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Preface and Legal Notices

This is the X DevAPI guide.

Legal Notices

Copyright © 2015, 2016 Oracle and/or its affiliates. All rights reserved.

This software and related documentation are provided under a license agreement containing
restrictions on use and disclosure and are protected by intellectual property laws. Except as expressly
permitted in your license agreement or allowed by law, you may not use, copy, reproduce, translate,
broadcast, modify, license, transmit, distribute, exhibit, perform, publish, or display any part, in any
form, or by any means. Reverse engineering, disassembly, or decompilation of this software, unless
required by law for interoperability, is prohibited.

The information contained herein is subject to change without notice and is not warranted to be error-
free. If you find any errors, please report them to us in writing.

If this is software or related documentation that is delivered to the U.S. Government or anyone
licensing it on behalf of the U.S. Government, then the following notice is applicable:

U.S. GOVERNMENT END USERS: Oracle programs, including any operating system, integrated
software, any programs installed on the hardware, and/or documentation, delivered to U.S.
Government end users are "commercial computer software" pursuant to the applicable Federal
Acquisition Regulation and agency-specific supplemental regulations. As such, use, duplication,
disclosure, modification, and adaptation of the programs, including any operating system, integrated
software, any programs installed on the hardware, and/or documentation, shall be subject to license
terms and license restrictions applicable to the programs. No other rights are granted to the U.S.
Government.

This software or hardware is developed for general use in a variety of information management
applications. It is not developed or intended for use in any inherently dangerous applications, including
applications that may create a risk of personal injury. If you use this software or hardware in dangerous
applications, then you shall be responsible to take all appropriate fail-safe, backup, redundancy, and
other measures to ensure its safe use. Oracle Corporation and its affiliates disclaim any liability for any
damages caused by use of this software or hardware in dangerous applications.

Oracle and Java are registered trademarks of Oracle and/or its affiliates. Other names may be
trademarks of their respective owners.

Intel and Intel Xeon are trademarks or registered trademarks of Intel Corporation. All SPARC
trademarks are used under license and are trademarks or registered trademarks of SPARC
International, Inc. AMD, Opteron, the AMD logo, and the AMD Opteron logo are trademarks or
registered trademarks of Advanced Micro Devices. UNIX is a registered trademark of The Open Group.

This software or hardware and documentation may provide access to or information about content,
products, and services from third parties. Oracle Corporation and its affiliates are not responsible

for and expressly disclaim all warranties of any kind with respect to third-party content, products,

and services unless otherwise set forth in an applicable agreement between you and Oracle. Oracle
Corporation and its affiliates will not be responsible for any loss, costs, or damages incurred due to
your access to or use of third-party content, products, or services, except as set forth in an applicable
agreement between you and Oracle.

This documentation is in preproduction status and is intended for demonstration and preliminary use
only. It may not be specific to the hardware on which you are using the software. Oracle Corporation
and its affiliates are not responsible for and expressly disclaim all warranties of any kind with respect to
this documentation and will not be responsible for any loss, costs, or damages incurred due to the use
of this documentation.
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Legal Notices

The information contained in this document is for informational sharing purposes only and should

be considered in your capacity as a customer advisory board member or pursuant to your beta trial
agreement only. 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, and timing of any features or
functionality described in this document remains at the sole discretion of Oracle.

This document in any form, software or printed matter, contains proprietary information that is the
exclusive property of Oracle. Your access to and use of this confidential material is subject to the terms
and conditions of your Oracle Master Agreement, Oracle License and Services Agreement, Oracle
PartnerNetwork Agreement, Oracle distribution agreement, or other license agreement which has

been executed by you and Oracle and with which you agree to comply. This document and information
contained herein may not be disclosed, copied, reproduced, or distributed to anyone outside Oracle
without prior written consent of Oracle. This document is not part of your license agreement nor can it
be incorporated into any contractual agreement with Oracle or its subsidiaries or affiliates.

Documentation Accessibility

For information about Oracle's commitment to accessibility, visit the Oracle Accessibility Program
website at
http://www.oracle.com/pls/topic/lookup?ctx=acc&id=docacc.

Access to Oracle Support

Oracle customers that have purchased support have access to electronic support through My Oracle
Support. For information, visit

http://www.oracle.com/pls/topic/lookup?ctx=acc&id=info or visit http://www.oracle.com/pls/topic/lookup?
ctx=acc&id=trs if you are hearing impaired.

This documentation is NOT distributed under a GPL license. Use of this documentation is subject to the
following terms:

You may create a printed copy of this documentation solely for your own personal use. Conversion

to other formats is allowed as long as the actual content is not altered or edited in any way. You shall
not publish or distribute this documentation in any form or on any media, except if you distribute the
documentation in a manner similar to how Oracle disseminates it (that is, electronically for download
on a Web site with the software) or on a CD-ROM or similar medium, provided however that the
documentation is disseminated together with the software on the same medium. Any other use, such
as any dissemination of printed copies or use of this documentation, in whole or in part, in another
publication, requires the prior written consent from an authorized representative of Oracle. Oracle and/
or its affiliates reserve any and all rights to this documentation not expressly granted above.
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Chapter 1 Overview

This guide explains how to use the X DevAPI and provides examples of its functionality. The X DevAPI
is implemented by MySQL Shell and MySQL Connectors that support X Protocol. For more background
information and instructions on how to install and get started using X DevAPI, see Using MySQL as a
Document Store. For quick-start tutorials introducing you to X DevAPI, see Quick-Start Guide: MySQL
Shell for JavaScript and Quick-Start Guide: MySQL Shell for Python.

This section introduces the X DevAPI and provides an overview of the features available when using it
to develop applications.

The X DevAPI wraps powerful concepts in a simple API.

» A new high-level session concept enables you to write code that can transparently scale from single
MySQL Server to a multiple server environment. See Chapter 2, Connection and Session Concepts.

» Read operations are simple and easy to understand.
» Non-blocking, asynchronous calls follow common host language patterns.
The X DevAPI introduces a new, modern and easy-to-learn way to work with your data.

» Documents are stored in Collections and have their dedicated CRUD operation set. See Chapter 4,
Working with Collections and Chapter 5, Working with Documents.

» Work with your existing domain objects or generate code based on structure definitions for strictly
typed languages. See Chapter 5, Working with Documents.

» Focus is put on working with data via CRUD operations. See Section 3.1, “CRUD Operations
Overview”.

» Modern practices and syntax styles are used to get away from traditional SQL-String-Building. See
Chapter 10, Building Expressions.

Additional Documentation

In addition to this guide, which provides examples in many languages, a comprehensive reference
manual is available for each language which implements the X DevAPI.

* MySQL Shell JavaScript and Python X DevAPI Reference
* MySQL Connector/J X DevAPI Reference

* MySQL Connector/Node.js X DevAPI Reference

* MySQL Connector/Net X DevAPI Reference

For general information about using MySQL Shell, which provides JavaScript and Python
implementations of X DevAPI, see MySQL Shell User Guide.
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http://dev.mysql.com/doc/dev/mysqlsh-devapi/
http://dev.mysql.com/doc/dev/connector-j/
http://dev.mysql.com/doc/dev/connector-nodejs/
http://dev.mysql.com/doc/dev/connector-net/
http://dev.mysql.com/doc/refman/5.7/en/mysql-shell.html
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Chapter 2 Connection and Session Concepts
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This section explains the concepts of connections and sessions as used by the X DevAPI. Code
examples for connecting and using sessions are provided.

This section provides an overview of the connection and session concepts used by the X DevAPI. An X
Session is a high-level database session concept that is different from working with traditional low-level
MySQL connections. X Sessions can encapsulate one or more actual MySQL connections. Use of this
higher abstraction level decouples the physical MySQL setup from the application code. An application
using the X DevAPI XSession class can be run against a single MySQL server or a group of MySQL
servers with no code changes. When a low-level MySQL connection to a single MySQL instance is
needed this is still supported by using a low-level NodeSession.

Before looking at the XSession and NodeSession concepts in more detail, the following examples show
that working with a database remains easy.

2.1 Database Connection Example

The code that is needed to connect to a MySQL document store looks a lot like the traditional MySQL
connection code, but now applications can establish logical sessions to MySQL nodes running the

X Plugin. Sessions are produced by the nysql x factory. The factory returns two types of Sessions.
An XSession encapsulates access to a single MySQL server running the X Plugin or multiple nodes
of cluster. A NodeSession serves as an abstraction for a physical connection to exactly one MySQL
server running the X Plugin. It is recommended to use the nysql x. get Sessi on() method to obtain
an XSession object. Applications that use XSession objects by default can be deployed on both single
server setups and database clusters with no code changes. The method expects a list of connection
parameters, very much like the code in one of the classic APIs.

The following example code shows how to connect to a MySQL server and get a document from the
nmy_col | ecti on that has the field nane starting with S. The example assumes that schema called
test exists, and the my_collection collection exists. To make the example work, replace i ke with your
username, and s3cr 3t ! with your password. If you are connecting to a different host or through a
different port, change the host from | ocal host and the port from 33060 .

specific to MySQL Shell and rely mostly on the exception handling done by
MySQL Shell. For all other languages proper exception handling is required to

Note
@ Please note that MySQL Shell JavaScript and Python code examples are
catch errors. For more information see: Section 8.2, “Error Handling”.

MySQL Shell JavaScript Code
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Database Connection Example

var mysql x = require(' mysql x'). mysql x;

/'l Connect to server on | ocal host
var mySessi on = nysql x. get Sessi on( {
host: 'local host', port: 33060,
dbUser: 'm ke', dbPassword: 's3cr3t!' } );

var myDb = mySessi on. get Schema('test');

/1 Use the collection 'my_collection'
var myCol | = nyDb. getCollection('ny_collection');

/'l Specify which docunent to find with Collection.find() and
/1 fetch it fromthe database with .execute()
var myDocs = nyCol|.find('name like :param).limt(1).

bi nd(' param, 'S%).execute();

/'l Print docunent
print (myDocs. fetchOne());

mySessi on. cl ose() ;

MySQL Shell Python Code

i mport nysql x

# Connect to server on | ocal host
mySessi on = nysql x. get Sessi on( {
"host': 'local host', 'port': 33060,
"dbUser': 'mke', 'dbPassword': 's3cr3t!' } )

myDb = nySessi on. get Schena('test')

# Use the collection 'ny_collection'
myCol | = mnyDb. get Col | ection(' my_collection')

# Specify which docunent to find with Collection.find() and
# fetch it fromthe database with .execute()

nmyDocs = nyCol | . find('name |ike :param).limt(1).bind(' paramn,

# Print docunent
docunment = mnyDocs. f et chOne()
print docunent

nmySessi on. cl ose()

Node.js JavaScript Code

var nysql x = require(' nysql x');

/] Connect to server on | ocal host
nysql x. get Sessi on( {
host: 'local host', port: '33060',
dbUser: 'mke', dbPassword: 's3cr3t!’
}).then(function(session) {
return session. get Schema('test');
}).then(function (db) {
/1 Use the collection 'ny_collection'
var nyCol| = db.getCollection('ny_collection');
/'l Specify with docunent to find with Collection.find() and
/] fetch it fromthe database w th .execute()

return myColl.find('name like :1').limt(1).bind('S*").execute(function (docunent) {

consol e. | og(docunent) ;

3
}).catch(function (err) {
/! Handl e error

1)

C# Code

'S% ). execute()

Beta Draft
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Database Connection Example

/] Connect to server on | ocal host
var mySessi on = MySql X. Get Sessi on("server =l ocal host ; port =33060; user =m ke; password=s3cr3t!;");

var myDb = mySessi on. Get Schema("test");

/'l Use the collection "my_collection"
var myCol |l = nyDb. Get Col | ection("ny_coll ection");

/'l Specify with docunent to find with Collection.find() and
/] fetch it fromthe database with .execute()

var myDocs = nyCol | . Find("name |ike :param').Limt(1)

. Bi nd("paranm', "S%).Execute();

/1 Print document
Consol e. Wit eLi ne(nyDocs. Fet chOne() ) ;

mySessi on. d ose() ;

Java Code

i mport com nysql.cj.api.x.*;
i mport com nysql . cj.x. Mysqgl xSessi onFact ory;

/'l Connect to server on | ocal host
String url = "nysql x://1 ocal host: 33060/ t est ?user =ni ke&passwor d=s3cr 3t!"
XSessi on nySession = new Mysql xSessi onFactory().get Session(url);

Schema nyDb = nySessi on. get Schema("test");

/1 Use the collection 'my_collection'
Col | ection nyColl = mnyDb. getCol |l ection("my_collection");

/'l Specify which docunent to find with Collection.find() and

/1 fetch it fromthe database with .execute()

DocResult myDocs = nyCol |l .find("name |ike :param').limt(1)
. bi nd("param', "S%).execute();

/1 Print document
System out . printl n(nmyDocs. f et chOne());

mySessi on. cl ose() ;

C++ Code

/'l note: header name nysql x.h reserved for Connector/C
#i ncl ude <nysql x. h>

/'l Scope controls life-tinme of objects such as session or schema

{
XSessi on sess("local host", 33060, "m ke", "s3cr3t!");

Schema db= sess. get Schema("test");
/'l or Schema db(sess, "test");

Col | ection nyColl = db.getCollection("my_collection");
/1 or Collection nmyColl (db, "my_collection");

DocResult myDocs = nyCol | . find("name |ike :parant')
dimt(1)
. bi nd("parant', "S% ) . execute();

cout << nyDocs. fetchOne();
}

By writing MySQL Shell code to a file, suchastest. s (ortest. py), you can then execute the code
from MySQL Shell.

Beta Draft 5 Beta Draft



Session Models

# Launch the MySQL Shell and execute the script

$ nysqglsh < test.js

For more information on MySQL Shell, see MySQL Shell User Guide.

2.2 Session Models

This section provides an overview of the XSession and NodeSession objects. The difference between
XSession and NodeSession is that XSession abstracts the connection, meaning that it can be a
connection to one or more MySQL Servers. A NodeSession does not abstract the connection and
connects directly to only a single MySQL Server. An XSession is the default when connecting from
MySQL Shell. This logical abstraction enables you to address a group of servers without requiring code
changes. The following table illustrates the advantages of coding using XSession.

Feature XSession NodeSession
Session Type Logical Physical
Document support v v

Relational Table support v v

Full SQL Language support - v

The following features are available:

Feature XSession NodeSession
Session Type Logical Physical
Document support v v

Relational Table support v v
Transparent HA support - -

Vertical scaling support - -

Horizontal scaling support - -

Full SQL Language support - v

MySQL Shell offers an additional ClassicSession class which can be used to execute SQL on MySQL
Servers not running X Plugin, see also Section 13.2, “MySQL Shell X DevAPI extensions”.

2.3 Session Classes

The following class diagram gives an overview of the most important classes when working with a

MySQL document store.
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The XSession Object

Figure 2.1 Session - Class Diagram

@ BaseSession

Browse Functions
o getSchemas()

DbObject Instance Functions
@ Mysqlx o getSchemal) | SchemaObj
@ getDefaultSchemal) : Schemalbj
Connection Functions SOL DDL Functions
o getSession() : SessionObj o createSchemal) : SchemaObj
@ getNodeSession() : NodeSessionObj @ dropSchemalstring schemal

o dropCollectionistring schema, string collection)
@ dropTablelstring schema, string table)

General Functions

o getUril)
o closel)
Z]
/?J
/ \
/ A\
f/' @ NodeSession
/ Direct SOL functions

©)(Session e sqll)

Escape namesfidentifier for dynamic SQL
@ quoteMamel): string
USE database, SELECT CURRENT_DATABASEI)
@ setCurrentSchemalstring)
@ getCurrentSchemal): SchemaObj

2.4 The XSession Object

Modern database applications often have to deal with a high number of reads and/or writes per
second. This is why it is important to be able to scale the database to deal with increasing load. Even
projects that are not initially designed with scaleout in mind may have to grow quickly if they become
successful. Therefore it is very important that the database can be scaled at any point in time without
having to rewrite the application code.

Using the XSession concept enables you to write code that can be scaled without changing any object.
This could be used for transparent High availability (HA), vertical scaleout (database replication) and
horizontal scaleout (sharding) for database applications. Although the current version of MySQL X
supports XSessions that connect to a single node, future versions could extend this to cover multiple
nodes. An application using XSession is prepared to be scaled: change some connect parameters and
be done with code changes. An application using NodeSession establishes connections to individual
nodes. To scale an application using NodeSession you would have to replace the use of NodeSession
with XSession whenever possible. This is likely going to be more coding work than updating some
connect parameters.Therefore it is strongly recommended to use XSessions wherever possible.

2.4.1 Connecting to a Session

There are several ways of connecting to a session depending on the specific setup in use. This section
explains the different methods available.

2.4.1.1 Connecting to a Single MySQL Server

In some cases, like prototyping or applications running against a single MySQL Server, it can be helpful
to directly specify the host explicitly in the connection string. The following examples show how this is
done.

In this example a connection to a local MySQL Server running X Plugin on the default TCP/IP port
33060 is established using the MySQL user account "mike" with the password "s3cr3t!". As no other
parameters are set, default values are used.

MySQL Shell JavaScript Code
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Connecting to a Session

/] Passing the paraneters in the { param value } fornmat
var dict Session = nysgl x. get Sessi on( {

host: 'l ocal host',

port: 33060,

dbUser: 'm ke',

dbPassword: 's3cr3t!' } );

var dbl = dict Sessi on. get Schema('test');

/] Passing the paraneters in the URL fornmat
var uri Session = mysql x. get Sessi on(' m ke: s3cr3t! @ ocal host: 33060' ) ;

var db2 = uri Session. get Schema('test"');

MySQL Shell Python Code

# Passing the paraneters in the { param value } fornmat
di ct Sessi on = nysqgl x. get Sessi on( {

"host': 'local host', '"port': 33060,

"dbUser': 'mke', 'dbPassword': 's3cr3t!' } )

dbl = dict Sessi on. get Schema('test')

# Passing the paraneters in the URL fornmat
uri Sessi on = nysql x. get Sessi on(' ni ke: s3cr3t! @ ocal host: 33060' )

db2 = uri Sessi on. get Schema('test')

The following example shows how to connect to a single MySQL Server by providing a TCP/IP address
“localhost” and the same user account as before. You are prompted to enter the username and
password in this case.

MySQL Shell JavaScript Code

/| Passing the paraneters in the { param value } format
/'l Query the use for the user information

print("Please enter the database user information.");
var usr = pronpt("Username: ", {defaultValue: "mike"});
var pwd = pronpt ("Password: ", {type: "password"});

/'l Connect to MySQL Server running X Plugin on a network machi ne
var mySessi on = nysql x. get Sessi on( {

host: 'local host', port: 33060,

dbUser: usr, dbPassword: pwd} );

var myDb = mySessi on. get Schema('test');

MySQL Shell Python Code

# Passing the paraneters in the { param value } fornmat

# Query the user for the account infornation

print "Please enter the database user information."

usr = shell.pronpt("Username: ", {'defaultValue': "mke"})
pwd shel | . pronpt ("Password: ", {'type': "password"})

# Connect to MySQL Server on a network nachine
nmySessi on = nysql x. get Sessi on( {
"host': 'local host', 'port': 33060,
"dbUser': usr, 'dbPassword': pwd} )

myDb = nySessi on. get Schenma('test')

C# Code

/| Passing the paraneters in the { param value } format
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/'l Query the use for the user information

Consol e. WitelLine("Pl ease enter the database user information.");
Consol e. Wite("Username: ");

var usr = Consol e. ReadLi ne();

if (string.lsNull O Enpty(usr)) usr = "mke";

Consol e. Wite("Password: ");

var pwd = Consol e. ReadLi ne();

if (string.lsNull OrEmpty(pwd)) pwd = "s3cr3t!";

/'l Connect to MySQL Server on a network nmachi ne
var mySession = MySql X. Get Sessi on(string. Format ("host =l ocal host; port=33060; User={0}; Password={1};"

var myDb = mySessi on. Get Schema("test");

Java Code

i mport com nysql.cj.api.x.*;

i mport com nysql.cj.x. Mysqgl xSessi onFact ory;

/] Connect to server on |ocal host using a connection URL

String url = "nmysql x://1 ocal host: 33060/ t est 2user =nmi ke&passwor d=s3cr3t!"
XSessi on nySession = new Mysql xSessi onFact ory().get Session(url);

Schema nmyDb = nySessi on. get Schema("test");

C++ Code

/1 Assum ng pronpt_user() is a function which does interaction with the user.

string user;
string password;

pronpt _user("Pl ease enter the database user information", user, password);

/1 Note: Connector/C++ does not support connection string or connection settings
/1 in a formof dictionary.

XSessi on nySession("l ocal host", 33060, user, password).getSchema("test");
auto myDb = nmySessi on. get Schema("test");

C Code

2.4.1.2 Transport Protocols

The only transport protocol which is supported is TCP/IP. SSL support is not included in the first
release.

2.4.1.3 Connection Option Summary

When using a Session the following options are available to configure the connection.

Option Name OptiondlefaultNotes

TCP/IP Host host - localhost, IPv4 host name, no IP-range
TCP/IP Port port v 33060|Standard X Plugin port is 33060
MySQL user dbUser - MySQL database user

MySQL dbPassword - The MySQL user's password
password

Supported password encryptions are:

« MYSQL 4.1
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URI elements and format.

Figure 2.2 Connection URI

R0 SO R CO RORED

ConnectURI1::='dbUser"' "' '"dbPassword' ‘@' 'host' "' 'port’

2.4.2 Working with a Session Object

All previous examples used the get Schenma() or get Def aul t Schema() methods of the Session
object, which return a Schema object. You use this Schema to access Collections and Tables. Most
examples make use of the X DevAPI ability to chain all object constructions, enabling you to get to the
schema object in one line. For example:

schema = nysql x. get Session(...).getSchema();

This object chain is equivalent to the following, with the difference that the intermediate step is omitted:

sessi on = nysql x. get Sessi on() ;
schema = sessi on. get Schema() .

There is no requirement to always chain calls until you get a Schema object, neither is it always what
you want. If you want to work with the Session object, for example, to call the Session object method
get Schenas() , there is no need to navigate down to the Schema. For example:

sessi on = nysql x. get Sessi on(); session. get Schemas().

MySQL Shell JavaScript Code

/'l Connecting to MySQL and working with a Session
var nysql x = require(' nysql x').nysql x;

/] Connect to a dedicated MySQL server using a connection URL
var mySessi on = nysql x. get Sessi on(' m ke: s3cr3t! @ocal host"');

/Il Get a list of all avail abl e schemas
var schemalLi st = mySessi on. get Schemas() ;

print (' Avail able schemas in this session:\n');
/'l Loop over all available schenas and print their nane
for (index in schenaList) {

print (schenaLi st[index].name + "\n');

}

nmySessi on. cl ose() ;

MySQL Shell Python Code

# Connecting to MySQL and working with a Session
i mport nysql x

# Connect to a dedicated M/SQL server using a connection URL
nySessi on = nysql x. get Sessi on(' ni ke: s3cr3t! @ocal host"')

# CGet a list of all avail abl e schenas
schemalLi st = nySessi on. get Schemas()

print 'Avail able schemas in this session:\n'
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# Loop over all avail able schemas and print their nane
for schenma in schenali st:
print '%\n' % schema. nane

mySessi on. cl ose()

Node.js JavaScript Code

/'l Connecting to MySQL and working with a Session
var nysqgl x = require(' mysql x'). mysql x;

/1 Connect to a dedicated MySQL server using a connection URL

nmysql x. get Sessi on(' m ke: s3cr3t! @ocal host').then(function (nmySession) {
/Il CGet a list of all avail abl e schenas
return mySessi on. get Schemas() ;

}).then(function (schemaList) {
consol e. | og(' Avai |l abl e schemas in this session:\n');

/'l Loop over all avail able schemas and print their nanme
for (schema in schenaList) {
consol e. | og(schema + '\n');

}
1)

C# Code
/'l Connect to a dedicated MySQL server node using a connection URL
var mySession = MySql X. Get Sessi on("server =l ocal host ; port =33060; user =mi ke; passwor d=s3cr3t!;");

/Il Get a list of all avail abl e schemas
var schemalLi st = mySessi on. Get Schemas() ;

Consol e. WiteLine("Avail abl e schemas in this session:");

/'l Loop over all avail able schemas and print their nanme
foreach (var schema in schenmali st)

{
}

Consol e. Wi telLi ne(schenn);

mySessi on. C ose() ;

Java Code

i mport com nysql.cj.api.x.*;

i mport com nysql . cj.x. Mysqgl xSessi onFact ory;

/'l Connecting to MySQL and working with a Session

/1 Connect to a dedicated MySQL server using a connection URL

String url = "nysql x://1 ocal host: 33060/t est ?user =nm ke&passwor d=s3cr 3t!"
XSessi on nySession = new Mysql xSessi onFact ory().get Session(url);

/Il Get a list of all avail abl e schemas
Li st <Schema> schenalLi st = nySessi on. get Schemas() ;

System out . println("Avail able schemas in this session:");
/'l Loop over all avail able schemas and print their nane
for (Schema schema : schenaList) {

System out . printl n(schenn);

}

mySessi on. cl ose() ;

C++ Code

#i ncl ude <nysql x. h>
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/'l Connecting to MySQL and working with a Session

/'l Connect to a dedicated MySQL server node
XSessi on nySession("l ocal host", 33060, "m ke", "s3kr3t!");

/Il CGet a list of all avail able schenas
std::|ist<Schema> schenmalLi st = nmySsessi on. get Schemas() ;

/'l Loop over all avail able schemas and print their nane

cout <<"Available schemas in this session: " <<endl;
for (auto schema : schenalLi st)
{

cout <<schema. nane() <<endl;

}

In this example the nysql x. get Sessi on() function is used to open a Session. Then the
Sessi on. get Schenas() function is used to get a list of all available schemas and print them to the
console.

2.5 NodeSession

When using an XSession, a simplified X DevAPI syntax is used for SQL queries. This exposes a sub-
set of SQL that can be used in transparent high availability, replication, and sharding environments.

In some cases access to the full SQL language is needed, for example to directly connect to a specific
MySQL Server to do operations specifically on this server. In those cases a direct, low-level connection
needs to be opened. This is performed by using the nmysql x. get NodeSessi on() function, which
returns a NodeSessi on object.

The nysqgl x. get NodeSessi on() function can take a URL that specifies the connection information
for a specific server or it can take a configuration provided by a Session.

2.5.1 Using SQL with NodeSession

In addition to the simplified X DevAPI syntax of the Session object, the NodeSession object has a
sql () function that takes any SQL statement as a string.

The following example uses a NodeSession to call an SQL Stored Procedure on the specific node.

MySQL Shell JavaScript Code

var nysqgl x = require(' mysql x'). nmysql x;

/'l Connect to server using a NodeSession
var mySessi on = nysql x. get NodeSessi on(' m ke: s3cr3t! @ocal host" ) ;

/'l Switch to use schema 'test’
mySessi on. sqgl ("USE test"). execute();

/1 In a NodeSession context the full SQL | anguage can be used
mySessi on. sql (" CREATE PROCEDURE ny_add_one_procedure " +

" (I'NOQUT incr_param I NT) " +

"BEG N " +

SET incr_param = incr_param + 1;" +

"END; ") . execute();
nmySessi on. sqgl ("SET @ry_var = ?;").bi nd(10).execute();
mySessi on. sqgl (" CALL nmy_add_one_procedure(@y_var);").execute();
mySessi on. sql (" DROP PROCEDURE ny_add_one_procedure; ") . execute();

/1 Use an SQL query to get the result
var myResult = nySession. sql ("SELECT @ry_var").execute();

/Il Gets the row and prints the first colum
var row = nmyResult.fetchOne();

print(row0]);
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mySessi on. cl ose() ;

MySQL Shell Python Code

i mport nysql x

# Connect to server using a NodeSession
nmySessi on = nysql x. get NodeSessi on(' mi ke: s3cr3t! @ocal host")

# Switch to use schena 'test'’
nmySessi on. sql ("USE test"). execute()

# In a NodeSession context the full SQ. | anguage can be used

sql = """ CREATE PROCEDURE ny_add_one_pr ocedure
(I NOUT i ncr_param | NT)
BEG N

SET i ncr_param = incr_param + 1;
END

nmySessi on. sql (sql ). execut e()

nmySessi on. sql ("SET @ry_var = ?").bi nd(10).execute()

mySessi on. sql (" CALL nmy_add_one_procedure( @y_var)"). execut e()
nmySessi on. sql (" DROP PROCEDURE ny_add_one_procedure"). execut e()

# Use an SQL query to get the result
nyResult = mnySession. sql ("SELECT @ry_var") . execute()

# Cets the row and prints the first colum
row = nyResul t. fetchOne()
print row 0]

nmySessi on. cl ose()

Node.js JavaScript Code

var nmysqgl x = require(' mysql x');

/'l Connect to server using a Low Level NodeSessi on
nmysql x. get NodeSessi on( ' root: s3kr 3t @ ocal host').then(function(session) {
return session. get Schema('test');
}).then(function(nodeDb) {
return Prom se.all ([
// Switch to use schena 'test'
nodeDb. execut eSqgl ("USE test").execute(),
/1 In a NodeSession context the full SQ. | anguage can be used
nodeDb. execut eSqgl (" CREATE PROCEDURE ny_add_one_procedure " +
" (INQUT incr_param I NT) " +
"BEG N " +
" SET incr_param = incr_param+ 1;" +
"END; ") . execute(),
nodeDb. execut eSql ("SET @vy_var = ?;", 10).execute(),
nodeDb. execut eSql (" CALL ny_add_one_procedure(@ry_var);").execute(),
nodeDb. execut eSqgl (" DROP PROCEDURE ny_add_one_procedure; ") . execut e()
]1).then(function() {
/Il Use an SQL query to get the result
return nodeDb. execut eSql (" SELECT @ry_var");
}).then(function(my_result) {
/1 Print result
consol e. |l og(my_result);
3
1)

C# Code

/'l Connect to server using a NodeSession

var nySession = MySqgl X. Get NodeSessi on("ser ver =l ocal host ; port =33060; user =ni ke; passwor d=s3cr3t!;");
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/'l Switch to use schema "test"
mySessi on. SQL("USE test"). Execute();

/1 In a NodeSession context the full SQL | anguage can be used
mySessi on. SQL(" CREATE PROCEDURE ny_add_one_procedure " +

" (I'NOQUT incr_param I NT) " +

"BEG N " +

SET incr_param = incr_param + 1;" +

"END; ") . Execut e();
mySessi on. SQL("SET @ry_var = 10;"). Execute();
mySessi on. SQL(" CALL nmy_add_one_procedure( @y_var);"). Execute();
mySessi on. SQL(" DROP PROCEDURE ny_add_one_procedure; "). Execute();

/1 Use an SQL query to get the result
var myResult = mySession. SQL("SELECT @ry_var"). Execute();

/Il Gets the row and prints the first colum
var row = nmyResult. FetchOne();
Consol e. WiteLine(row 0]);

mySessi on. C ose() ;

Java Code

i mport com nysql.cj.api.x.*;
i mport com nysql . cj.x. Mysqgl xSessi onFact ory;

/1 Connect to server on | ocal host
String url = "nysql x://1 ocal host: 33060/t est ?user =ni ke&passwor d=s3cr 3t!"
NodeSessi on nySessi on = new Mysql xSessi onFactory(). get NodeSessi on(url);

/Il Switch to use schema 'test’
mySessi on. execut eSgl ("USE test");

/1 In a NodeSession context the full SQL | anguage can be used
mySessi on. sql (" CREATE PROCEDURE ny_add_one_procedure " +

" (I'NOQUT incr_param I NT) " +

"BEG N " +

SET incr_param = incr_param + 1;" +

"END") . execute();
nmySessi on. sql ("SET @ry_var = ?"). bi nd(10) . execute();
nmySessi on. sqgl (" CALL nmy_add_one_procedure( @y_var)").execute();
mySessi on. sql (" DROP PROCEDURE ny_add_one_procedure"). execute();

/Il Use an SQL query to get the result
Sgl Result nyResult = mySession. sql ("SELECT @ry_var").execute();

/Il Gets the row and prints the first colum
Row row = nmyResul t. fetchOne();
System out . println(row. getlnt(0));

mySessi on. cl ose() ;

C++ Code

#i ncl ude <nysql x. h>

/'l Connect to |ocal host using a Low Level NodeSession
NodeSessi on nySessi on(33060, "m ke", "s3kr3t!");

/!l Switch to use schema 'test’
mySessi on. sqgl ("USE test").execute();

/1 In a NodeSession context the full SQL | anguage can be used
mySessi on. sql (" CREATE PROCEDURE ny_add_one_procedure "
" (I'NQUT incr_param | NT) "
"BEG N "
SET incr_param = incr_param + 1;"
"END; ")
.execute();
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mySessi on. sql ("SET @ry_var = ?;").bi nd(10).execute();
mySessi on. sql (" CALL nmy_add_one_procedure( @y_var);").execute();
mySessi on. aql (" DROP PROCEDURE ny_add_one_procedure; ") . execute();

/1 Use an SQL query to get the result
auto nmyResult = session.sqgl ("SELECT @ry_var").execute();

/Il Gets the row and prints the first colum
Row row = nmyResul t. fetchOne();

print(row0]);

Note

@ As mentioned previously, literal/verbatim SQL can only be issued when
connected to one node. Only the NodeSession class includes a function
sql(). The XSession class does not because it encapsulates a connection to
many nodes. When connected to multiple MySQL Servers, additional tasks
arise over the single node case. Among these tasks is failover. The standard
guery language allows users to establish a stateful connection. Transparently
failing over a stateful connection is a difficult and complex task. The X DevAPI
XSession class implements a significant subset of the SQL language through
API calls. The API calls offered do not allow building a connection state. This is
a key enabler for automatic and transparent failover. Future versions of the X
DevAPI might support literal SQL when working with the XSession class. Note
that you are not cut off from using the full power of SQL but literal/verbatim SQL
is only available with NodeSession based connections.

When using literal/verbatim SQL the common API patterns are mostly the same compared to using
DML and CRUD operations on Tables and Collections. Two differences exist: setting the current
schema and escaping names.

2.5.2 Setting the Current Schema

A newly opened session has no schema set. There is no concept of an implicitly set default schema
when a session is established. A default schema can be defined, but a session's current schema is not
set to a default before being explicitly selected.

An explicit schema selection happens as part of using the CRUD functions of the X

DevAPI. For example, Table and Collection objects are created by Schema objects.

Schema objects, in turn, are created by Session objects. To insert rows into a table, call
session. get Schema() . get Tabl e() . i nsert (). To add a document to a collection from the
default schema, call sessi on. get Def aul t Schena() . get Col | ection() . add().

The sql () function is a method of the NodeSession class but not the Schema class. Upon
creation, the NodeSession class has no schema selected by default. Therefore, the sql () function
does not know which schema to execute the SQL statement against. Use the Session class

set Current Schema() function to set or change the current schema.

MySQL Shell JavaScript Code

var nysql x = require(' nysql x').nysql x;
/Il Direct connect with no client side default schema defined

var mySessi on = nysql x. get NodeSessi on(' m ke: s3cr3t! @ocal host"');
nmySessi on. set Current Schena("test");

MySQL Shell Python Code

i mport nysql x

# Direct connect with no client side default schenma defined
nySessi on = nysql x. get NodeSessi on(' ni ke: s3cr3t! @ocal host"')
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mySessi on. set Current Schema("test")

Node.js JavaScript Code

C# Code

// Direct connect with no client side default schena defi ned
var mySessi on = MySql X. Get NodeSessi on("ser ver =l ocal host ; port =33060; user =m ke; passwor d=s3cr3t!;");
mySessi on. Get Schema("test");

var session = MySgl X. Get NodeSessi on("ser ver =l ocal host ; port =33060; user =m ke; passwor d=s3cr3t!;");
var default_schema = session. Get Schema("test");

/'l print the current schema nane

Consol e. Wit eLi ne(sessi on. Schema. Nang) ;

private Tabl e CreateTest Tabl e( NodeSessi on session, string nane)

/] use escape function to quote names/identifier
string quoted_name = """ + pame + " ";

sessi on. SQL("DROP TABLE | F EXI STS " + quot ed_nane) . Execute();
var create = "CREATE TABLE “;

create += quot ed_nane;

create += " (id INT NOT NULL PRI MARY KEY AUTO | NCREMENT) " ;

sessi on. SQL(create). Execute();

return session. Schema. Get Tabl e( nane) ;

}

Java Code

import com nysql.cj.api.x.*;

i mport com nysql . cj.x. Mysqgl xSessi onFact ory;
/'l Schema 'test' set in connection URL

String url = "nmysql x://1 ocal host: 33060/t est 2user =m ke&passwor d=s3cr3t!"
NodeSessi on nySessi on = new Mysql xSessi onFact ory(). get NodeSessi on(url);

C++ Code

#i ncl ude <nysql x. h>

/1 \When creating session no client side default schena is defined
NodeSessi on nySessi on(33060, "m ke", "s3kr3t!");

/'l The .setCurrentSchenma() nethod is not yet inplenented, current

/'l schema can be set only using direct SQL statenent.
nySessi on. sql ("USE test"). execute();

C Code

2.5.3 Dynamic SQL

A quoting function exists to escape SQL names and identifiers. NodeSessi on. quot eNane()
escapes the identifier given in accordance to the settings of the current connection. The escape
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function must not be used to escape values. Use the value bind syntax of NodeSessi on. sql ()
instead.

MySQL Shell JavaScript Code

function createTest Tabl e(sessi on, nane) {

/'l use escape function to quote nanes/identifier
quot ed_nane = sessi on. quot eNane( nane) ;

sessi on. sql ("DROP TABLE | F EXI STS " + quot ed_nan®) . execute();
var create = "CREATE TABLE ";

create += quot ed_nane;

create += " (id INT NOT NULL PRI MARY KEY AUTO_ | NCREMENT)";

sessi on. sql (create). execute();

return session. get Current Schema() . get Tabl e( nane) ;

}

var mysql x = require(' mysql x'). nmysql x;

var session = nysql x. get NodeSessi on({

dat aSour ceFi |l e: ' nysql xconfig.json', app: 'nyapp',
dbUser: 'm ke', dbPassword: 's3cr3t!'});

var default_schema = session. get Def aul t Scherma() . nane;
sessi on. set Current Schena(def aul t _schema) ;

/|l Creates sone tables

var tabl el creat eTest Tabl e(session, 'testl');
var tabl e2 creat eTest Tabl e(session, 'test2');

MySQL Shell Python Code

def createTest Tabl e(sessi on, nane):

# use escape function to quote nanes/identifier
quot ed_nane = sessi on. quot eNane( nane)

sessi on. sqgl ("DROP TABLE | F EXI STS " + quot ed_nane) . execut e()
create = "CREATE TABLE "
create += quot ed_nane
create += " (id INT NOT NULL PRI MARY KEY AUTO_| NCREMENT) "
sessi on. sgl (create). execute()
return session. get Current Schema() . get Tabl e( nane)

i mport nysql x

sessi on = nysql x. get NodeSessi on({
' dat aSourceFil e': 'nysqgl xconfig.json', "app': 'nyapp'
"dbUser': 'mke', 'dbPassword': 's3cr3t!'})

def aul t _schema = sessi on. get Def aul t Schema() . nanme
sessi on. set Current Schenma( def aul t _schema)

# Creates sone tables
tabl el = createTest Tabl e(session, 'testl')
tabl e2 = createTest Tabl e(session, 'test2')

Node.js JavaScript Code

function createTest Tabl e(sessi on, nane) {
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/'l use escape function to quote nanes/identifier
quot ed_nane = sessi on. quot eNane( nane) ;

sessi on. execut eSqgl (" DROP TABLE | F EXI STS " + quot ed_nane) . execute();

var create = "CREATE TABLE ";
create += quoted_nane;
create += " (id INT NOT NULL PRI MARY KEY AUTO | NCREMENT) " ;

sessi on. execut eSgl (create) . execute();

return session. get Current Schema() . get Tabl e( nane) ;

}
var mysqlx = require(' mysql x'). mysql x;

mysql x. get NodeSessi on( {
dat aSour ceFi |l e: ' nysql xconfig.json', app: 'nmyapp',
dbUser: 'mke', dbPassword: 's3cr3t!’
}).then(function (session) {

sessi on. execut eSql ("use myschema") . execute();
var default_schema = session. get Def aul t Scherma() . nane;
sessi on. set Current Schenma(def aul t _schem) ;

/] Creates sone tables
var tablel = createTest Tabl e(session, 'testl');
var table2 = createTest Tabl e(session, 'test2');

sessi on. cl ose();

1)
C# Code

var session = MySqgl X. Get NodeSessi on("server =l ocal host ; port =33060; user =ni ke; passwor d=s3cr3t!;");

session. SQL("use test;"). Execute();
sessi on. Get Schema("test");

/] Creates sone tables
var tablel = CreateTest Tabl e(session, "testl");
var table2 = CreateTest Tabl e(session, "test2");

Java Code

Java does not currently support the quoteName() nethod.

C++ Code

#i ncl ude <nysql x. h>

/1 Note: The following features are not yet inplenmented by
/] Connect or/ C++:

/| - DataSoure configuration files,

/] - setCurrent Schema()/get Current Schema() met hods,

/1 - quoteNane() method.

Tabl e creat eTest Tabl e( Schema &chenmn, const string &nane)

{

Sessi on &sessi on = schena. get Sessi on();

string quoted_name = string(" ") + schema.getName() + " . " name + " ";
sessi on. sql (string("DROP TABLE | F EXI STS") + quot ed_nane). execute();

string create = "CREATE TABLE “;
create += quoted_nane;
create += "(id INT NOT NULL PRI MARY KEY AUTO | NCREMENT") ;

sessi on. sql (create). execute();
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return schena. get Tabl e( nane) ;

}
NodeSessi on sessi on(33060, "m ke", "s3cr3t!");
Schema schema = session. get Schema("test");

Tabl e tabl el
Tabl e tabl e2

creat eTest Tabl e(schema, "test1");
creat eTest Tabl e(schema, "test2");

Users of the X DevAPI do not need to escape identifiers. This is true for working with collections and
for working with relational tables.

Beta Draft 19 Beta Draft



Beta Draft 20 Beta Draft



Chapter 3 CRUD Operations
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This section explains how to use the X DevAPI for Create Read, Update, and Delete (CRUD)
operations.

MySQL's core domain has always been working with relational tables. X DevAPI extends this domain
by adding support for CRUD operations that can be run against collections of documents. This section
explains how to use these.

3.1 CRUD Operations Overview

CRUD operations are available as methods, which operate on Schema objects. The available Schema
objects consist of Collection objects, containing Documents, or Table objects consisting of rows and
Collections containing Documents.

The following table shows the available CRUD operations for both Collection and Table objects.

Operation Document Relational
Create Collection.add() Table.insert()
Read Collection.find() Table.select()
Update Collection.modify() Table.update()
Delete Collection.remove() Table.delete()

Database Object Classes

Figure 3.1 Database Object - Class Diagram

@ DatabaseObject

General Functions
@ getSession(): XSessionOhj
@ getSchemall : SchemaObj
@ getMamel) : String
o existsinDatabase() : Boolean|Unknown

@ Collection
@ Schema @ Table
CRUD Functions
) @ addi) : CollectioninsertObj Relational SOL CRUD Functions
tC ”Brt:.wset;:unctmns @ findi) : CollectionFindObj o insert() . InsertObj
O get_roblec I(?ns @ modifyl) : CollectionUpdateObj o select() : SelectObj
O e _ES . @ remove() : CollectionDeleteObj o update() : UpdateObj
choleectt '”fjt‘?”ge”':“;‘.‘t'%”bs. Index Functions o deletei) : Delet=0hj
g 3:tT:bleec(J|9r]I'akl:|engc 1antbl @ createlndex() Index Functions
@ getCollectionAsTablel) : TableObj e dropindex) @ dropindexi]
; o getindexes() o getindexes()
Crlmleate_ Futr;ctlons Decument and Structure Functions General Functions
mjc=ate o EEtion @ newDocl) @ countl) : Integer

o countl) : Integer
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Method Chaining

3.2 Method Chaining

The X DevAPI supports a number of modern practices to make working with CRUD operations easier
and to fit naturally into modern development environments. This section explains how to use method
chaining instead of working with SQL strings of JSON structures.

The following examples show how method chaining is used instead of an SQL string when working with
XSession and NodeSession. The example assumes that the test schema exists and an employee table
exists.

MySQL Shell JavaScript Code

/1 New nethod chaining used for executing an SQ.L SELECT st at ement
/! Recommended way for executing queries
var enpl oyees = db. get Tabl e(' enpl oyee');

var res = enpl oyees. sel ect([' nane', 'age'])
where(' nane |ike :param).
orderBy([' nane']).
bi nd(' parami, 'n? ). execute()

// Traditional SQL execution by passing an SQL string
/1 This is only avail abl e when using a NodeSessi on
/1 1t should only be used when absol utely necessary
var result = session.sql (' SELECT nane, age ' +

' FROM enpl oyee ' +

'WHERE nane |like ? ' +

' ORDER BY nan®'). bind(' n?6 ). execut e()

MySQL Shell Python Code

# New net hod chai ning used for executing an SQL SELECT st at enent
# Recommended way for executing queries
enpl oyees = db. get Tabl e(' enpl oyee')

res = enpl oyees. select(['name', 'age']) \
.where('nane like :param) \
.orderBy(['nane']) \
. bind(' param, 'n®6).execute()

# Traditional SQL execution by passing an SQL string
# This is only avail abl e when using a NodeSessi on
# It should only be used when absol utely necessary
result = session.sql (' SELECT nane, age ' +

' FROM enpl oyee ' +

"WHERE nane like ? ' +

' ORDER BY nane'). bi nd(' n? ). execute()

Node.js JavaScript Code

/'l New net hod chai ning used for executing an SQL SELECT st at ement
/'l Recommended way for executing queries
var enpl oyees = db. get Tabl e(' enpl oyee')
var prom se = enpl oyees. sel ect (' nane', 'age')
.where('nanme |ike :nanme')
.orderBy(' nane')
.bind('nt%) . execute();

1)

/1 Traditional SQ. execution by passing an SQL string
/1 This is only avail abl e when using a NodeSessi on
/1 1t should only be used when absol utely necessary
var prom se = db. executeSql (' SELECT nane, age ' +

' FROM enpl oyee ' +

' WHERE nane |ike ? ' +
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' ORDER BY nan®e') . bind(' n?% ). execute();

C# Code

/1 New nethod chaining used for executing an SQ.L SELECT st at ement
/! Recommended way for executing queries

{
var enpl oyees = db. Get Tabl e("enpl oyee");

var res = enpl oyees. Sel ect ("nane", "age")
. Where("nane |ike :parant')

. Order By("nane")

. Bi nd("parant', "n®4).Execute();

/1 Traditional SQL execution by passing an SQL string
// This is only avail abl e when using a NodeSessi on
/1 1t should only be used when absol utely necessary
var result = session. SQ("SELECT nane, age " +
"FROM enpl oyee " +
"WHERE nane like ? " +
" ORDER BY nane").Bi nd("n®6) . Execut e();
}

Java Code

/1 New nethod chai ning used for executing an SQL SELECT st at ement
/!l Recommended way for executing queries
Tabl e enpl oyees = db. get Tabl e("enpl oyee");

RowResult res = enpl oyees. sel ect ("nanme, age")
.where("nane |ike :parant')
.order By("nane")
. bi nd("param', "n®4).execute();

/1 Traditional SQ. execution by passing an SQL string
/1 This is only avail abl e when using a NodeSessi on
/1 1t should only be used when absol utely necessary
Sgl Result result = session.sql ("SELECT nanme, age " +
"FROM enpl oyee " +
"WHERE name |ike ? " +
" ORDER BY nane").bi nd("n®6) . execute();

C++ Code

/1 New net hod chai ning used for executing an SQL SELECT st at enent
/'l Recommended way for executing queries
Tabl e enpl oyees = db. get Tabl e( " enpl oyee");

RowResult res = enpl oyees. sel ect ("nane", "age")
.where("nane |ike :parant)
. order By (" nane")
. bi nd("parant, "n?6).execute();

/1 Traditional SQL execution by passing an SQL string
// This is only avail abl e when using a NodeSessi on
/1 It should only be used when absol utely necessary
RowResul t result = db.sql ("SELECT nane, age "

" FROM enpl oyee "

"WHERE nane |ike ? "

" ORDER BY nane"). bi nd("n®4) . execute();

3.3 Synchronous versus Asynchronous Execution

Traditionally, many MySQL drivers used a synchronous approach when executing SQL statements.
This meant that operations such as opening connections and executing queries were blocked until
completion, which could take a long time. To allow for parallel execution, a developer had to write a
multi-threaded application.
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Any MySQL client that supports the X Protocol can provide asynchronous execution, either using
callbacks, Promises, or by explicitly waiting on a specific result at the moment in time when it is actually
needed.

Note
@ MySQL Shell does not support asynchronous operations.

Asynchronous Operations

Using callbacks is a very common way to implement asynchronous operations. When a callback
function is specified, the CRUD operation is non-blocking which means that the next statement is called
immediately even though the result from the database has not yet been fetched. Only when the result
is available is the callback called.

Node.js JavaScript Code

var enpl oyees = db. get Tabl e(' enpl oyee' ) ;
enpl oyees. sel ect (' nane', 'age')

.where(' nane |ike :nane')

.orderBy(' nane')

.bind(' n%)

.execut e(function (row) {

/] do sonething with a row

D)
}).catch(err) {

/! Handl e error

1)

C# Code

var enpl oyees = db. Get Tabl e("enpl oyee");

var sel ect = enpl oyees. Sel ect ("nane", "age")
. Where("nane |ike :nanme")
. Order By("nane")
. Bi nd("nanme", "n®4)
. Execut eAsync();

sel ect. Conti nueWth(t =>
if (t.Exception != null)
/1 Handl e error

}

/1 Do sonething with the resultset

1)

Java Code

Tabl e enpl oyees = db. get Tabl e("enpl oyee");

/'l execute the query asynchronously, obtain a future

Conpl et abl eFut ur e<RowResul t > rowsFut ure = enpl oyees. sel ect ("nane", "age")
.where("nane |ike :nanme")
.order By("nane")
. bi nd("nanme", "nP4).executeAsync();

/| dependent functions can be attached to the Conpl et abl eFut ure

C++ Code

/'l Asynchronous execution is not yet inplenented in Connector/C++
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Asynchronous Operations using Awaits
Languages such as C# can use an async/await pattern.

C# Code

{
Task<RowResul t > get Enpl oyeesTask = enpl oyees. Sel ect ("nane", "age")

. Where("nane |ike :nanme"). O derBy("name")
. Bi nd("nanme", "nP4).ExecuteAsync();

/1 Do sonething el se while the get Enpl oyeesTask is executing in the background

// at this point we are ready to get our results back. If it is not done,
/1 this will block until done
RowResult res = await get Enpl oyeesTask;

foreach (var row in res.FetchAll())

{

/] use row obj ect

}
}

Connector/Node.js uses asynchronous operations using Promises for all network operations. See other
examples.

Java Code

Tabl e enpl oyees = db. get Tabl e("enpl oyee") ;

/] execute the query asynchronously, obtain a future

Conpl et abl eFut ur e<RowResul t > rowsFut ure = enpl oyees. sel ect ("nanme", "age")
.where("nane |ike :nane")
.order By("nane")
. bi nd("nanme", "nP4).executeAsync();

/[l wait until it's ready
RowResult rows = rowsFuture.get();

C++ Code

/1 Asynchronous execution is not yet inplenented in Connector/C++

Syntax Differences

Depending on which language you are using, the X DevAPI may implement a function such
as execut eAsync() in exchange for execut e([ nysqgl x. Async] ) or in addition to
execut e([ mysql x. Async]).

For example, in a Node.js context all executions are asynchronous. Therefore, Connector/Node.js does
not need to distinguish between execut e() and execut eAsync() . To denote the asynchronous
default execution, Connector/Node.js only implements execut e() which returns JavaScript Promise
objects.

Strongly typed programming languages, such as Java or C#, can take advantage of having two
distinctly named API calls for synchronous and asynchronous executions. The two calls can have
different return types. For example, Connector/Java can use execut e() to return a RowResul t or
DocResul t and execut eAsync() to return a Conpl et abl eFut ur e<T> where the type parameter
is one of the result types.

Consult your language's Connector reference for more details, see Additional Documentation.
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3.4 Parameter Binding

Instead of using values directly in an expression string it is good practice to separate values from the
expression string. This is done using parameters in the expression string and the bi nd() function to
bind values to the parameters.

Parameters can be specified in the following ways: anonymous and named.

Parameter Type |Syntax Example Allowed in CRUD Allowed in SQL strings
operations

Anonymous ? ‘age > ?' no yes

Named :<name> '‘age > :age' |yes no

The following example shows how to use the bi nd() function before an execut e() function. For
each named parameter, provide an argument to bi nd() that contains the parameter name and its
value. The order in which the parameter value pairs are passed to bi nd() is of no importance. The
example assumes that the test schema has been assigned to the variable db and that the collection
ny_col | ecti on exists.

MySQL Shell and Node.js JavaScript Code

[/ Collection.find() function with fixed val ues
var nyCol| = db.getCollection('ny_collection');
var nyResl = nyCol|.find('age = 15'). execute();

/1 Using the .bind() function to bind paraneters
var nyRes2 = nyCol|.find('nane = :paraml AND age = :paran®').bind(' paranml','jack').bind('paranR', 17).execl

/1 Using named paraneters
nmyCol | . nodi fy(' name = :paranl).set('age', 37).
bi nd(' parami, 'clare').execute();
/1 Binding works for all CRUD statenments except add()

var nyRes3 = nyCol | .find('nane like :param).
bi nd(' param, 'J%).execute();

When running this with Connector/Node.js be aware that execut e() returns a Promise. You might
want to check the results to avoid errors being lost.

MySQL Shell Python Code

# Col lection.find() function with hardcoded val ues
myCol | = db. getCol | ection(' my_collection')

myResl = nyCol | . find('age = 15'). execute()

# Using the .bind() function to bind paraneters
myRes2 = nyCol | . find(' nane = :paraml AND age = :paran®').bind(' paraml',6'jack').bind('paranR', 17).execute()

# Usi ng named paraneters
myCol | . modi fy(' nane = :paramni).set('age', 37).bind('param, 'clare').execute()

# Binding works for all CRUD statenents except add()
myRes3 = nyCol | . find(' nane |ike :paraml).bind(' param, 'J%).execute()

C# Code

/1 Collection.find() function with fixed val ues
var myCol |l = db. GetCol |l ection("my_collection");

var nmyResl = nyCol | . Find("age = 15"). Execute();
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/1 Using the .bind() function to bind paraneters
var nmyRes2 = nyCol | . Find("name = :paranml AND age = :paran?").Bind("paranl", "jack").Bind("paran2", 17).

/'l Using named paraneters
myCol | . Modi fy("nane = :parani). Set ("age", 37)
. Bi nd("param', "clare").Execute();

/1 Binding works for all CRUD statenments except add()
var myRes3 = nyCol | . Fi nd("nane |ike : parant')
. Bi nd("param', "J%).Execute();

Java Code

/Il Collection.find() function with fixed val ues
Col | ection nyColl = db.getCollection("my_collection");

DocResult myResl = nyColl.find("age = 15").execute();

/1 Using the .bind() function to bind paraneters
DocResult myRes2 = nyCol|l.find("name = :paranml AND age = :paran?").bi nd("paranl", "jack").bind("paranm"

/'l Using named paraneters
nmyCol | . nodi fy("nane = :parani).set("age", 37)
. bi nd("paranm', "clare").execute();

/1 Using named paraneters with a Map

Map<String, Object> params = new HashMap<>();

par ans. add("nanme", "clare");

nmyCol | . nodi fy("nane = : nane").set(".age", 37).bind(parans).execute();

/1 Binding works for all CRUD statenments except add()
DocResult myRes3 = nyColl.find("nanme |ike :parant')
. bi nd("paranm', "J%).execute();

C++ Code

[/l Collection.find() function with fixed val ues
Col I ection nmyCol |l = db.getCollection("my_collection");

auto nmyResl = nyColl.find("age = 15"). execute();

/'l Using the .bind() function to bind paraneters
auto nyRes2 = nyCol | .find("name = :paranml AND age = :parank"').bind("paraml", "jack").bind("paran2", 17)

/'l Using named paraneters
nmyCol | . nodi fy("nane = :parani).set("age", 37)
.bi nd("paranm', "clare").execute();

/1 Binding works for all CRUD statenments except add()
auto nmyRes3 = nyCol | .find("nane |ike :parani)
. bi nd("paranm', "J%).execute();

Anonymous placeholders are not supported in the X DevAPI. This restriction improves code clarity in
CRUD command chains with multiple methods using placeholders. Regardless of the bi nd() syntax
variant used there is always a clear association between parameters and placeholders based on the

parameter name.

All methods of a CRUD command chain form one namespace for placeholders. In the following
example find() andfi el ds() are chained. Both methods take an expression with placeholders.
The placeholders refer to one combined namespace. Both use one placeholder called : param A
single call to bi nd() with one name value parameter for : par amis used to assign a placeholder value
to both occurences of : paraminfind() andfi el ds().

MySQL Shell JavaScript Code

/'l one bind() per paraneter
var myCol |l = db.getCollection('relatives');
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var juniors = nyColl.find('alias = "jr""').execute().fetchAll();

for (var index in juniors)({
myCol | . nodi fy(' nane = :param).
set (' parent _nane', nmysql x. expr(':param)).
bi nd(' param , juniors[index].nane).execute();

}
MySQL Shell Python Code

# one bind() per paraneter
myCol | = db.getCollection('relatives')
juniors = nyColl.find('alias = "jr"").execute().fetchAl ()

for junior in juniors:
myCol | . nodi fy(' nane = :param). \
set (' parent _nane', nysql x. expr(':param)). \
bi nd(' param , junior.nane). execute()

Node.js JavaScript Code

/] one bind() per paraneter
var myColl = db.getCollection('relatives');
myCol | . find('alias = "jr"").execute(function (junior) {
myCol | . nodi fy(' nane = :param).
set (' parent _nane', nysql x. expr(':param)).
bi nd(' param , junior.nane).execute();

1)
C# Code

/] one bind() per paraneter
nmyCol | . Find("a = :paranm'). Fields(": param as b")
.Bind(new { param = "c"}).Execute();

Java Code

/'l one bind() per paraneter
nmyCol | . find("a = :parant’).fields(": paramas b")
.bi nd("parant', "c"}.execute();

C++ Code

/! one bind() per paraneter

Col | ection nyColl = db.getCollection("relatives");
DocResult juniors = nyColl.find("alias = "jr'").execute();
DbDoc j uni or;

while ((junior = juniors.fetchOne()))

nyCol | . nodi fy("name = : parani')
.set ("parent _nane", expr(":parani))
. bi nd("parant', junior["nane"]).execute();

}

It is not permitted for a named parameter to use a name that starts with a digit. For example, : 1one
and : 1 are not allowed.

Preparing CRUD Statements

Instead of directly binding and executing CRUD operations with bi nd() and execut e() or
execut e() itis also possible to store the CRUD operation object in a variable for later execution.

The advantage of doing so is to be able to bind several sets of variables to the parameters defined in
the expression strings and therefore get better performance when executing a large number of similar
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operations. The example assumes that the test schema has been assigned to the variable db and that
the collection my_col | ecti on exists.

MySQL Shell JavaScript Code

var nyCol| = db.getCollection('ny_collection');

/] Only prepare a Col |l ection.renove() operation, but do not run it yet
var nyRenove = nyCol | .renove(' nane = :paranml AND age = :paranR');

/1 Binding paraneters to the prepared function and .execute()
nyRenove. bi nd(' paranl', 'mnike').bind('paran?', 39).execute();
nyRenove. bi nd(' paranl', 'johannes').bind('paran?', 28).execute();

/1 Binding works for all CRUD statenents but add()
var nyFind = nyCol|.find('nane |ike :paraml AND age > :paranR');

var nyDocs = nyFi nd. bi nd(' paranml', 'S%).bind('paranR', 18).execute();
var MyQ her Docs = nyFi nd. bi nd(' paraml', ' M6 ). bind(' paran', 24).execute();

MySQL Shell Python Code

myCol | = db. getCol | ection(' my_collection')

# Only prepare a Col |l ection.renove() operation, but do not run it yet
myRenove = nyCol | . renove(' name = :paranl AND age = :paranR')

# Binding paraneters to the prepared function and .execute()
nmyRenove. bi nd(' paranml', 'mke').bind('paranR', 39).execute()
myRenove. bi nd(' paraml', 'johannes').bind(' paran?', 28).execute()

# Binding works for all CRUD statenents but add()
nmyFind = nmyCol | .find(' nane |ike :paranli AND age > :parant')

myDocs = nyFi nd. bi nd(' paraml', 'S%).bind(' paran?', 18).execute()
M/t her Docs = nyFi nd. bi nd(' paranl', ' Mt). bi nd(' paranR', 24).execute()

Node.js JavaScript Code

var myCol | = db.getCollection(' my_collection');

/Il Only prepare a Coll ection.renove() operation, but do not run it yet
var nmyRenove = nyCol | .renmove(' nane = :paranl AND age = :paranR');

/1 Binding paraneters to the prepared function and .execute()
nmyRenove. bi nd(' paraml', 'mike').bind('paran', 39).execute();
myRenove. bi nd(' paraml', 'johannes').bind(' paran?', 28).execute();

/1 Binding works for all CRUD statenments but add()
var nmyFind = nyColl.find('name |ike :paranml AND age > :paranR');

var myDocs = nyFind. bi nd(' paraml', 'S%).bi nd(' paranR', 18).execute();
var MyQt her Docs = nyFi nd. bi nd(' paraml', ' M4 ). bind(' paran?', 24).execute();

C# Code

var myCol | = db. GetCol | ection("my_collection");

/Il Only prepare a Coll ection. Renove() operation, but do not run it yet
var myRenove = nyCol | . Renmove("nane = :paranl AND age = :parank");

/1 Binding paraneters to the prepared function and . Execute()
myRenove. Bi nd(" paraml”, "m ke").Bind("paranR", 39).Execute();
myRenove. Bi nd(" paraml”, "johannes").Bind("paranR", 28).Execute();

/1 Binding works for all CRUD statenments but Add()
var nmyFind = nyCol|l.Find("name |ike :paranml AND age > :parank");
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var myDocs = nyFi nd. Bi nd("paraml”, "S%).Bind("paran", 18).Execute();
var MyQt her Docs = nyFi nd. Bi nd(" paraml", "M4&).Bind("paranmR", 24).Execute();

Java Code

Col | ection nmyColl = db.getCollection("my_collection");

/] Create Collection.renove() operation, but do not run it yet
RenoveSt at ement myRenpbve = nyCol | . renove("nane = : paranml AND age = :parank");

/1 Binding paraneters to the prepared function and .execute()
nmyRenove. bi nd(" paraml", "m ke").bind("paranR", 39).execute();
nmyRenove. bi nd(" paraml", "johannes").bind("paranR", 28).execute();

/1 Binding works for all CRUD statenments but add()
Fi ndSt at enent nyFind = nyCol | . find("nane LIKE : nane AND age > :age");

Map<String, Object> params = new HashMap<>();

par ans. put ("nanme", "S%);

par ans. put ("age", 18);

DocResult myDocs = nyFi nd. bi nd( par ans) . execut e() ;

par ans. put ("nanme", "MA&);

par ans. put ("age", 24);

DocResult myQ her Docs = nyFi nd. bi nd( par ans) . execut e() ;

C++ Code

/'l Ths functionality is not yet inplenented in Connector/C++. At the
/] nonment a crud operation can be executed only once, with one set
/| of paraneter val ues.

3.5 MySQL Shell Automatic Code Execution

Using X DeVvAPI in a programming language that fully specifies the syntax to be used, for example,
when executing SQL statements though a NodeSession or working with any of the CRUD operations,
the actual operation is performed only when the execut e() function is called. For example:

var result = session.sql('show databases'). execute();
var city res = db.cities.find().execute();

The call of the execut e() function above causes the operation to be executed and return a Result
object. The returned Result object is then assigned to a variable, and the assignment is the last
operation executed, which returns no data. Such operations can also return a Result object, which is
used to process the information returned from the operation.

Alternatively MySQL Shell provides the following usability features that make it easier to work with the
X DeVvAPI interactively:

« Automatic execution of CRUD and SQL operations.
» Automatic processing of results.

To achieve this functionality MySQL Shell monitors the result of the last operation executed every time
you enter a statement. The combination of these features makes using the MySQL Shell interactive
mode ideal for prototyping code, as operations are executed immediately and their results are
displayed without requiring any additional coding. For more information see MySQL Shell User Guide.

Automatic Code Execution

If MySQL Shell detects that a CRUD operation ready to execute has been returned, it automatically
calls the execut e() function. Repeating the examples above in MySQL Shell and removing the
assignment operation shows they are automatically executed.
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Automatic Result Processing

nmysql -j s> sessi on. sql (' show dat abases');

MySQL Shell executes the SQL operation, and as mentioned above, once this operation is executed a
Result object is returned.

Automatic Result Processing

If MySQL Shell detects that a Result object is going to be returned, it automatically processes it,
printing the result data in the best format possible. There are different types of Result objects and the
format changes across them.

nysql -j s> db. countrylnfo.find().limt(1)
[

"GN\P': 828,

"I ndepYear": null,

"Nane": "Aruba",

"_id": "ABW,

"denogr aphi cs": {
"Li f eExpect ancy": 78.4000015258789,
"Popul ati on": 103000

Ji e

"geography": {
"Continent": "North Anmerica",
"Regi on": "Caribbean",
"SurfaceArea": 193

Ji e

“governnent": {
"Governnment Form': "Nonnetropolitan Territory of The Netherl ands"”,

"HeadOf State": "Beatrix"

]

1 docunent in set (0.00 sec)
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Chapter 4 Working with Collections
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The following section explains how to work with Collections, how to use CRUD operations on
Collections and return Documents.

4.1 Basic CRUD Operations on Collections

Working with collections of documents is straight forward when using the X DevAPI. The following
examples show the basic usage of CRUD operations when working with documents.

After establishing a connection to a MySQL Server, a new collection that can hold JSON documents is
created and several documents are inserted. Then, a find operation is executed to search for a specific
document from the collection. Finally, the collection is dropped again from the database. The example

assumes that the test schema exists and that the collection my_col | ect i on does not exist.

MySQL Shell JavaScript Code

/'l Connecting to MySQL Server and working with a Coll ection
var mysql x = require(' nmysql x'). nmysql x;

/'l Connect to server

var mySessi on = nysql x. get Sessi on( {

host: 'local host', port: 33060,

dbUser: 'm ke', dbPassword: 's3cr3t!'} );

var myDb = mySessi on. get Schema('test');

/]l Create a new collection 'ny_collection'
var myCol |l = nyDb.createCollection('mnm_collection');

/1 Insert docunents

nmyCol | . add({nane: 'Sakila', age: 15}).execute();

nmyCol | . add({nanme: 'Susanne', age: 24}).execute();

nmyCol | . add({nanme: 'Mke', age: 39}).execute();

/1 Find a docunent

var docs = nmyCol | .find('nane like :paranl AND age < :paranR').limt(1).
bi nd(' parantl',' S% ). bi nd(' paran®', 20). execute();

/] Print docunent
print (docs. fetchOne());

/1 Drop the collection
sessi on. dropCol | ection('test',' my_collection');

MySQL Shell Python Code

# Connecting to MySQL Server and working with a Coll ection

i mport nysql x

# Connect to server
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mySessi on = nysql x. get Sessi on( {
"host': 'local host', 'port': 33060,
"dbUser': 'mke', 'dbPassword': 's3cr3t!'} )

myDb = nySessi on. get Schema('test')

# Create a new collection 'ny_collection'
myCol | = myDb. createCol | ecti on(' my_col |l ection')

# I nsert docunents

myCol | . add({' name': 'Sakila', 'age': 15}).execute()
myCol | . add({' name' : ' Susanne', 'age': 24}).execute()
nmyCol | . add({' name': 'M ke', 'age': 39}).execute()

# Find a docunent
docs = nmyCol | .find('nane |ike :paranli AND age < :paranR') \
dimt(1) \
.bind(' parant',' S%) \
. bi nd("' paran2', 20) \
.execut e()

# Print document
doc = docs. fetchOne()
print doc

# Drop the collection
sessi on. dropCol | ection('test',' my_collection')

Node.js JavaScript Code

L B e
/'l Connecting to MySQL Server and working with a Col |l ection

var nysqglx = require(' mysql x');

/'l Connect to server
nmysql x. get Sessi on( {
host: 'local host', port: '33060',
dbUser: 'mke', dbPassword: 's3cr3t!’
}) . then(function(session) {
return session. get Schema('test');
}) . then(function(db) {
/Il Create a new collection 'ny_collection'
return db. createCol |l ection(' my_collection');
}).then(function(myColl) {
/'l Insert docunents
return Prom se.all ([
myCol | . add({nanme: 'Sakila', age: 15}).execute(),
nmyCol | . add({nanme: 'Susanne', age: 24}).execute(),
nmyCol | . add({nanme: 'Mke', age: 39}).execute()
]1).then(function() {
/1 Find a document
return nmyCol | . find('name |ike :name AND age < :age')
.bind({ name: 'S*', age: 20 }).limt(1).execute();
}) . then(function(docs) {
/1 Print document
consol e. | og(docs. fetchOne());

/1 Drop the collection
return nmyCol | . drop();
1)
}).catch(function(err) {
/1 Handl e error

1)

C# Code

{
/'l Connecting to MySQL Server and working with a Col |l ection
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/'l Connect to server
var mySession = MySQLX. Get Sessi on("server =l ocal host ; port =33060; user =mi ke; password=s3cr3t!;");

var myDb = mySessi on. Get Schema("test");

/Il Create a new collection "my_collection"
var myCol |l = nyDb. CreateCol |l ection("my_collection");

/1 Insert docunents

nmyCol | . Add(new { name = "Sakila", age = 15}). Execute();
myCol | . Add(new { name = "Susanne", age = 24}).Execute();
nmyCol | . Add(new { name = "M ke", age = 39}). Execute();

/1 Find a document
var docs = nmyCol | .Find("nane |ike :paranl AND age < :paranR").Limt(1)
. Bi nd( " paraml", "S%).Bind("parank", 20).Execute();

/1 Print document
Consol e. Wi telLi ne(docs. FetchOne());

/1 Drop the collection
myDb. DropCol | ecti on("my_col | ection");
}

Java Code

i mport com nysql.cj.api.x.*;
i mport com nysql . cj.x. Mysqgl xSessi onFact ory;

/'l Connect to server
String url = "nysql x://1 ocal host: 33060/t est ?user =ni ke&passwor d=s3cr 3t!"
XSessi on nySession = new Mysql xSessi onFactory().get Session(url);

Schema nmyDb = nySessi on. get Schema("test");

/Il Create a new collection 'ny_collection'
Col | ection nyColl = session.createCollection("my_collection");

/'l Insert docunents

myCol | . add("{\"nane\":\"Sakila\", \"age\":15}"). execute();
myCol | . add("{\"nane\":\"Susanne\", \"age\":24}").execute();
myCol | . add("{\"nane\":\"M ke\", \"age\":39}").execute();

/1 Find a document
DocResult docs = nmyCol | . find("nane |ike :name AND age < :age")
. bi nd("nanme", 20).bind("age", 20).execute();

/1 Print document
DbDoc doc = docs. fetchOne();
System out . printl n(doc);

/1 Drop the collection
myCol | . drop();

C++ Code

/1
/'l Connecting to MyYSQL Server and working with a Col |l ection

#i ncl ude <nysql x. h>

/'l Connect to server
XSessi on session(33060, "m ke", "s3cr3t!");
Schema db = session. get Schema("test");

/Il Create a new collection 'ny_collection'
Col | ection nyColl = db.createCollection("m_collection");

/'l Insert docunents
myCol | . add("{\"nane\": \"Sakila\", \"age\": 15}").execute();

Beta Draft 35 Beta Draft



Collection Objects

myCol | . add("{\"nane\": \"Susanne\", \"age\": 24}").execute();
myCol | . add("{\"nane\": \"Mke\", \"age\": 39}").execute();

/1 Find a document
DocResult docs = nmyCol | .find("nane |ike :paranl AND age < :paranmR").limt(1)
. bi nd(" paraml", " S% ). bi nd(" paranmR", 20) . execut e();

/'l Print docunent
cout << docs. fetchOne();

/1 Drop the collection
sessi on. dropCol | ection("test", "my_collection");

4.2 Collection Objects

Documents of the same type (for example users, products) are grouped together and stored in the
database as collections. The X DevAPI uses Collection objects to store and retrieve documents.

4.2.1 Creating a Collection

In order to create a new collection call the cr eat eCol | ecti on() function from a Schema object.
It returns a Collection object that can be used right away, for example to insert documents into the
collection.

Optionally, the field r euseExi st i ngObj ect can be set to true and passed as second parameter to
prevent an error being generated if a collection with the same name already exists.

MySQL Shell JavaScript Code

/] Create a new collection called 'ny_collection'
var myCol |l = db.createCollection('nmy_collection');

MySQL Shell Python Code

# Create a new collection called 'ny_coll ection'
myCol | = db.createCollection('ny_collection')

Node.js JavaScript Code
/]l Create a new collection called 'ny_collection'
var prom se = db.createCol |l ection('nmy_collection');

/|l Create a new collection or reuse existing one
var prom se = db.createCol | ection('nmy_collection', { ReuseExistingObject: true } );

C# Code
{
/] Create a new collection called "ny_coll ection"
var nyCol| = db. CreateCol | ection("ny_collection");
/] Create a new collection or reuse existing one
var nyExi stingColl = db.CreateCollection("ny_collection", ReuseExistingCbject: true);
}
Java Code

/!l Create a new collection called 'my_collection'
Col | ection nyColl = db.createCollection("m_collection");
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/Il Create a new collection or reuse existing one
/| second paraneter is: bool ean reuseExi stingObject

Col | ection nyExistingColl = db.createCollection("ny_collection",

C++ Code
I/l Create a new collection called 'ny_collection'
Col | ection nyColl = db.createCollection("mnmy_collection");

/] Create a new collection or reuse existing one
/] second paraneter is: bool ean reuseExi stingObject

Col | ection nyExistingColl = db.createCollection("my_collection",

4.2.2 Working with Existing Collections

true);

true);

In order to retrieve a Collection object for an existing collection stored in the database call the

get Col | ecti on() function from a Schema object.

MySQL Shell JavaScript Code

/] Get a collection object for 'ny_collection'
var nyCol| = db.getCollection('ny_collection');

MySQL Shell Python Code

# Get a collection object for 'my_collection'
myCol | = db. getCol | ection(' my_collection')

Node.js JavaScript Code

/Il Get a collection object for 'ny_collection'
var prom se = db. getCollection('ny_collection');

/] Get a collection object but also ensure it exists in the database
var prom se = db. getCol |l ection('nmy_collection', { validateExistence: true } );

C# Code

{
/] Get a collection object for "ny_collection”
var myCol |l = db. GetCol |l ection("my_collection");

/Il Get a collection object but also ensure it exists in the database
var myCol |12 = db. Get Col | ection("ny_col |l ection", ValidateExi stence: true);

}

Java Code

I/l Cet a collection object for 'ny_collection'
Col I ection nyColl = db.getCollection("my_collection");

/] Get a collection object but also ensure it exists in the database

/] second paraneter is: bool ean requireExists
Col l ection nyColl = db.getCollection("ny_collection", true);

C++ Code

/] Get a collection object for 'ny_collection'
Col | ection nyCol |l = db.getCollection("ny_collection");

/'l Get a collection object but also ensure it exists in the database
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/'l second paraneter is: bool ean requireExists
Col | ection nyColl = db.getCollection("my_collection", true)

If the collection does not yet exist in the database any subsequent call of a Collection object function
throws an error. To prevent this and catch the error right away set the val i dat eExi st ence field to
true and pass it as second parameter to db. get Col | ecti on().

The creat eCol | ecti on() together with the ReuseExi sti nghj ect field set to true can be used
to create a new or reuse an existing collection with the given name.

time and refrain from creating them on the fly during the production phase of
a database project. Therefore it is best to separate the code that creates the

Note
@ In most cases it is good practice to create database objects during development
collections in the database from the actual user application code.

4.3 Collection CRUD Function Overview

The following section explains the individual functions of the Collection object.

The most common operations to be performed on a Collection are the Create Read Update Delete
(CRUD) statements. In order to speed up find operations it is recommended to make proper use of
indexes.

Collection.add()

The Col | ecti on. add() function is used to store documents in the database. It takes a single
document or a list of documents and is executed by the r un() function.

The collection needs to be created with the Schema. cr eat eCol | ecti on() function
before documents can be inserted. To insert documents into an existing collection use the
Schema. get Col | ecti on() function.

The following example shows how to use the Col | ecti on. add() function. The example assumes
that the test schema exists and that the collection ny_col | ecti on does not exist.

MySQL Shell JavaScript Code

/]l Create a new collection
var myCol |l = db.createCollection('ny_collection')

/1 Insert a document
myCol | . add( { nane: 'Sakila', age: 15 } ).execute()

/'l Insert several docunents at once
nyCol | . add( [

{ nanme: 'Susanne', age: 24 },

{ name: 'Mke', age: 39 } ] ).execute()

MySQL Shell Python Code

# Create a new coll ection
myCol | = db.createCollection('ny_collection')

# Insert a docunent
nmyCol | .add( { 'nane': 'Sakila', 'age': 15 } ).execute()

# Insert several docunents at once
nyCol | . add( [
{ 'nane': 'Susanne', 'age': 24 },
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{ "name': "Mke', 'age': 39 } ] ).execute()

Node.js JavaScript Code

/] Create a new coll ection
db. creat eCol | ection(' nmyColl ection').then(function(nmyColl) {

/1 Insert a document
myCol | . add( { nane: 'Sakila', age: 15 } ).execute();

/'l Insert several docunments at once
nyCol | . add( [

{ nanme: 'Susanne', age: 24 },

{ name: 'Mke', age: 39 }
] ).execute();

1)
C# Code
{

/] Assunptions: test schema assigned to db, my_collection collection not exists

/Il Create a new collection
var myColl = db. CreateCollection("my_collection");

/'l Insert a document
myCol | . Add(new { name = "Sakila", age = 15 }).Execute();

/1 Insert several docunents at once
nyCol | . Add(new[] {

new { name = "Susanne", age = 24 },

new { name = "M ke", age = 39 } }).Execute();

}

Java Code

/] Create a new collection

Col | ection coll = db.createCollection("paynents");

/'l Insert a document
coll.add("{\\"name\\":\\"Sakila\\", \\"age\\":15}");

/'l Insert several docunents at once

Li st<String> jsonStrings = Arrays. asList("{\\"name\\":\\"Susanne\\", \\"age\\":24}",
"{\\"name\\":\\"M ke\\", \\"age\\":39}");

col | . add(jsonStrings);

C++ Code
/]l Create a new collection
Col | ection coll = db.createCollection("paynents");

/'l Insert a docunent
coll.add("{\"nane\":\"Sakila\", \"age\":15}");
/'l Insert several docunents at once
std::list<DbDoc> docs = {
"{\"name\":\"Susanne\", \"age\":24}",
"{\"name\":\"M ke\\", \"age\":39}"

col | . add(docs) . execute();

The following diagram shows the full syntax definition.
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Figure 4.1 Collection.add() Syntax Diagram
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Document Identity

Every document has a unique identifier called the document ID. The document ID is stored inthe i d
field of a document. The document ID is a string with a maximum length of 32 characters.

You do not need to provide the i d field manually. As shown, documents can be inserted without the
field. If no _i d field is given, a unique value is generated. Auto generated values are reported by the
Resul t . get Last Docunent | d() function. The example assumes that the test schema exists and is
assigned to the variable db, that the collection my_col | ect i on exists and that custom_id is unigue.

MySQL Shell JavaScript Code

// If the _idis provided, it will be honored
var result = nyColl.add( { _id: 'customid , a: 11} ).execute();
print("User Provided Id:", result.getlLastDocunentld());

// If the _id is not provided, one will be autonamtically assigned
result = nyColl.add( { b: 2} ).execute();
print ("Autogenerated Id:", result.getlLastDocunentld());

MySQL Shell Python Code

# If the _id is provided, it will be honored
result = nyColl.add( { '_id: 'customid, 'a : 1} ).execute()
print "User Provided Id: %" % result.getlLastDocunent!|d()

# If the _id is not provided, one will be autonatically assigned
result = nyColl.add( { 'b': 2} ).execute()
print "Autogenerated |d: %" % result.getlLastDocunent!|d()

Node.js JavaScript Code

I/l If the _idis provided, it will be honored
nmyCol | .add( { _id: '"customid', a: 1} ).execute().then(function (result) {
consol e. |l og("User Provided Id:", result.getlLastDocunment!ld());

1)

/1 1f the _id

nyCol | . add( {
consol e. |

is not provided, one will be automatically assi gned
b: 2} ).execute().then(function(result) {
og("Aut ogenerated |Id:", result.getLastDocunentld());
3

C# Code

// If the _idis provided, it will be honored
var result = nyColl.Add(new { _id = "custom.id", a = 1 }).Execute();
Consol e. WitelLine("User Provided Id:", result.AutolncrenentVal ue);

/1 If the _id is not provided, one will be autonamtically assigned
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result = myColl.Add(new { b = 2 }). Execute();
Consol e. WitelLine("Autogenerated 1d:", result.AutolncrenentVal ue);

}

Java Code

[/l If the _idis provided, it will be honored
Result result = nmyCol|l.add("{\\" _id\\":\\"custom.id\\",\\"a\\":1}"). execute();
print("User Provided Id:", result.getlLastDocunentlds().get(0));

/] If the _id is not provided, one will be autonatically assigned
result = nmyColl.add("{\\"b\\":2}").execute();
print("Autogenerated Id:", result.getlLastDocunentlds().get(0));

C++ Code

// If the _id is provided, it will be honored
DocResult result = nyColl.add("{ \"_id\": \"custom.id\", \"a\" : 1 }").execute();
cout << "User Provided Id:" << result.getLastDocunentld() << endl;

/1 If the _id is not provided, one will be autonatically assigned

result = nyColl.add("{ \"b\": 2 }").execute();
cout << "Autogenerated Id:" << result.getlLastDocunentld()) << endl;

Some documents have a natural unique key. For example, a collection that holds a list of books is likely
to include the International Standard Book Number (ISBN) for each document that represents a book.
The ISBN is a string with a length of 13 characters which is well within the length limit of the _i d field.

MySQL Shell JavaScript Code

/'l using a book's unique |ISBN as the docunent |ID

nyCol | . add( {

_id: "978-1449374020",

title: "MySQL Cookbook: Solutions for Database Devel opers and Admi ni strators”
}) . execute();

Use f i nd() to fetch the newly inserted book from the collection by its document ID:

MySQL Shell JavaScript Code

var book = nmyCol|.find('_id = "978-1449374020""'). execute();

Currently, the X DevAPI does not support using any document field other than the implicit _i d as the
document ID. There is no way of defining a different document ID (primary key).

Collection.find()

The f i nd() function is used to get documents from the database. It takes a SearchConditionStr as a
parameter to specify the documents that should be returned from the database. Several methods such
asfields(),sort(),skip() andlimt() canbe chainedtothe fi nd() function to further refine
the result.

The f et ch() function actually triggers the execution of the operation. The example assumes that the
test schema exists and that the collection my _col | ecti on exists.

MySQL Shell JavaScript Code

/'l Use the collection 'nmy_collection’
var myCol | = db.getCollection(' my_collection');

/1 Find a single docunent that has a field 'nane' starts with an 'S
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var docs = nyCol | . find(' nane |ike :param).
limt(1l).bind(' param, 'S%).execute();

print(docs. fetchOne());
/'l Get all docunents with a field 'nane' that starts with an 'S

docs = nyCol | .find(' nane |ike :param).
bi nd(' param ,' S% ). execute();

var mnyDoc;

whi l e (nyDoc = docs.fetchOne()) {
print (myDoc);

}

MySQL Shell Python Code

# Use the collection 'ny_collection'
myCol | = db. getCol | ection(' my_collection')

# Find a single docunent that has a field 'nane' starts with an 'S
docs = nyCol | .find('nane like :param).limt(1).bind('param, 'S%).execute()

print docs. fetchOne()

# Get all docunents with a field 'nanme' that starts with an 'S
docs = nyCol | .find('nane |ike :param ). bind(' param ,' S% ). execute()

nmyDoc = docs. fetchOne()
whi | e nyDoc:
print nmyDoc
nmyDoc = docs. fetchOne()

Node.js JavaScript Code

/1 Use the collection 'my_collection'
var myCol |l = db.getCollection('my_collection');

/1 Find a single docunent that has a field 'nane' starts with an 'S
myCol | . find('name like :name').bind('S%).limt(1).execute(function (doc) {
consol e. | og(doc) ;

1)

/] Cet all docunents with a field 'nane’ that starts with an 'S
nmyCol | . find('name |ike :nanme')

.bind('S%).execute(function (myDoc) {

consol e. | og( myDoc) ;

ION

C# Code

/'l Use the collection "nmy_collection"
var myCol | = db. GetCol | ection("my_collection");

/! Find a single docunent that has a field "nane" starts with an "S"
var docs = nmyCol | . Find("nane |ike :parant)
.Limt(1l).Bind("parant, "S%).Execute();

Consol e. Wi telLi ne(docs. FetchOne());

/Il Get all documents with a field "name" that starts with an "S"
docs = nyCol | . Find("nane |ike : parant)
. Bi nd("param', "S%).Execute();

whi | e (docs. Next ())

{
Consol e. Wi telLi ne(docs. Current);

}
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}

Java Code

/] Use the collection 'ny_collection'
Col | ection nmyCol|l = db.useCollection("my_collection");

/1 Find a single docunent that has a field 'nane' starts with an 'S
DocResult docs = nyCol | .find("nane |ike :name")
. bi nd("nanme", "S%).execute();

System out . printl n(docs. fetchOne());

/Il Get all docunments with a field 'name' that starts with an 'S
docs = nyCol | .find("nanme |ike :nanme")
. bi nd("nanme", "S%).execute();

whi | e (docs. hasNext()) {
DbDoc nyDoc = docs. next();
System out . printl| n(myDoc) ;
}

C++ Code

/1 Use the collection 'ny_collection'
Col | ection nyCol|l = db.getCollection("ny_collection");

/'l Find a single docunent that has a field 'nane’ starts with an 'S
DocResult docs = nyCol | .find("nane |ike :parant)
limt(1). bi nd("parant', "S%).execute();

cout << docs.fetchOne() << endl;
[/l Get all documents with a field 'name’ that starts with an 'S
docs = nyCol | . find("nanme |ike :parant')
. bi nd(" parant', "S%) . execut e();
DbDoc nyDoc;
while ((nmyDoc = docs.fetchOne()))
{

}

cout << docs.fetchOne() << endl;

The following diagram shows the full syntax definition.

Figure 4.2 Collection.find() Syntax Diagram

find( } 1)
\—( SearchConditionStr I—/ L(.fields()—‘ ProjectedDocurnentExprstr I—@—j
L—[ .groupBy{ H SearchExprStriist I—@—j L—{.ha\.'ing( H SearchConditionStr I—@—j
L(.sm’t()—{ SortExprstrlist I—@—j L(.Iimit( H NumberofRows I—@ j
L(.l:lffset(]—‘ MurnberOfRows I—@—j

.hind(H Placeholderyalues I—@ J il
J

For more information, see Section 11.7, “Other EBNF Definitions”.
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Collection.modify()

Figure 4.3 Collection.modify() Syntax Diagram
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Collection.remove()

Figure 4.4 Collection.remove() Syntax Diagram
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Chapter 5 Working with Documents

Once a collection has been created in the database, it can store JSON documents. Storing documents
is as easy as passing a JSON data structure to the Col | ect i on. add() function. Some languages
have direct support for JSON data, others have an equivalent syntax to represent that data. MySQL
Connectors which implement X DevAPI aim to implement support for all methods that are native to the

specific language.

In addition, the generic DbDoc objects can be used. The most convenient way to create them is by
calling the Col | ecti on. newDoc() . DbDoc is a data type to represent JSON documents and how it
is implemented is not defined. Languages implementing X DevAPI are free to follow an object oriented
approach with getter and setter methods, or use a C struct style with public members.

For strictly typed languages it is possible to create class files based on the document structure
definition of collections. MySQL Shell can be used to create those files.

Document Objects Supported languages Advantages
Native JSON Scripting (JavaScript, Python) Easy to use
JSON equivalent syntax |C# (Anonymous Types, ExpandoObject) |Easy to use

DbDoc

All languages

Unified across languages

Generated Doc Classes

Strictly typed languages (C#)

Natural to use

The following example shows the different methods of inserting documents into a collection.

MySQL Shell JavaScript Code

/] Create a new collection 'ny_collection'

var nyCol|l = db.createCollection('ny_collection');

/] Insert JSON data directly
nmyCol | . add({nane: 'Sakila', age: 15});

/'l Inserting several docs at once
nmyCol | . add([ {nane: 'Susanne', age: 24},
{nane: 'Mke', age: 39} 1);

MySQL Shell Python Code

# Create a new collection 'ny_collection'

myCol | = db.createCollection('ny_collection')

# Insert JSON data directly
myCol | . add({' name' : 'Sakila', 'age': 15})

# Inserting several docs at once

myCol | . add([ {' nane': 'Susanne', 'age': 24},

{'name': 'Mke', 'age': 39} ])

Node.js JavaScript Code

/Il Create a new collection 'ny_collection'

db. createCol | ection(' ny_col |l ection').then(function(myColl) {

/1 Insert JSON data directly
myCol | . add({nane: 'Sakila', age: 15});

/'l Inserting several docs at once
nmyCol | . add([ {nane: 'Susanne', age: 24},
{name: 'Mke', age: 39} ]);

/'l Insert Docunents
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var myDoc = {};
myDoc. nane = ' Janes';
nmyDoc. age = 47;

myCol | . add( nyDoc) ;

9]
C# Code
{
/] Create a new collection "ny_coll ection"
var myCol |l = db. CreateCollection("mnmy_collection");

/1 Insert JSON data directly
myCol | . Add(new { nane = "Sakila", age = 15 }).Execute();

/'l Inserting several docs at once
myCol | . Add(new] {new { nanme = "Susanne", age = 24},
new { name = "M ke", age = 39} }).Execute();

/'l lnsert Docunents

var myDoc = new DbDoc();

nmyDoc. Set Val ue(" nane", "Janes");
myDoc. Set Val ue("age", 47);

nmyCol | . Add( nyDoc) . Execut e() ;

/I Fetch all docs
var docResult = nyColl.Find().Execute();
var docs = docResult.FetchAll();

}

Java Code

/] Create a new collection 'ny_collection'
Col | ection nyColl = db.createCollection("ny_collection");

/1 Insert JSON data directly
coll.add("{\\"name\\":\\"Sakila\\", \\"age\\":15}");

/1l Insert several docunments at once

Li st<String> jsonStrings = Arrays. asList("{\\"nane\\":\\"Susanne\\", \\"age\\":24}",
"{\\"pame\\":\\"M ke\\", \\"age\\":39}");

col | . add(j sonStrings);

/1 Insert Docunents

DbDoc nyDoc = new DbDoc();

nyDoc. add(" nane", new JsonString().setVal ue("Janes"));
nyDoc. add("age", new JsonNunber (). set Val ue("47"));
nmyCol | . add( nyDoc) ;

C++ Code

/Il Create a new collection 'nmy_collection'
Col | ection nyColl = db.createCollection("m_collection");

/1 Insert JSON data directly
myCol | . add("{\"nane\": \"Sakila\", \"age\": 15});

/'l Inserting several docs at once
std::list<DbDoc> docs = {
"{\"name\": \"Susanne\", \"age\": 24}",
“"{\"name\": \"Mke\", \"age\": 39}"
iE
myCol | . add( docs) . execut e();
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Chapter 6 Working with Relational Tables

Table of Contents
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This section explains how to use X DevAPI SQL CRUD functions to work with relational tables.

The following example code compares the operations previously shown for collections and how they
can be used to work with relational tables using SQL. The simplified X DevAPI syntax is demonstrated
using SQL in a Session and showing how it is similar to working with documents.

MySQL Shell JavaScript Code

/Il Working with Rel ati onal Tabl es
var mysql x = require(' mysql x'). nmysql x;

/'l Connect to server using a connection URL
var mySessi on = nysql x. get Sessi on( {

host: 'local host', port: 33060,

dbUser: 'm ke', dbPassword: 's3cr3t!'} )

var myDb = mySessi on. get Schema('test');

/'l Accessing an existing table
var myTabl e = nyDb. get Tabl e(' nmy_table');

/1l Insert SQ. Tabl e data
myTabl e.insert(['name', 'birthday', 'age']).
val ues("' Sakil a', mysqgl x. dat eVal ue(2000, 5, 27), 16).execute();

/! Find a rowin the SQL Tabl e

var nmyResult = nyTable.select(['_id', 'name', 'birthday']).
where(' name |ike :nane AND age < :age').
bi nd(' name', 'S%).bind(' age', 20).execute();

/1 Print result
print(nmyResult.fetchOne());

MySQL Shell Python Code

# Working with Rel ational Tabl es
i mport mnysql x

# Connect to server using a connection URL
mySessi on = nysql x. get Sessi on( {

"host': 'local host', 'port': 33060,

"dbUser': 'mke', 'dbPassword': 's3cr3t!'} )

myDb = nySessi on. get Schenma(' test')

# Accessing an existing table
nmyTabl e = nyDb. get Tabl e(' nmy_t abl e')

# Insert SQ. Tabl e data
nmyTabl e.insert([' name', "' birthday', age']) \
.val ues(' Sakila', nysqgl x. dat eVal ue(2000, 5, 27), 16).execute()

# Find a rowin the SQL Table

myResult = nyTable.select(['_id", 'nane', 'birthday']) \
.where('name |ike :name AND age < :age') \
.bind('name', 'S%) \
.bind(' age', 20).execute()

# Print result
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print nmyResult.fetchAll ()

Node.js JavaScript Code

/'l Working with Rel ational Tabl es
var nysql x = require(' nysql x');

/'l Connect to server using a connection URL
nmysql x. get Sessi on( {

host: 'local host', port: 33060,

dbUser: 'mke', dbPassword: 's3cr3t!’
}).then(function (session) {

var db = session. get Schena('test');

/] Accessing an existing table
var nyTable = db. get Tabl e(' ny_table');

/'l Insert SQL Tabl e data
nmyTabl e.insert([' name', 'birthday', 'age']).
val ues(' Sakila', mysqgl x. dat eVal ue(2000, 5, 27), 16).execute();

/] Find a rowin the SQL Table
var myResult = nyTable.select(['_id', 'name', 'birthday']).
where(' nane |ike :nane AND age < :age').
bi nd(' nanme', 'S%).bind(' age', 20).execute(function (row) {
consol e. | og(row);

1)

C# Code

/1l Working with Rel ati onal Tabl es

/1 Connect to server using a connection

var db = MySQLX. Get Sessi on("server =l ocal host ; port =33060; user =ni ke; passwor d=s3cr3t!;")
. Get Schema("test");

/] Accessing an existing table
var nmyTabl e = db. Get Tabl e("ny_t abl e");

/'l Insert SQL Tabl e data
nyTabl e. | nsert ("nane", "age")
. Val ues("Saki l a", "19").Execute();

/! Find a rowin the SQ. Tabl e

var myResult = nyTable. Sel ect("_id, nane, age")
. Where("nane |ike :name AND age < :age")
.Bind(new { nane = "S%, age = 20 }).Execute();

/1 Print result
Print Resul t (nyResul t. FetchAl Il ());
}

Java Code

/1l Working with Rel ational Tables
i mport com nysql.cj.api.x.*;
i mport com nysql . cj.x. Mysqgl xSessi onFact ory;

/'l Connect to server using a connection URL

String url = "nysql x://1 ocal host: 33060/t est ?user =ni ke&passwor d=s3cr 3t! "
XSessi on nySession = new Mysql xSessi onFactory().get Session(url);

Schema nmyDb = nySessi on. get Schema("test");

/'l Accessing an existing table
Tabl e nyTabl e = db. get Tabl e("ny_t abl e");
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/1l Insert SQ. Tabl e data
nmyTabl e. i nsert ("nanme", "birthday").val ues("Sakila", "2000-05-27").execute();

/! Find a rowin the SQL Tabl e

RowResult myResult = nyTabl e.sel ect("_id, name, birthday")
.where("name |ike :name AND age < :age")
. bi nd("nanme", "S*").bind("age", 20).execute();

/1 Print result
System out . println(nmyResult.fetchAll());

C++ Code

/1 Working with Rel ational Tabl es
#i ncl ude <nysql x. h>

/'l Connect to server using a connection URL
XSessi on nmySessi on(33060, "m ke", "s3cr3t!");

Schema nyDb = nySessi on. get Schema("test");

/] Accessing an existing table
Tabl e nmyTabl e = nyDb. get Tabl e("nmy_t abl e");

/!l Insert SQL Tabl e data
nyTabl e. i nsert ("nanme", "birthday", "age")
.val ues("Sakil a", "2000-5-27", 16).execute();

/! Find a rowin the SQ. Tabl e

RowResul t nyResult = nyTabl e.select("_id", "nane", "birthday")
.where("nane |ike :nane AND age < :age")
. bi nd("nane", "S%).bind("age", 20).execute();

/1 Print result
Row row = nyResul t. fetchOne();

cout << " _id: " << rowf0] << endl;
cout << " nane: " << rowf 1] << endl;
cout << "birthday: " << row 2] << endl;

6.1 SQL CRUD Functions

The following SQL CRUD functions are available in X DevAPI.

Table.insert()

The Tabl e. i nsert () function is used to store data in a relational table in the database. It is executed
by the execut e() function.

The following example shows how to use the Table.insert() function. The example assumes that the
test schema exists and is assigned to the variable db, and that an empty table called my_table exists.

MySQL Shell JavaScript Code

/] Accessing an existing table
var myTabl e = db. get Tabl e(' ny_table');

/1 Insert a row of data.
nmyTable.insert(['id, 'name']).
val ues(1l, 'Mke').
val ues(2, 'Jack').
execute();

MySQL Shell Python Code

# Accessing an existing table
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Table.select()

myTabl e = db. get Tabl e(' ny_tabl e")

# Insert a row of data.
nmyTable.insert(['id, 'nane']).values(1l, 'Mke').values(2, 'Jack').execute()

Node.js JavaScript Code

/] Accessing an existing table
var nyTable = db. get Tabl e(' ny_table');

/1l Insert a row of data.
nyTable.insert(['id, 'name']).
val ues(1, 'Mke').
val ues(2, 'Jack').

execute();
C# Code
{
/'l Assunptions: test schena assigned to db, enpty ny_table table exists
/] Accessing an existing table
var myTabl e = db. Get Tabl e("ny_t abl e");
/1 Insert a row of data.
nmyTabl e. I nsert ("id", "nane")
.Values(1, "M ke")
. Val ues(2, "Jack")
. Execut e();
}
Java Code

/1 Accessing an existing table
Tabl e myTabl e = db. get Tabl e("my_t abl e");

/1l Insert a row of data.
nyTabl e.insert("id", "nanme")
.values(1, "M ke")
.val ues(2, "Jack")
.execute();

C++ Code

/] Accessing an existing table
var myTabl e = db. get Tabl e("ny_t abl e");

/! Insert a row of data.

nyTabl e.insert("id", "nane")
.values(1, "M ke")
.val ues(2, "Jack")
.execute();

Figure 6.1 Table.insert() Syntax Diagram

b’—(m L J O_L{.ualues()— ExprOrLiterals

TableFields .execute()

Table.select()

Tabl e. sel ect () and col | ecti on. find() use different methods for sorting results.
Tabl e. sel ect () follows the SQL language naming and calls the sort method or der By () .
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Table.update()

Col I ection. find() does not. Use the method sort () to sort the results returned by

Col I ection. find().Proximity with the SQL standard is considered more important than API
uniformity here.

Figure 6.2 Table.select() Syntax Diagram

»—(.select()—' ProjectedSearchExprstrList I—@
L(.I\«’\llhere()—' SearchConditionStr I—(E)-J

1—(.gruuva,r()—' SearchExprstrlist I—@J 1—(.ha\fing()—' SearchConditionstr I—@J
1—(.urderBw()—' SorExprstrlist I—@J 1—(.Iimit(]—' NurmberOfRows I—@ I
1—(.offset()—' MumberCOfRows I—@J

---‘l—L(.hind()—' Placeholdervalues I—@ ]
/

Table.update()

Figure 6.3 Table.update() Syntax Diagram

»—( .update( ))—L( set( TableField . ExprorLiteral ) where( SearchConditionStr )

1—':.urderl!u,\'( SortExprstriist ) L':.Iimit( NumberOfRows )

bind( Placeholdersalues ) ] Je=d]

J

Table.delete()

Figure 6.4 Table.delete() Syntax Diagram

bb—( .delete{ ))—( where( SearchiConditionStr j]
L( .orderBy(

SortExprstriist )]

Sl

[ {.hind( Flaceholdervalues ) J
1—(.Iimit( MumberOfRows )] 1 I
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Chapter 7 Working with Relational Tables and Documents

Table of Contents
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After seeing how to work with documents and how to work with relational tables, this section explains
how to combine the two and work with both at the same time.

It can be beneficial to use documents for very specific tasks inside an application and rely on relational
tables for other tasks. Or a very simple document only application can outgrow the document model
and incrementally integrate or move to a more powerful relational database. This way the advantages
of both documents and relational tables can be combined. SQL tables contribute strictly typed value
semantics, predictable and optimized storage. Documents contribute type flexibility, schema flexibility
and non-scalar types.

7.1 Collections as Relational Tables

Applications that seek to store standard SQL columns with Documents can cast a

collection to a table. In this case a collection can be fetched as a Table object with the

Schena. get Col | ecti onAsTabl e() function. From that moment on it is treated as a regular table.
Document values can be accessed in SQL CRUD operations using the following syntax:

doc->'$.field

doc->'$.field isusedtoaccess the document top level fields. More complex paths can be
specified as well.

doc->'$.sone.field.like[3].this'

Once a collection has been fetched as a table with the Schenma. get Col | ecti onAsTabl e() function,
all SQL CRUD operations can be used. Using the syntax for document access, you can select data
from the Documents of the Collection and the extra SQL columns.

The following examples show how to insert a JSON document string into the doc field.

MySQL Shell JavaScript Code

/] Get the custoners collection as a table
var custonmers = db. get Col | ecti onAsTabl e(' custoners');
custoners.insert('doc').values('{"_id":"001", "nane": "m ke", "last_name": "connor"}').execute();

/1 Now do a find operation to retrieve the inserted docunent
var result = custoners.select(["doc->'$.nane'", "doc->'$.last_nane'"]).where("doc->'$. id = '001""). ex

var record = result.fetchOne();

print ("Nane : " + record[O0]);
print ("Last Name : " + record[1]);

MySQL Shell Python Code

# Cet the custoners collection as a table
custonmers = db. get Col | ecti onAsTabl e(' cust oners')
custoners.insert('doc').values('{"_id":"001", "name": "mke", "last_nanme": "connor"}').execute()

# Now do a find operation to retrieve the inserted docunent
result = custoners.sel ect(["doc->'$.nane'", "doc->'$.last_name'"]).where("doc->'$. _id = '001"").execut
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Collections as Relational Tables

record = result.fetchOne()

print “Name : %\n" % record[O]
print "Last Name : %\n" % record[1]

Node.js JavaScript Code

/] Get the custoners collection as a table
var custonmers = db. get Col | ecti onAsTabl e(' custoners');
custoners.insert('doc').values('{"_id":"001", "name": "mke"}"').execute();

C# Code

/]l Get the custoners collection as a table
var custoners = db. Get Col | ecti onAsTabl e("cust oners");
custoners. Insert("doc").Values("{ \"_id\": 1, \"name\": \"mke\" }").Execute();

}

Java Code

/'l Cet the custoners collection as a table
Tabl e customers = db. get Col | ecti onAsTabl e("custoners");
custoners.insert("doc").values("{\\"name\\": \\"m ke\\"}").execute();

C++ Code

/] getCollectionAsTabl e() is not yet inplenmented in Connector/ C++.

Beta Draft

54

Beta Draft



Chapter 8 Statement Execution

Table of Contents

8.1 Transaction HaNAING .......coouuiiiiiii e ettt e e e et e e e e e eees 55
8.1.1 ProCeSSING WAIMINGS ....ccuuueiiiiieiiitii ettt ettt ettt e e e et e e e e e e e aee e eennans 57
S = g o gl o = 14 o | o PSPPSR PPPPTNN 61

This section explains statement execution, with information on how to handle transactions and errors.

8.1 Transaction Handling

Transactions can be used to group operations into an atomic unit. Either all operations of a transaction
succeed when they are committed, or none. It is possible to roll back a transaction as long as it has not
been committed.

Transactions can be started in a session using the st art Tr ansact i on() method, committed with
conmi t Transacti on() and cancelled or rolled back with r ol | backTr ansacti on() . Thisis
illustrated in the following example. The example assumes that the test schema exists and that the
collection my_col | ect i on does not exist.

MySQL Shell JavaScript Code

var nysql x = require(' nysql x').nysql x;

/] Connect to server
var session = nysql x. get Sessi on( {
host: 'local host', port: 33060,
dbUser: 'mke', dbPassword: 's3cr3t!' } );

/Il Cet the Schena test
var db = session. get Schena('test');

/] Create a new collection
var nyCol|l = db.createCollection('ny_collection");

/] Start a transaction

session. start Transacti on();

try {
nmyCol | . add({nane: 'Jack', age: 15, height: 1.76, weight: 69.4}).execute();
myCol | . add({nanme: 'Susanne', age: 24, height: 1.65}).execute();
nmyCol | . add({nanme: 'Mke', age: 39, height: 1.9, weight: 74.3}).execute();

/] Commit the transaction if everything went well
session.commit();

print('Data inserted successfully."');

}

catch (err) {
/'l Roll back the transaction in case of an error
sessi on. rol | back() ;

/'l Printing the error nessage

print('Data could not be inserted: ' + err.nessage);

}
MySQL Shell Python Code

i mport mysql x

# Connect to server
sessi on = nysql x. get Sessi on( {
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"host': 'local host', 'port': 33060,
"dbUser': 'mke', 'dbPassword': 's3cr3t!' } )

# Cet the Schema test
db = session. get Schema('test')

# Create a new coll ection
myCol | = db.createColl ection('ny_collection')

# Start a transaction

sessi on. start Transacti on()

try:
myCol | . add({' name': 'Jack', 'age': 15, 'height': 1.76, 'weight': 69.4}).execute()
myCol | . add({' name' : ' Susanne', 'age': 24, 'height': 1.65}).execute()
nmyCol | . add({' name': 'Mke', 'age': 39, 'height': 1.9, 'weight': 74.3}).execute()

# Commit the transaction if everything went well
sessi on. conmi t ()

print 'Data inserted successfully."’

except Exception, err:
# Rol | back the transaction in case of an error
sessi on. rol | back()

# Printing the error message
print 'Data could not be inserted: %' %str(err)

C# Code

/'l Connect to server
var session = MySQLX. Get Sessi on("server =l ocal host; port=33060; user =m ke; passwor d=s3cr3t!;");

/Il Cet the Schema test
var db = session. Get Schema("test");

/Il Create a new collection
var myCol |l = db. CreateCol |l ection("my_collection");

/'l Start a transaction
sessi on. Start Transacti on() ;
try
{

myCol | . Add(new { nane

myCol | . Add(new { nane
myCol | . Add(new { nane

"Jack", age = 15, height = 1.76, weight = 69.4}). Execute();
"Susanne", age = 24, height = 1.65}). Execute();
"M ke", age = 39, height = 1.9, weight = 74.3}). Execute();

/!l Commit the transaction if everything went well
session. Commi t () ;

Consol e. WitelLine("Data inserted successfully.");

}

cat ch(Exception err)

/'l Rol |l back the transaction in case of an error
sessi on. Rol | back();

/1 Printing the error message

Consol e. WitelLine("Data could not be inserted: " + err.Message);
}

}

Java Code

i mport com nysql.cj.api.x.*;
i mport com nysql . cj.x. Mysqgl xSessi onFact ory;

/1 Connect to server
String url = "nysql x://1 ocal host: 33060/t est ?user =nm ke&passwor d=s3cr 3t!"
XSessi on session = new Mysql xSessi onFactory(). get Session(url);
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Schema db = session. get Schema("test");

I/l Create a new collection
Col | ection nyColl = db.createCollection("m_collection");

/] Start a transaction
sessi on. start Transacti on() ;
try {

Li st<String> jsonStrings = Arrays. asLi st (
“{\\"name\\":\\"Jack\\", \\"age\\":15}",
"{\\"name\\":\\"Susanne\\", \\"age\\":24}",
"{\\"name\\":\\"M ke\\", \\"age\\":39}");

myCol | . add(j sonStri ngs);

session.conmit () ;

Systemout.println('Data inserted successfully."');
} catch (Exception err) {

/'l Rol | back the transaction in case of an error

sessi on. rol | back();

/1 Printing the error nmessage
Systemout. println("Data could not be inserted: " + err.getMessage());

}
C++ Code

/] Transaction support not yet inplenmented in Connector/C++

8.1.1 Processing Warnings

Similar to the execution of single statements committing or rolling back a transaction can also trigger
warnings. To be able to process these warnings the replied result object of Sessi on. comm t () ; or
Session. rol | back(); needs to be checked.

This is shown in the following example. The example assumes that the test schema exists and that the
collection my_col | ect i on does not exist.

MySQL Shell JavaScript Code

var mnysqgl x = require(' mysql x'). mysql x;

/'l Connect to server
var mySessi on = nysql x. get Sessi on( {
host: 'local host', port: 33060,
dbUser: 'm ke', dbPassword: 's3cr3t!' } );

/'l Cet the Schema test
var myDb = nySessi on. get Schema('test');

/] Create a new col | ection
var myCol |l = nyDb. createCollection('my_collection');

[/l Start a transaction

nmySessi on. start Transacti on() ;

try

{
nyCol | . add({' nane': 'Jack', 'age': 15, 'height': 1.76, 'weight': 69.4}).execute();
nmyCol | . add({' name' : ' Susanne', 'age': 24, 'height': 1.65}).execute();
nmyCol | . add({' name': 'Mke', 'age': 39, 'height': 1.9, 'weight': 74.3}).execute();

/!l Commit the transaction if everything went well
var reply = nySession.comit();

/1 handl e war ni ngs

if (reply.warningCount){
var warni ngs = reply.getWarni ngs();
for (index in warnings){
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var warni ng = warni ngs[i ndex] ;
print (' Type ['+ warning.Level + '] (Code ' + warning.Code + '): ' + warning. Message + '\n');
}
}

print ('Data inserted successfully."');
catch(err)

/'l Rol |l back the transaction in case of an error
reply = nmySession.roll back();

/1 handl e war ni ngs
if (reply.warningCount) {
var warni ngs = reply.getWarni ngs();
for (index in warnings){
var warni ng = warni ngs[i ndex] ;
print (' Type ['+ warning.Level + '] (Code ' + warning.Code + '): ' + warning. Message + '\n');
}
}

/1 Printing the error nmessage
print ('Data could not be inserted: ' + err.nessage);

}
MySQL Shell Python Code

i mport mysql x

# Connect to server
mySessi on = nysql x. get Sessi on( {
"host': 'local host', 'port': 33060,
"dbUser': 'mke', 'dbPassword': 's3cr3t!' } )

# Cet the Schema test
myDb = nySessi on. get Schema('test')

# Create a new coll ection
myCol | = myDb. createCol | ecti on(' my_col |l ection')

# Start a transaction

nmySessi on. start Transacti on()

try:
myCol | . add({' name': 'Jack', 'age': 15, 'height': 1.76, 'weight': 69.4}).execute()
myCol | . add({' name' : ' Susanne', 'age': 24, 'height': 1.65}).execute()
nmyCol | . add({' name': 'Mke', 'age': 39, 'height': 1.9, 'weight': 74.3}).execute()

# Commit the transaction if everything went well
reply = nmySession. commi t ()

# handl e war ni ngs
if reply.warni ngCount:
for warning in result.getWarnings():
print 'Type [%] (Code %): %\n' % (warni ng. Level , warni ng. Code, warni ng. Message)

print 'Data inserted successfully."’

except Exception, err:
# Rol | back the transaction in case of an error
reply = nmySession. rol |l back()

# handl e war ni ngs
if reply.warni ngCount:
for warning in result.getWarnings():
print 'Type [%] (Code %): %\n' % (warni ng. Level , warni ng. Code, warni ng. Message)

# Printing the error message
print 'Data could not be inserted: %' %str(err)

C# Code
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[/ Connect to server
var session = MySqgl X. Get Sessi on("server =l ocal host ; port =33060; user =ni ke; passwor d=s3cr3t!;");

/Il Cet the Schema test
var db = session. Get Schema("test");

/]l Create a new collection
var myCol |l = db. CreateCol |l ection("my_collection");

/] Start a transaction

session. Start Transacti on() ;

i nt warni ngCount = O;

try

{
var result = nyColl.Add(new { nane = "Jack", age = 15, height = 1.76, weight = 69.4}).Execute();
war ni ngCount += resul t. Wr ni ngs. Count ;
result = nmyColl.Add(new { name = "Susanne", age = 24, height = 1.65}). Execute();
war ni ngCount += resul t.Wr ni ngs. Count ;
result = nmyColl.Add(new { name = "M ke", age = 39, height = 1.9, weight = 74.3}). Execute();
war ni ngCount += resul t.Wr ni ngs. Count ;

/!l Commit the transaction if everything went well
session. Commi t () ;
i f (war ni ngCount > 0)

/1 handl e war ni ngs

}

Consol e. WitelLine("Data inserted successfully.");

}

catch (Exception err)
/'l Rol |l back the transaction in case of an error
sessi on. Rol | back();
i f (war ni ngCount > 0)

/1 handl e war ni ngs

}

/1 Printing the error nmessage

Consol e. WitelLine("Data could not be inserted: " + err.Message);

}
}
Java Code

/! c.f. "standard transaction handling"

C++ Code

/'l Transaction support not yet inplenented i n Connector/C++

By default all warnings are sent from the server to the client. If an operation is known to generate
many warnings and the warnings are of no value to the application then sending the warnings can
be suppressed. This helps to save bandwith. Sessi on. set Fet ch\War ni ngs() controls whether
warnings are discarded at the server or are sent to the client. Sessi on. get Fet ch\War ni ngs() is
used to learn the currently active setting.

MySQL Shell JavaScript Code

var nysqglx = require(' mysql x'). nmysql x;

function process_warni ngs(resul t){
if (result.getWrningCount()){
var warni ngs = result.getWarnings();
for (index in warnings){
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var warni ng = warni ngs[i ndex] ;

print (' Type ['+ warning.Level + '] (Code ' + warning.Code + '): ' + warning. Message + '\n');
}
}
el se{
print ("No warnings were returned.\n");
}

}

/'l Connect to server

var mySessi on = nysql x. get NodeSessi on( {
host: 'local host', port: 33060,
dbUser: 'm ke', dbPassword: 's3cr3t!' } );

/] Disabl es warning generation

mySessi on. set Fet chWar ni ngs(f al se) ;

var result = nySession.sql('drop schema if exists unexisting').execute();
process_war ni ngs(result);

/| Enabl es warni ng generation

mySessi on. set Fet chWar ni ngs(true);

var result = nySession.sql('drop schema if exists unexisting').execute();
process_war ni ngs(result);

MySQL Shell Python Code

i mport nysql x

def process_warnings(result):
if result.getWarningCount():
for warning in result.getWarnings():
print 'Type [%] (Code %): %\n' % (warning. Level, warning. Code, warni ng. Message)
el se:
print “No warnings were returned.\n"

# Connect to server
mySessi on = nysql x. get NodeSessi on( {
"host': 'local host', 'port': 33060,
"dbUser': 'mke', 'dbPassword': 's3cr3t!' } );

# Di sabl es warni ng generation

nmySessi on. set Fet chWar ni ngs( Fal se)

result = nmySession.sqgl ('drop schema if exists unexisting').execute()
process_war ni ngs(result)

# Enabl es war ni ng generation

mySessi on. set Fet chWar ni ngs( Tr ue)

result = nmySession.sqgl ('drop schema if exists unexisting').execute()
process_war ni ngs(result)

Node.js JavaScript Code

C# Code

/] Assunptions: test schenmm exists, my_collection exists

XSessi on nySession = null;
try
{
/'l Connect to server on | ocal host
mySessi on = MySQLX. Get Sessi on("server =l ocal host ; port =33060; user =ni ke; passwor d=s3cr3t!;");

}

catch (Exception err)

{
Consol e. Wi telLi ne("The database session could not be opened: " + err.Message);
t hr ow,

Beta Draft 60 Beta Draft



Error Handling

}

try
{
var myDb = mySessi on. Get Schema("test");

/'l Use the collection "my_collection"
var myCol |l = nyDb. Get Col |l ection("ny_col | ection");

/1 Find a document
var myDoc = nyCol|.Find("nane |ike :parani).Limt(1)
. Bi nd("param', "S%).Execute();

/1 Print docunent
Print Resul t (nyDoc. Fet chOne());
}

catch (Exception err)

{

Consol e. WiteLine("The followi ng error occurred: " + err.Message);

}
finally

{

/'l Close the session in any case
mySessi on. C ose() ;

}
}

Java Code

C++ Code

/] getWarnings() not yet inplenmented in Connector/C++

8.2 Error Handling

When writing scripts for MySQL Shell you can often simply rely on the exception handling done by
MySQL Shell. For all other languages either proper exception handling is required to catch errors or the
traditional error handling pattern needs to be used if the language does not support exceptions.

The default error handling can be changed by creating a custom Sessi onCont ext and passing it to
the nysql x. get Sessi on() function. This enables switching from exceptions to result based error
checking.

The following examples show how to perform proper error handling for the various languages. The
example assumes that the test schema exists and that the collection my_col | ect i on exists.

MySQL Shell JavaScript Code

var nysqgl x = require(' mysql x'). mysql x;

var mySessi on;

try {
/'l Connect to server on | ocal host

mySessi on = nysql x. get Sessi on( {
host: 'local host', port: 33060,
dbUser: 'm ke', dbPassword: 's3cr3t!' } );
}
catch (err) {
print (' The database session could not be opened: ' + err.nessage);

}

try {
var myDb = nySessi on. get Schema('test');

Beta Draft 61 Beta Draft



Error Handling

/1 Use the collection 'my_collection'
var myCol | = nyDb. getCollection('ny_collection');

/1 Find a document
var nmyDoc = nyCol|.find('nane like :param).limt(1)
.bind(' param ,' S% ). execute();

/1 Print docunent
print(myDoc.first());

}
catch (err) {
print(' The following error occurred: ' + err.nmessage);
}
finally {
/'l Close the session in any case
mySessi on. cl ose() ;
}

MySQL Shell Python Code

i mport mysql x

mySessi on

try:
# Connect to server on | ocal host
mySessi on = nysql x. get Sessi on( {
"host': 'local host', 'port': 33060,
"dbUser': 'mke', 'dbPassword': 's3cr3t!' } )

except Exception, err:
print 'The database session could not be opened: %' %str(err)

try:
myDb = nySessi on. get Schema('test')

# Use the collection 'nmy_collection'
myCol I = myDb. get Col | ection(' ny_col |l ection')

# Find a docunent
myDoc = nyCol | . find('nane like :param).limt(1).bind(' param ' S%).execute()

# Print document

print myDoc. first()
except Exception, err:

print 'The following error occurred: %' %str(err)
finally:

# Close the session in any case

nmySessi on. cl ose()

Node.js JavaScript Code

var nysqgl x = require(' mysql x'). nmysql x;

/1 Connect to server on | ocal host
nmysql x. get Sessi on( {
host: 'local host', port: 33060,
dbUser: 'mke', dbPassword: 's3cr3t!’
}).then(function (mySession) {
/1 This can't throw an error as we check existence at a |ater operation only
var nmyDb = nySessi on. get Schema('test');

/'l Use the collection 'my_collection'
/1 This can't throw an error as we check existence at a |ater operation only
var myCol | = nyDb. getColl ection('ny_collection');

/1 Find a document

myCol | . find('name |ike :param).limt(1)

.bind(' param ,' S% ). execute(function (row) {
consol e. | og(row);
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}).catch(function (err) {
print(' The following error occurred: ' + err.nmessage);

1)

sessi on. cl ose();

}).catch (err) {

consol e. | og(' The dat abase session coul d not be opened: ' + err.nmessage);

1)

C# Code

Java Code

import comnysql.cj.api.x.*;
i mport com nysql.cj.x. Mysgl xSessi onFact ory;

XSessi on nySessi on;

try {

[/l Connect to server on | ocal host

String url = "nmysql x://1 ocal host: 33060/ t est 2user =m ke&passwor d=s3cr 3t!"

nySessi on = new Mysql xSessi onFactory(). get Session(url);

catch (Exception err) {

Systemerr.println("The database session could not be opened: " + err.getMessage());

try {

}

Schema nmyDb = nySessi on. get Schema("test");

/'l Use the collection 'my_collection'
Col | ection nyColl = nyDb. getCollection("my_collection");

/1 Find a docunent
DocResult myDoc = nyCol|l.find("nane like :paranf').limt (1)
. bi nd("parant', "S%).execute();

/] Print docunent

System out . printl n(myDoc. fetchOne());

catch (Mysqgl xError err) { // special exception class for server errors
Systemerr.println("The following error occurred: " + err.getMessage());
finally {

// Close the session in any case

nmySessi on. cl ose() ;

C++ Code

#i ncl ude <nysql x. h>

try

{

/'l Connect to server on | ocal host
XSessi on session(33060, "m ke", "s3cr3t!");

try
{

Schema db = session. get Schema("test");

/1 Use the collection 'my_collection'
Col | ection nyColl = db.getCollection("mnmy_collection");

/1 Find a document
auto nmyDoc = nyCol | .find("nane like :paranf).limt(1)
. bi nd("param', "S%).execute();

/1 Print docunent
cout << nyDoc.fetchOne() << endl;
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This section explains how to work with the results of processing.

9.1 Result Set Classes

All database operations return a result. The type of result returned depends on the operation which was
executed. The different types of results returned are outlined in the following table.

Result Returned By Provides

Class

Result |add().execute(), af f ect edRows, | ast | nsert | d, warnings
i nsert().execute(),..

Sqgl Resul tsessi on. sql () af f ect edRows, | ast | nsert | d, warnings,

fetched data sets
DocResul fif i nd() . execut e() fetched data set
RowResul tsel ect . execut e() fetched data set

The following class diagram gives a basic overview of the result handling.
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Figure 9.1 Results - Class Diagram

[1 means "list of", This can be any appropriate list type in the target language (Array, Collection, ...

@ Result

@ getlastinsertid(): int

Data change information
@ getaffecteditermsCountl): int

® getlastDocumentld(): UUID_String

||| |[

U
@ BaseResult

Diagnostics
@ getWarningsCount(): int
@ getWarnings(): Warning[]

i)

© DocResult

Document access
@ fetchOnel): DbDoc
o fetchalli): DbDoc[]

9.2 Working with Document IDs

© RowResult

Row access
o fetchOnel): Row
o fetchallll: Row[]
Column access
@ getColumnCountl): int
o getColumns(): Column]
@ getColumniames(): String[]

A

|

@ SqlResult

o getAffectedRowsCount(): int
@ getlLastinsertld(): int
@ hasData(): boolean
Multiple Data Sets
@ nextResultt(): boolean

Every document has a unique identifier called the document ID, which can be thought of as the
equivalent of a tables' primary key. The document ID value can be manually assigned when adding

a document. If no value is assigned, a document ID is generated and assigned to the document
automatically. Without knowledge of the generated IDs you cannot reliably fetch and update any of the
previously inserted documents. The following methods enable you to access the document ID value
from the return value of col | ecti on. add():

e get Docunent | d()

» get Docurnent | ds()

Note the difference in the plural. get Docunent | d() is used to get the unique identifier value when a
single document is added. For example assuming that a test schema is assigned to the variable db and
the collection my_collection exists:

/Il Get the collection

var nyCol| = db.getCollection('ny_collection');

/1 Insert a docunent

var res = nyCol | .add({ nane:

/1 Print the docunent
print (' Docunent |d:"',

get Docunent | ds() returns a list of all document IDs for documents added. For example:

'Jack', age: 15, height:

I D assigned to the docunent
res. get Docunent 1 d());

1.76 }).execute();

var res = collection.add({ _id: 1, nanme: 'Jack'}).add({ _id: 223, nane: 'Jini}).execute();
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ids = res.getDocunentlds());
ids.forEach(function(id) { print(id); });

[/l prints 1
/] prints 223

These two methods are necessary because X DevAPI supports chaining of col | ecti on. add() and
tabl e.insert() callsas one command. For example:

col |l .add({nanme: 'Jack'}).add({age: 13}).execute();

When the above code is run two documents are added to the collection, which creates two document
IDs implicitly. You can not execute get Docunent | D() in this case, because multiple document IDs
are returned. To access all the resulting document IDs from a chain of calls, use get Docunent | ds() .
To get the document ID of the most recently added document, use get Docunent | d() .

To retrieve the document IDs of certain documents that have been added, use get Docunent | ds()
and address the specific document IDs. For example:

coll.add({nanme: 'Jack'}).add({age: 13}).execute();
ids = res.getDocunentlds());

/1 [0] - first, [1] - second and | ast,
print(ids[1]);

9.3 Working with AUTO- | NCREMENT Values

A common MySQL task is to use AUTO | NCREMENT columns, for example generating primary

key values. This section explains how to retrieve AUTO | NCREMENT values when adding rows
using X DevAPI. For more background information, see Using AUTO _INCREMENT. X DevAPI
provides the following methods to return AUTO | NCREMENT column values from the return value of
table.insert():

e get Fi rst Aut ol ncr enent Val ue()
e get Aut ol ncrenent Val ues()

In the following examples it is assumed that the table contains a column for which the

AUTO | NCREMENT attribute is set. Furthermore it is assumed that all insertions succeed. The

get Fi r st Aut ol ncr enent Val ue() function is used when adding rows individually, or in other words
when not chaining t abl e. i nsert () calls. For example:

res = tab.insert(['nane']).values(' Sakila'}.execute();
print(res.getFirstAutol ncrenent Val ue());

When you chain multiple t abl e. i nsert () calls, there are potentially multiple AUTO | NCREVENT
values returned. The get Aut ol ncr enent Val ues() function returns a list of all AUTO | NCREVENT
values generated when inserting multiple rows:

res = tab.insert(['nanme']).values(' Sakila').values('Qto').execute();
print (res. get Aut ol ncrenent Val ues());

/] prints a list of values for 'Sakila' and 'Gto'

Note that AUTO | NCREMENT columns may be used for generating primary key or i d values but are not
limited to them.

9.4 Working with Data Sets

Operations that fetch data items return a data set as opposed to operations that modify data
and return a result set. Data items can be read from the database using Col | ecti on. fi nd(),
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Tabl e. sel ect () and NodeSessi on. sql () . All three methods return data sets which encapsulate
data items. Col | ecti on. fi nd() returns a data set with documents and Tabl e. sel ect ()
respectively NodeSessi on. sql () return a data set with rows.

All data sets implement a unified way of iterating their data items. The unified syntax supports fetching

items one by one using f et chOne(') or retrieving a list of all items usning f et chAl | (). fetchOne()
and f et chAl' | () follow forward-only iteration semantics. Connectors implementing the X DevAPI can

offer more advanced iteration patterns on top to match common native language patterns. Consult your
language's Connector reference for more details, see Additional Documentation.

The following example shows how to access the documents returned by a Col | ecti on. fi nd()
operation by using f et chOne() to loop over all documents.

The first call to f et chOne() returns the first document found. All subsequent calls increment the
internal data item iterator cursor by one position and return the item found making the second call
tof et chOne() return the second document found, if any. When the last data item has been read
and f et chOne() is called again a NULL value is returned. This ensures that the basic while loop
shown works with all languages which implement the X DevAPI if the language supports such an

implementation.

When using f et chOne() itis not possible to reset the internal data item cursor to the first data item to
start reading the data items again. An data item - here a Document - that has been fetched once using
f et chOne() can be discarded by the Connector. The data item's life time is decoupled from the data
set. From a Connector perspective items are consumed by the caller as they are fetched. This example
assumes that the test schema exists.

MySQL Shell JavaScript Code

var myCol |l = db.getCollection('m_collection');
var res = myCol |l .find(' nane |ike :nane').bind('nanme',’'S%).
execute();
var doc;
while (doc = res.fetchOne()) {
print (doc);

}
MySQL Shell Python Code

myCol | = db. getCol | ection(' my_collection')
res = nyCol|.find('name |ike :name').bind(' name',"' S% ). execut e()

doc = res.fetchOne()
whi | e doc:
print doc
doc = res.fetchOne()

C# Code

var myCol |l = db. GetCol |l ection("my_collection");

var res = nyCol |l .Find("nanme |ike :nanme").Bi nd("nanme", "S%)
. Execut e();

DbDoc doc;

while ((doc = res. FetchOne()) != null)

{
Consol e. Wit eLi ne(doc);

}

Java Code
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Col | ection nyColl = db.getCollection("my_collection");

DocResult res = nyCol|l.find("name |ike :nanme").bind("nanme", "S%)
.execute();

DbDoc doc;

while ((doc = res.fetchOne()) != null) {
System out . printl n(doc);
}

C++ Code

Col | ection nyCol |l = db.getCollection("ny_collection");

DocResult res = nyCol|.find("nane |ike :nane").bind("nane", "S%).execute();
DbDoc doc;
while ((doc = res.fetchOne()))

{

cout <<*doc <<endl;

}

When using Node.js results are returned to a callback function, which is passed to execut e() inan
asychronous manner whenever results from the server arrive.

Node.js JavaScript Code

nmyCol | . find('name |ike :nanme').bind('S%).execute(function (doc) {
consol e. | og(doc) ;

1)

The following example shows how to directly access the rows returned by a Tabl e. sel ect ()
operation.

The basic code pattern for result iteration is the same. The difference between the following and the
previous example is in the data item handling. Here, f et chOne() returns Rows. The exact syntax to
access the column values of a Row language dependent. Implementations seek to provide a language
native access pattern. The example assumes that the test schema exists and that the employee table
exists in myTable.

MySQL Shell JavaScript Code

var myRows = nyTabl e. sel ect([' nane', 'age']).
where(' nane |ike :nane').bind('nane',' S%).
execute();

var row,

while (row = nyRows. fetchOne()) {
/'l Accessing the fields by array
print('Name: ' + row'nane'] + '\n');

/1 Accessing the fields by dynami c attribute

print(' Age: ' + row age + '\n');

}
MySQL Shell Python Code

myRows = nyTabl e. sel ect([' name', 'age']).where(' nane |ike :name').bind('name',' S% ). execute()

row = nmyRows. f et chOne()

whi l e row
# Accessing the fields by array
print 'Name: %\n' % rowf 0]

# Accessing the fields by dynam c attribute

Beta Draft 69 Beta Draft



Fetching All Data Items at Once

print ' Age: %\n' %row age

row = nmyRows. f et chOne()

Node.js JavaScript Code

var myRows = nyTabl e. sel ect([' nane', 'age']).
where(' nanme |i ke :nane').bind(' nane',' S%).
execute(function (row) {

Il Accessing the fields by array
consol e.l og(' Nane: ' + row ' nane']);

Il Accessing the fields by dynamc attribute
consol e. |l og(' Age: ' + row. age);

1)

C# Code

var myRows = nyTabl e. Sel ect ("nane", "age")

. Where("nane |ike :name").Bi nd("name", "S%)
. Execut e();

Row r ow,

while ((row = nyRows. FetchOne()) != null)

{
/'l Accessing the fields by array

Consol e. WitelLine("Name: " + row0]);

Il Accessing the fields by nanme
Consol e. WitelLine("Age: " + row "age"]);
}

Java Code

RowResul t myRows = nyTabl e. sel ect ("nane, age")
.where("nanme |ike :name"). bind("name", "S%)
.execute();

Row r ow,
while ((row = nyRows. fetchOne()) != null) {
/'l Accessing the fields
Systemout.println(" Age: " + row getint("age") + "\n");

}

C++ Code

RowResult myRows = nyTabl e. sel ect ("nane", "age")
.where("nane |ike :nane")
. bi nd("nanme", "S%)

.execute();
Row r ow;
while ((row = nyRows. fetchOne()))
{
cout <<"Nane: " << rowf "nane"] <<endl;

/'l note: dynamic attributes not possible in C++
Fi el d age("age");
cout <<"Age: " << row age] <<endl;

9.5 Fetching All Data Items at Once

Data sets feature two iteration patterns available with all Connectors. The first pattern using
f et chOne() enables applications to consume data items one by one. The second pattern using
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fetchAl | () passes all data items of a data set as a list to the application. Drivers use appropriate
data types of their programming language for the list. Because different data types are used, the
language's native constructs are supported to access the list elements. Consult your language's
Connector reference for more details, see Additional Documentation. The example assumes that the
test schema exists and that the employee table exists in myTable

MySQL Shell JavaScript Code

var nmyResult = nyTabl e.select(['nane', 'age']).
where(' name |ike :nane').bind(' nane',' S%).
execute();

var myRows = nyResult.fetchAll();

for (index in nyRows){
print (myRows[index].nane + " is " + nyRows[index].age + " years old.");

}
MySQL Shell Python Code

nyResult = nyTabl e.select(['name', 'age']) \
.where('nane like :nane').bind('nane’','S%) \
.execut e()

myRows = nyResult.fetchAll ()

for row in nyRows:
print "% is % years old." % (row. nane, row. age)

C# Code

var myRows = nyTabl e. Sel ect ("nane", "age")
. Where("nane |ike :name").Bi nd("name", "S%)
. Execut e();

var rows = myRows. FetchAl |l ();

Java Code

RowResul t nyRows = nyTabl e. sel ect ("nane, age")
.where("nane |ike :nane").bind("nane", "S%)
. execute();

Li st <Row> rows = nyRows. fetchAll ();
for (Row row : rows) {
/'l Accessing the fields
Systemout.println(" Age: " + row getlnt("age") + "\n");

}

C++ Code

/1 The fetchAll () method is not yet inplenmented i n Connector/C++

When mixing f et chOne() and f et chAl | () to read from one data set keep in mind that every call
tofetchOne() orfetchAll () consumes the data items returned. Items consumed cannot be
requested again. If, for example, an application calls f et chOne() to fetch the first data item of a data
set, then a subsequent call to f et chAl | () returns the second to last data item. The first item is not
part of the list of data items returned by f et chAl | () . Similarly, when calling f et chAl | () again for a
data set after calling it previously, the second call returns an empty collection.

The use of f et chAl' | () forces a Connector to build a list of all items in memory before the list as a
whole can be passed to the application. The life time of the list is independent from the life of the data
set that has produced it.
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Asynchronous query executions return control to caller once a query has been issued and prior to
receiving any reply from the server. Calling f et chAl | () to read the data items produced by an
asynchronous query execution may block the caller. f et chAl | () cannot return control to the caller
before reading results from the server is finished.

9.6 Working with SQL Result Sets

When executing an SQL operation on a NodeSession with NodeSessi on. sqgl () an SqglResult is
returned.

Result iteration is identical to working with results from CRUD operations. The example assumes that
the users table exists.

MySQL Shell JavaScript Code

var res = nodeSession. sql (' SELECT nane, age FROM users').execute();

var row,

while (row = res.fetchOne()) {
print('Name: ' + row'nane'] + '\n');
print(' Age: ' + row age + '\n');

}

MySQL Shell Python Code

res = nodeSession. sqgl (' SELECT nanme, age FROM users'). execute()
row = res. fetchOne()
whil e row

print 'Name: %\n' % rowf 0]

print ' Age: %\n' %row age
row = res. fetchOne()

Node.js JavaScript Code

var res = nodeSession. sql (' SELECT nane, age FROM users').execute(function (row) {

consol e.l og(' Name: ' + row ' nane']);
consol e. |l og(' Age: ' + row. age);

b

C# Code

var res = nodeSession. SQ.("SELECT nane, age FROM users").Execute();

while (res. Next())

{
Consol e. WiteLine("Name: " + res.Current["nane"]);
Consol e. WiteLine("Age: " + res.Current["age"]);

}

Java Code

Sgl Result res = nodeSessi on. sql (" SELECT nanme, age FROM users").execute();

Row r ow,

while ((row = res.fetchOne()) != null) {
Systemout. println(" Nane: " + row. getString("nane") + "\n");
Systemout.println(" Age: " + row getint("age") + "\n");

}

C++ Code
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RowResult res = nodeSessi on. sql (" SELECT nane, age FROM users").execute();

Row r ow;
while ((row = res.fetchOne())) {
cout << "Name: " << rowf"nane"] << endl;
cout << " Age: " << rowf "age"] << endl;
}

SqlResult differs from results returned by CRUD operations in the way how result sets and data sets
are represented. A SqglResult combines a result set produced by, for example, INSERT, and a data
set, produced by, for example, SELECT in one. Unlike with CRUD operations there is no distinction
between the two types. A SqlResult exports methods for data access and to retrieve the last inserted id
or number of affected rows.

Use the hasDat a() method to learn whether a SqlResult is a data set or a result. The method is
useful when code is to be written that has no knowledge about the origin of a SqlResult. This can be
the case when writing a generic application function to print query results or when processing stored
procedure results. If hasDat a() returns true, then the SqlResult origins from a SELECT or similar
command that can return rows.

A return value of true does not indicate whether the data set contains any rows. The data set may be
empty. Itis empty if f et chOne() returns NULL or f et chAl | () returns an empty list. The example
assumes that the procedure nmy_pr oc exists.

MySQL Shell JavaScript Code

var res = nodeSession.sql (' CALL ny_proc()').execute();
if (res.hasData()){

var row = res.fetchOne();

if (row{
print('List of row available for fetching.');
do {
print(row;
} while (row = res.fetchOne());
}
el sef
print('Enpty |ist of rows.');
}
}
el se {
print('No rowresult.");
}

MySQL Shell Python Code

res = nodeSession.sql (' CALL my_proc()').execute()
if res.hasbData():

row = res. fetchOne()

if row
print 'List of row available for fetching.'
whil e row
print row
row = res. fetchOne()
el se:
print 'Enpty list of rows.'
el se:
print "No row result.'
C# Code
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var res = nodeSession. SQL("CALL ny_proc()"). Execute();

if (res. HasDat a)

{
var row = res. FetchOne();
if (row!= null)
{
Consol e. WiteLine("List of row available for fetching.");
do
Print Resul t (row);
} while ((row = res. FetchOne()) != null);
el se
{
Consol e. WiteLine("Enpty list of rows.");
}
}
el se
{
Consol e. WiteLine("No row result.");
}
Java Code

Sgl Result res = nodeSession. sql ("CALL ny_proc()").execute();
if (res.hasbData()){

Row row = res. fetchOne();

if (row!= null){
print("List of row available for fetching.");
do {
System out . println(row);
} while ((row = res.fetchOne()) != null);
el se{
Systemout.println("Enmpty list of rows.");
}
}
el se {
Systemout.println("No row result.");
}
C++ Code

Sgl Result res = nodeSession. sql ("CALL ny_proc()").execute();

if (res.hasData())

{
Row row = res. fetchOne();
if (row
{
cout << "List of row available for fetching." << endl;
do {
cout << "next row "“;
for (unsigned i=0 ; i < row. col Count(); ++i)
cout << rowfi] << ", ";
cout << endl;
} while ((row = res.fetchOne()));
el se
{
cout << "Enpty list of rows." << endl;
}
}
el se
{

cout << "No row result." << endl;
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}

Itis an error to call either f et chOne() orfetchAll () when hasResul t () indicates that a

SqlResult is not a data set.

MySQL Shell JavaScript Code

function print_result(res) {
if (res.hasData()) {
/| SELECT
var colums = res. get Col unmms();
var record = res. fetchOne();

whil e (record){
for (index in colums){

}

/Il Get the next record
record = res.fetchOne();

print (colums[index].getCol umNane() + “: " + record[index] + "

}

} else {
/1 | NSERT, UPDATE, DELETE,
print (' Rows affected: ' + res.getAffectedRowCount());
}
}

print_result(nodeSession. sql (' DELETE FROM users WHERE age > 40').execute());
print_result(nodeSession. sql (' SELECT * FROM users WHERE age = 40').execute());

MySQL Shell Python Code

def print_result(res):
if res.hasData():
# SELECT
col ums = res. get Col utms()
record = res.fetchOne()

whi | e record:
index = 0

for columm in col ums:

print "%: % \n" % (col um. get Col utmNane(), record[index])

index = index + 1

# CGet the next record
record = res.fetchOne()

el se:
#1 NSERT, UPDATE, DELETE, ...
print 'Rows affected: %' %res. get Affect edRowCount ()

print_result(nodeSession. sql (' DELETE FROM users WHERE age > 40').execute())
print_result(nodeSession. sql (' SELECT * FROM users WHERE age = 40').execute())

C# Code

private void print_result(Sgl Result res)

{
if (res. HasDat a)

/'l SELECT
}

el se

/1 | NSERT, UPDATE, DELETE,
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Consol e. WiteLine("Rows affected: " + res.RecordsAffected);
}
}

print_result(nodeSessi on. SQL("DELETE FROM users WHERE age > 40"). Execute());
print_result(nodeSessi on. SQL("SELECT COUNT(*) AS ol di es FROM users WHERE age = 40"). Execute());

Java Code

private void print_result(Sgl Result res) {
if (res.hasbData()) {
/| SELECT
} else {
/1 | NSERT, UPDATE, DELETE,
Systemout. println("Rows affected: " + res.getAffectedRowsCount());
}
}

print_result(nodeSession. sql ("DELETE FROM users WHERE age > 40").execute());
print_result(nodeSession. sgl ("SELECT COUNT(*) AS ol di es FROM users WHERE age = 40").execute());

C++ Code

void print_resul t(Sql Result && res)
{

/'l Note: We need to store the result sonewhere to be able to process it.
Sql Result res(std::nove(_res));
if (res.hasData())

/| SELECT
std::list<Col um> colums = res. get Col ums();
Row record = res. fetchOne();

whil e (record)
{

for (unsigned i ndex=0; index < colums.size(); ++i nded)

{
cout << col ums[i ndex] . get Col umName() << "
<< record[index] << endl;
}

/'l Get the next record
record = res.fetchOne();

}
}

el se

/1 | NSERT, UPDATE, DELETE, ...
/1 Note: getAffectedRowCount() not yet inplenented in Connector/Ct+.
cout << "No rows in the result" << endl;

}

}

print_result(nodeSession. sql ("DELETE FROM users WHERE age > 40"). execute());
print_result(nodeSession. sql ("SELECT * FROM users WHERE age = 40").execute());

Calling a stored procedure might result in having to deal with multiple result sets as part of a single
execution. As a result for the query execution a SglResult object is returned, which encapsulates the
first result set. After processing the result set you can call next Resul t () to move forward to the next
result, if any. Once you advanced to the next result set, it replaces the previously loaded result which
then becomes unavailable.

MySQL Shell JavaScript Code
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function print_result(res) {
if (res.hasbData()) {
/| SELECT
var columms = res. get Col ums();
var record = res.fetchOne()

whi l e (record){
for (index in colums){
print (colums[index].get Col umNanme() + ": " + record[index] + "\n")

}

/] Get the next record
record = res.fetchOne()

}

} else {
/1 | NSERT, UPDATE, DELETE
print('Rows affected: ' + res.getAffectedRowCount())

var res = nodeSession.sql (" CALL ny_proc()"').execute()

/1l Prints each returned result

var nore = true

whi l e (nore){
print_result(res);

nmore = res. next Dat aSet ()

}
MySQL Shell Python Code

def print_result(res):
if res.hasbData():
# SELECT
colums = res. get Col ums()
record = res.fetchOne()

whil e record
index = 0

for columm in col ums
print "%: % \n" % (col um. get Col umNane(), record[index])
index = index + 1

# Get the next record
record = res.fetchOne()

el se
#| NSERT, UPDATE, DELETE
print 'Rows affected: %' % res. get Af fect edRowCount ()
res = nodeSession.sqgl (' CALL my_proc()"').execute()
# Prints each returned result
nmore = True
whi | e nore
print_result(res)

nmore = res. next Dat aSet ()

C# Code

var res = nodeSession. SQL("CALL ny_proc()"). Execute()

if (res. HasDat a)

{
do
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{

Consol e. WiteLine("New resul tset");
while (res. Next())
{

Consol e. WitelLine(res.Current);

}
} while (res.NextResult());

}

Java Code

Sgl Result res = nodeSessi on. executeSql ("CALL nmy_proc()");

C++ Code

/! Handling of multiple result sets not yet inplenmented i n Connector/C++

When using Node.js individual rows are returned to a callback, which has to be provided to the
execut e() method. To identify individual result sets you can provide a second callback, which will be
called for meta data which marks the beginning of a result set.

Node.js JavaScript Code

var resultcount = O;
var res = nodeSession.sql (' CALL ny_proc()"').execute(function (
function (row) {
consol e.log("Row. ", row);
}, function (neta) {
resul t count ++;
cosol e. | og("Begin of result set nunber ", resultcount);
}
)

The number of result sets is not know immediately after the query execution. Query results may be
streamed to the client or buffered at the client. In the streaming or partial buffering mode a client cannot
tell whether a query will emit more than one result set.

9.7 Working with Metadata

Results contain metadata related to the origin and types of results from relational queries. This
metadata can be used by applications that need to deal with dynamic query results or format results for
transformation or display. Result metadata is accessible via instances of Col urm. An array of columns
can be obtained from any RowResult using the get Col unms() method.

For example, the following metadata is returned in response to the query SELECT 1+1 AS a, b
FROM nydb. sone_table with_b AS b_table.

Col umm[ 0] . dat abaseNane = NULL

Col um[ 0] . t abl eName = NULL

Col um([ 0] . t abl eLabel NULL

Col umm[ 0] . col utmNane NULL

Col um[ 0] . col unmmLabel = "a"

Col um[ 0] . type = BI G NT

Col um[ 0] .l ength = 3

Col um[ 0] .fractionalDigits = O

Col umm[ 0] . nunber Si gned = TRUE

Col um([ 0] . col | ati onNane = "bi nary"
Col um([ 0] . char act er Set Nane = "bi nary"
Col um([ 0] . padded = FALSE

Col umm[ 1] . dat abaseNane = "nydb"
Col um([ 1] . t abl eNane = "sone_t abl e_wi t h_b"
Col um([ 1] . t abl eLabel = "b_t abl e"
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Col umm[ 1] .
Col umm[ 1] .

Col umm[ 1]

Col umm[ 1]

Col umm[ 1]

col umNanme = "b"
col umLabel = "b"

.type = STRI NG
Col umm[ 1] .
Col umm[ 1] .

length = 20 (e.qg.)
fractionalDigits = 0

. nunber Si gned = TRUE
Col umm[ 1] .
Col umm[ 1] .

col I ati onName = "utf8nb4_general _ci"
char act er Set Nane = "ut f 8mb4"

. padded = FALSE

9.8 Support for Language Native Iterators

All implementations of the DevAPI feature the methods shown in the UML diagram at the beginning

of this chapter. All implementations allow result set iteration using f et chOne(), fetchAl | () and
next Resul t (). In addition to the unified API drivers should implement language native iteration
patterns. This applies to any type of data set (DocResult, RowResult, SqlResult) and to the list of items
returned by f et chAl' | (). You can choose whether you want your X DevAPI based application code
to offer the same look and feel in all programming languages used or opt for the natural style of a
programming language.
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This section explains how to build expressions using X DevAPI.

When working with MySQL expressions used in CRUD, statements can be specified in two ways. The
first is to use strings to formulate the expressions which should be familiar if you have developed code
with SQL before. The other method is to use Expression Builder functionality.

10.1 Expression Strings

Defining string expressions is straight forward as these are easy to read and write. The disadvantage
is that they need to be parsed before they can be transfered to the MySQL Server. In addition, type
checking can only be done at runtime.

MySQL Shell JavaScript Code

/] Using a string expression to get all docunents that
/! have the nane field starting with 'S
var myDocs = nyColl.find('nane |like :nane').bind(' nane', 'S%).execute();

All implementations can use the syntax illustrated above.

10.1.1 Boolean Expression Strings

Boolean expression strings can be used when filtering collections or tables using operations, such as
find() andrenmove() . The expression is evaluated once for each document or row.

The following example of a boolean expression string uses f i nd() to search for all documents with a
“red” color attribute from the collection “apples”:

apples.find('color = "red"'). execute()

Similarly, to delete all red apples:

appl es. renove(' color = "red"'). execute()

10.1.2 Value Expression Strings

Value expression strings are used to compute a value which can then be assigned to a given field
or column. This is necessary for both nodi f y() and updat e( ), as well as computing values in
documents at insertion time.

An example use of a value expression string would be to increment a counter. The expr () function is
used to wrap strings where they would otherwise be interpreted literally. For example, to increment a
counter:

/1 the expression is evaluated on the server
collection.nodify().set("counter”, expr("counter + 1")).execute()
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If you do not wrap the string with expr (), it would be assigning the literal string "counter + 1" to the
“"counter" member:

/'l equivalent to directly assigning a string: counter = "counter + 1"
collection.nmodi fy().set("counter", "counter + 1").execute()
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Table of Contents

11.1 Session ODbJects and FUNCLONS ...........iiiiiiiieiii et e eeaees 83
11.2 Schema ODjJects and FUNCHONS ...........iiiiiiiieiiii ettt e e eneas 85
11.3 Collection CRUD FUNCHONS ......uuuiiiiitieeieiti ettt ettt et e e e e e e e e eeaens 87
11.4 Collection Index Management FUNCLIONS .........c.uuuiiiiriiiii et eeees 88
11.5 Table CRUD FUNCLONS ......ciiitiiiiii ettt e et e et e et e e e es 88
11.6 RESUIL FUNCHIONS .....tiiiiiii ettt et et e et e e et e e e e b e e e e s 20
11.7 Other EBNF DefiNItIONS ... .coiitiiiiiiiii et 92

This chapter provides a visual reference guide to the objects and functions available in the X DevAPI.
For more information on the specific objects and functions available in the language you are using
which implements the X DevAPI, see the Additional Documentation.

11.1 Session Objects and Functions

XSession

Figure 11.1 XSession

DD—( .getSchema( )— StringLiteral

20
%| .getSchemas() i
H(.setFetl:hWarnings()— Bool —@

H( .getFetchWarnings():}
h(.createSchema()— StringLiteral —@
H(.drnpSl:hema()— StringLiteral —@

H(.drinahle()— StringLiteral —O— StringLiteral
;(.drnpl:nllel:tiun()— StringLiteral —O— StringLiteral

.getDefauItSchema()‘]‘

J

4
A

©

.startTransaction() !

J

L L

.commit( )

.rollback( )

ail

.close()
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NodeSession

NodeSession

Figure 11.2 NodeSession

»—(.getSchema()— StringLiteral —@

;| getSchemas( ) :
{.setFetchWarnings(} Bool —@

{ .getFetchWarnings() :}

{ .getDefaultSchemaf )}

{.setCurrentSchema(} StringLiteral —@
H(.getCurrentSchema():}
H(.createSchema()— StringLiteral —@
H(.drnpSl:hema()— StringLiteral —@

h(.drinahle(]— StringLiteral —O— StringLiteral
{.dl‘ﬂpCD"BC‘tiDn()— StringLiteral —O— StringLiteral

.startTransactiun()\"

J

@

L

.commit( )

.rollback( )

.close()

uis

“~— SglExecute

SqglExecute

Figure 11.3 SqlExecute

SQLPlaceholdervalues H .bind{ )—]

»—(.sql()—' SqlStatementStr )
H‘ .execute(JI

SQLPlaceholderValues

] o}
UnbufferedOptions

Figure 11.4 SQLPlaceholderValues

SCOLFlaceholderMarme —O— SQlLLiteral
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SQLPlaceholderName

SQLPlaceholderName

Figure 11.5 SQLPlaceholderName

SQLLiteral

Figure 11.6 SQL Literal

StringLiteral

Mumber

Document

11.2 Schema Objects and Functions

Schema

Figure 11.7 Schema

getMame( )
H' .getsession() i
h(.gettnllectiun()— StringLiteral —@—

H(.getTahle()— StringLiteral
;( getCollectionAsTable( )— StringLiteral

H( .createCollection{ )— StringLiteral
H( .getCollectionMames( )}
;( .getTahIeNames()}

h( .getViewNames()}

.getCollections( )

©

?

.getTables()

.getviews()

i}
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Collection

Collection

Figure 11.8 Collection

.count( )

— CollectionFindFunction p——

[

CollectionModifyFunction f—1

[

CollectionaddFunction f——

[

CollectionRemoveFunction

[

CollectionCreatelndex p——

— CollectionDropIndes

Table

Figure 11.9 Table

.count()

y

— TahleSelectFunction p—

— TableUpdateFunction §—

— TablelnsertFunction }—]

“~— TahbleCeleteFunction p—'

Beta Draft 86 Beta Draft



Collection CRUD Functions

11.3 Collection CRUD Functions

CollectionFindFunction

Figure 11.10 CollectionFindFunction

.find(J : )] ||
*—| SearchConditionStr I—’ 1—(.fields(]—' ProjectedDocurnentExprotr I—@-J,
1—( .groupBy{ )—l SearchExprStrList I—@J 1—(.ha\.'ing( H SearchConditionStr I—@J
1—(.sm’t()—' SortExprstrlist I—@J 1—(.Iimit( )—| NumberofRows I—@ I
1—(.l:lffset()—' HumberCOfRows I_@J

‘lL( .hind()—' Placeholdervalues I—@ ] 12
/

CollectionModifyFunction

Figure 11.11 CollectionModifyFunction

.modify( | ) } [ (.set( CollectionField ExprOrLiteral
J ] [ JJ \
SearchConditionStr

H(.unset()—' CollectionFields I—@
H(.arraylnsert()—' CollectionField . ExprOrLiteral o

;(.arraynppend()—' CollectionField I—O—' ExprorLiteral I—@-/
H(.arrayDelete(H CollectionField I—@

Placeholdervalues H .bind( )j

{: dimit )—| MumberOfRows ) 1

CollectionAddFunction

Figure 11.12 CollectionAddFunction

»L( .add{

)

)
<

DocurmentOrISoOM

Document2r]S0n
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CollectionRemoveFunction

Figure 11.13 CollectionRemoveFunction

bb—‘ remove( j : ) "'
1—| SearchConditionStr L(.sm’t()—' SortExprstrlist )

{.Iimit( )—| MNurmberOfRows

(—I Placeholdervalues

.hind()j

)

11.4 Collection Index Management Functions

CollectionCreatelndex

Figure 11.14 CollectionCreatelndex

»—( .createlndex( StringLiteral @-
1—( , mysqglx.IndexUnique )-I

T
r Y

L( field( DocumentPath , IndexColumnType , IsRequiredFlag

CollectionDroplIndex

Figure 11.15 CollectionDropIndex

»—(.druplndex()— StringLiteral —@ 1 o

11.5 Table CRUD Functions

TableSelectFunction

N

Tabl e. sel ect () and col | ecti on. find() use different methods for sorting results.

Tabl e. sel ect () follows the SQL language naming and calls the sort method or der By () .
Col I ection. find() does not. Use the method sort () to sort the results returned by

Col I ection. find().Proximity with the SQL standard is considered more important than API

uniformity here.
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TablelnsertFunction

Figure 11.16 TableSelectFunction

»—(.select()—' ProjectedSearchExprstriist I—@
1—(.l\-«ﬂhere()—' SearchConditionstr I—(E)-J

1—(.gruuva,r()—' SearchExprstrlist I—@J 1—(.ha\fing()—' SearchConditionstr I—@J
1—(.urderBw()—' SortExprotrlist I—@J 1—(.Iimit()—' MurnberOfRows I—@ J
1—(.offset()—' MumberCOfRows I—@J

---‘l—L(.hind()—' Placeholdervalues I—@ ]
/

TablelnsertFunction

Figure 11.17 TablelnsertFunction

bb—(m @L(.l.ralues(]— ExprOrLiterals —@ ]
U

TableUpdateFunction

Figure 11.18 TableUpdateFunction

»—( .update{ ))L( set( TableField ' ExpriorLiteral ) where( SearchConditionstr )]

1—(.urderlﬂf( SortExprstriist ) L(.Iimit( NumberOfRows )

.bind({ Placeholdervalues )] ] >

J

TableDeleteFunction

Figure 11.19 TableDeleteFunction

DD—( .delete( )H where( SearchiConditionstr ]
L( .orderBy{

SortExprstrlist )

L

L .bind( Placeholdervalues ) )
1—(.Iimit( NumberOfRows ) 1 J
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11.6 Result Functions

Result

Figure 11.20 Result
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!

DocResult

Figure 11.21 DocResult
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RowResult

Figure 11.22 RowResult
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Column

Column

Figure 11.23 Column
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Figure 11.24 SqlResult
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11.7 Other EBNF Definitions

SearchConditionStr

Figure 11.25 SearchConditionStr

Expression —O—M

SearchExprStrList

C

Figure 11.26 SearchExprStrList

Expression —O—L(D—N

ProjectedSearchExprStrList

3

Figure 11.27 ProjectedSearchExprStrList

Expression J O—L(D—-d

Alias

3

SortExprStrList

Figure 11.28 SortExprStrList

Expression @—L(D—.d

3

ExprOrLiteral

Figure 11.29 ExprOrLiteral

T(Bxpr(..)_ Expression —@T
Literal

ExprOrLiterals

Figure 11.30 ExprOrLiterals

EuprorLiteral
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ExprOrLiteralOrOperand

ExprOrLiteralOrOperand

Figure 11.31 ExprOrLite

ralOrOperand

el
L |

ExprorLiteral
:| make_set()— Exp
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PlaceholderValues

Figure 11.32 PlaceholderValues

Placeholderiame —O— ExproOrLiteral

PlaceholderName

Figure 11.33 PlaceholderName
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CollectionFields

Figure 11.34 CollectionFields

CollectionField

CollectionField

Figure 11.35 CollectionField

DocPath
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Figure 11.36 DocPath
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Literal

Literal

Figure 11.37 Literal

pp—— INT |—pd

— FLOAT |—

— STRIMG1

— STRIMGZ

— MULL

— FALSE |—

~— TRUE

Expression

Figure 11.38 Expression

e~ Literal

— CollectionField

~—— TableField

— FunctionMarme —@— Expression
G PlacehalderMame

— Expression p— Operator |— Expression

— JSOMExpression

Document

An API call expecting a JSON document allows the use of many data types to describe the document.
Depending on the X DevAPI implementation and language any of the following data types can be used:

» String

Native JSON

JSON equivalent syntax
» DbDoc
» Generated Doc Classes

All implementations allow expressing an document by the special DbDoc type and as a string. Consult
your language's Connector reference for more details, see Additional Documentation.
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Figure 11.39 Document

J5OMNDocument

15ONEquivalentDocument

DhDoc

GeneratedDocumentClasses

JSONEXxpression

Figure 11.40 JSONExpression

1S0OMNDocumentExpressian

Expression

JSONDocumentExpression

Figure 11.41 JSONDocumentExpression
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FunctionName

Figure 11.42 FunctionName
T StringLiteral
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DocumentOrJSON

Figure 11.43 DocumentOrJSON

Document

expr(“)— JSOMNDocumentExpression —@-J

ProjectedDocumentExprStr

Figure 11.44 ProjectedDocumentExprStr

ProjectedSearchExprStrlist

expr(")— JSOMNDocumentExpression @_J
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TableField

Figure 11.45 TableField
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Chapter 12 Expressions EBNF Definitions

This section provides a visual reference guide to the grammar for the expression language used in the
X DevAPI.

ident

Figure 12.1 ident

T 10 T
QUOTED_ID

schemaQualifiedldent

Figure 12.2 schemaQualifiedldent

[ ident |-
L ident }— DOT J

columnldent

Figure 12.3 columnlident

(B j ident
L ident p— DOT
L ident p— DOT J

—
L
A

L COLDOCRPATH

DOLLAR f— documentPath
L TICK }— DOLLAR p— documentPath p— TICK -J

documentPathLastltem

Figure 12.4 documentPathLastltem

ARRAYSTAR -
LSQBRACKET f— INT p— RSOBRACKET
DOTSTAR

DOT p— documentPathMember

documentPathltem

Figure 12.5 documentPathltem
T documentpathl_agtltjbﬂ
DOUBLESTAR
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documentPath

documentPath

Figure 12.6 documentPath

[—— docurnentPathltem —]

documentField

documentPathLastltern j—-d

Figure 12.7 documentField

L docurmentPath J
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Chapter 13 Implementation Notes
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This section provides notes on the different language-specific implementations of the X DevAPI.

13.1 MySQL Connector Notes

Each driver implementation of the X DevAPI may deviate from the description in marginal details to
align the implementation to the common pattern and styles of the host language. All class names are
identical among drivers and all drivers support the same core concept such as fi nd() or the chaining
supported for f i nd() to ensure developers experience similar APIs in all implementations.

The following implementation differences are possible:

» Function names can be postfixed to add specialisation. For example, implementations can choose
between 'execute([<flag_async>])' and/or 'executeAsync()'.

* Functions can have prefixes such as 'get’

« Connectors may offer native language result set iteration patterns in addition to a basic whi | e()
loop shown in many examples. For example, drivers may define iterator interfaces or classes.

Consult your language's Connector reference for more details, see Additional Documentation.

13.2 MySQL Shell X DevAPI extensions

MySQL Shell deviates from the Connector implementations in certain places. A Connector can
connect to MySQL Servers running the X Plugin only by means of the X Protocol. MySQL Shell
contains an extension of the X DevAPI to access MySQL Servers through the X Protocol. An additional
ClassicSession class is available to establish a connection to a single MySQL node using the X
Protocol. The functionality of the ClassicSession is limited to basic schema browsing and SQL
execution.

See MySQL Shell User Guide, for more information.

13.3 MySQL Connector/Node.js Notes

MySQL Connector/Node.js is built with ECMAScript 6 Promise objects to provide an asynchronous
API. All network operations return a Promise, which resolves when the server responds. Please refer to
the information on the ES6 Promise implementation.
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http://dev.mysql.com/doc/refman/5.7/en/mysql-shell.html
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Promise
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