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Safe Harbor Statement

The following is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upon
in making purchasing decisions. The development, release, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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What is MySQL Document Store
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DOCUMENT STORE

KEXaAKRRNT

e xR s EELTRER

o WI)—iE1E . BHFDEFEIL
« XAF*X—TL R o AAXRL—I 3

—  BRE.EH.EE. AR
'r:ame'; '‘Milk', u DVIOVE!\“/
'properties': { B J4)L3YH

volume_I": 1, ] 77‘|) /72_:/3‘\/

'amount': 32

}
}
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MYSQL DOCUMENT STORE
MySQLIZEITHRFaARART

e MySQL5.7.12[Z5E%
e X DevAPI
B MySQL Shell, Connector/J, C/.net and C/node.js

e X Protocol
B X PluginlZ&kYELEE

e MySQL5.7 GAMNBZEELI=AVAT7I—REF|F

B SQLY—EX
B JSONYR—k (T—2E D720 3Y)
+Generated Columné&index

ORACLE




Foundations of X DevAPIl and X Protocol

X DevAP!l and X ProtocolifZ
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X DevAPI
X Plugin (MySQL) < X Protocol < X DevAPI (Driver)

* XPluginzB 329 5 T, X Protocol#2FH T:E{S I &E
o FFIAVMRUT—TILEIZAIEATEE
* NoSQLTAV7EHEX TRFa AV MIxiLCRUDALEE A BE
* Fluent API
B Connector/Node.js, Connector/J, Connector/.Net, MySQL Shell

select PLUGIN NAME,PLUGIN VERSION,PLUGIN DESCRIPTION
from plugins where PLUGIN NAME = 'mysqlx';
S TR S - +

prod = sess. ("prod")
res = prod.users.
("S.name = 'Milk'").

| PLUGIN NAME | PLUGIN VERSION | PLUGIN DESCRIPTION |
fields(["name", "properties"])

ORACLE
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The X Protocol focuses on:
X PrOtOCOI C extinsibility
e performance
A NEW PROTOCOL * security
71'J H@ Yk o —RRMITARL—IavIlmEILE

CRUD == K= |Z/NS7ZPKZ AL IE B FHA. ERIEIE YR —

o JH3T LT—*E*&O)/JIU % ANIE byt — D A XHH
. jtg-__f@“‘—z’ék H o INMTTAVAK

B o—F s B SEERFT(TAVE—UEETRE
T l Expectatlons( LHITT—NIEEETE

=& @ X (global/local)

ﬂll

Pipelining messages is a core feature of the Mysqlx Protocol.

It sends messages to the server without waiting for a response to save latency. (no mandatory handshake)

27 https://github.com/mysql/mysql-server/blob/5.7/rapid/plugin/x/protocol/mysqlx_expect.proto
https://dev.mysgl.com/doc/internals/en/x-protocol-messages-message-structure.html
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i protocol buffers: a language-neutral, platform-

X P I’OtOCOl neutral, extensible way of serializing structured

i data for use in communications protocols, data

BUILDING BLOCKS storage,andmore,
PROTOBUF

e ProtobuflZ&5)7ILALIE message Find {

required Collection collection = 2;

¢ SASLj]__t‘— JZéEﬂ IE optional DataModel data_model = 3;
EE—IEj l/ .L; |7 O(SAS L) repgated Projection projectign = 4,

optional Mysqlx.Expr.Expr criteria = 5;

B PLAIN over TLS repeated Mysqlx.Datatypes.Scalar args = 11;
optional Limit limit = 6;
] MYSQL41 repeated Order order = 7,
hw i = repeated Mysqlx.Expr.Expr grouping = 8;
([ J
TLS' J:é _’?'ﬂ: optional Mysqlx.Expr.Expr grouping_criteria = 9;

5

static ngs::Authentication_handler_ptr create(ngs::Session *session)

{

return Authentication_handler::wrap_ptr(new Sasl_mysql41_auth((xpl::Session*)session));

}

ORACLE

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 10



X Protocol
Stages of Session Setup

TLS extensionM Y7 R—kEN TUL VNI, CapabilitiesSet AX T

== Negotiation ==
Client -> Server: CapabilitiesGet()
Server --> Client: { "tIs": O, ... }

Client -> Server: CapabilitiesSet({"tls" : 1})
Server --> Client: Ok

== Authentication ==

Client -> Server: AuthenticateStart(mech="MYSQL41", ...)
Server --> Client: AuthenticateContinue(auth_data="...")
Client -> Server: AuthenticateContinue(auth_data="...")
Server --> Client: AuthenticateOk()

== Commands ==

£ %) https://dev.mysql.com/doc/internals/en/x-protocol.html

TLS can be negotiated at connection
setup. This negotiation step is
optional and can be skipped.

Negotiation '

CapabilitiesGet()

>

P L TS
CapabilitiesSet({"tls" : 1}) .
Ok

Authentication '

AuthenticateStart(mech="MySQL41", ...) .

< AuthenticateContinue(auth_data="...")

AuthenticateContinue(auth_data="...")

Authenticateok()

] Commands ' |

ORACLE

Client I Server l
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X Protocol

. Stage Time
Query Time network path latency 1ms
exectime 0. 1ms

B CLASSIC REQUEST/RESPONSE B PIPELINING

Total: 4x path + 2x exectime = 4.2ms Total: 2x path + 2x exectime = 2.2ms
Client Server Client Server
Sql.StmtExecute('INSERT INTO ... (1)7) pat|::ket )

Sgl.StmtExecute"INSERT INTO ... (1)) _

exec

Sgl.StmtExecute("INSERT INTO ... (2)") _

_ Sgl.StmtExecute Oky)

exec, exec

Sgl. StmtExecute("INSERT INTO ... (2)7) _
-

packet /
exec _, Sgl.StmtExecuteOk()
_ Sgl.StmtExecute Ok() _ Sgl.SimtExecuteCk()
Client Server Client Server

ORACLE
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X P rOtOCOI Default: Mysqlx.Expect::Open() without parameter == Mysqlx.Expect::Open([-no_error])

Managing Expectations '%Ea”y
Client Server l
° \O,r 705/{> 7.7_ :_Et [i Ia_mfgg 75§¥E L L | Expect.Open{[+no_error])
[ ﬁE EE P T::] r‘lJ%‘l EHED>TLYAS Sql. StmiExecuteC'INSERT INTO ... (1)) ;
. EO) 9’(5?/7\\—6%5&3-&6 ? Sgl.StmtExecute("INSERT INTCG ... (1)1 >
) XFDIS—TERE? T57—FEBLTHEITIT SH? Sql.StmtExecute('INSERT INTO ... 2)')

Mysqglx.Expect::Open([+no_error]) | Mysqlx.Expect::Open([-no_error])

Expect.Close()
With expectations pipelined, the server will handle errors in a consistent,

reliable way. In case error reporting isn't a major topic one can combine
multi-row INSERT with pipelining and reduce the per-row network
overhead. This is important in case the network is saturated.

_ OkQ

__ Sgl.SstmtExecute Ok()

_ Error{"Dup Key")

__ Emror("Expectation Failed”)

o RAT—hAVK o
L |/7°|)/7-_~‘/3 ?/57\‘? Clientl LServer'

= =/,
B 5 KEITEE error-msg: Expectation failed: %s

2% https://dev.mysal.com/doc/internals/en/x-protocol-expect-setting-expectations.html
ORACLE
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X Protocol
Managing Expectations: Nesting

Nest (Expect blocks can be nested)

([+no_error]) Condition
PrepStmt.Prepare(id=1, "INSERT INTO ... (?)")
([+no_error])
PrepStmt.Execute(id=1, values=[1])

PrepStmt.Execute(id=1, values=[2])
()

A W N -

PrepStmt.Close(id=1)
()

Mysqglx.Expect::Open([+no_error]):
Fail all messages of the block after the first message returning an error.

ORACLE
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X Protocol ¥ Compression via zlib’s DEFLATE method (Not in 5.7.12 yet) |

. i v/ Space efficient variable length integer encoding
Reduced Message Sizes i ' v Protocol buffer is compact binary format

message ColumnMeta {
optional name string = 1;
optional string = 2;

optional string = 3;
/] ...
}

* orig_name Anamel R L THMNIL. orig_namelLEELLELY
« catalogh\“def” ToHIX. catalogldiEE LAY

ORACLE
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MySQL Shell Overview

MySQL Shell#l 2
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MySQL Shell Overview

What is it?

o —HREVIERDY T A RA—Dx—R%= L THIETAREL
MySQLAR R SA 2 ITA4T bk,

e Python*PJavaScriptZZE MRV TNE B TIFEFIFLHRE R L

Xaa 9 2O DT E/LFHFH

o FHFAPIZNBT HFED)

JAPIZ IR,

IRDAIZ. 51473 ELT.

MySQL Workbenchd & Visual Studio MySQLD TS5 4> M

FRICHO R I AADE

AHERET

£%) http://dev.mysqgl.com/doc/refman/5.7/en/mysql-shell-visual-studio.html

ORACLE
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MySQL Shell Overview

Benefits

o VG IITUR)—RAk

- &xOL—RRBIGEFRIABIEL T, EMySaQLlz— AT TRIAT 5

= OV A BE,

- ARL—2arvBIC EREARZTUVEADDENEL,

o ~: ~—_—=
® = H"]Q = EE

LS ECEo WA R

- EHE MO FHZE R (ZF SDED

i, BE Y R—MIHEL,

9

APIHLRIEEEZ RIL B ZFAL TEASBELNHLHDH
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Features
Hake

ORACLE
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Features
Multiple Language Support

'-Ij-/_l_f I‘éh% =
—MySQL ShelllX. XD EZET
* JavaScript
 Python
 SQL

ORACLE

—KFDETEHYHR—FLTULVET:

[root@misc01 admin]# mysqlsh --help | egrep -i "Start in"
--sql Start in SQL mode using a node session.

--sqlc Start in SQL mode using a classic session.

--js Start in JavaScript mode.
--py Start in Python mode.
[root@miscO01 admin]#

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |
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Features
Shell Commands

e T )LDFEEE—FTIXERNEIRT—TRAT—R AR BAEETY,

IO

BEDXDUEA YIRS ELT O A& T

—Warning £ Rk D B3 - ERhE
v AV AT—RADT) Uk

ANJILTDRR

~T7 T4 E—FE%E (language)
~I7AIVINBRD Y TEDREIT
—MySQL ShellMQuit

—t i3 DFEIL
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Features
Global Session

° t\y:/H “jd)ﬁﬁﬁ MysQL Shell MySQL Server
o :7> I\Qa/{-\/?’ | %Ité& X DevAPI X Plugin
-vx)Lbavk — L

- Z7 IJ 70 I\ I—Netwurk['CP]Q

e OATURSAUBIEE LL v )Lavo Ry O—nN)Lteyi a3y
NEEIIINT-B: € THOIUTI)LE—FAFIBR[gETY .,

The Global Session is used to execute statements in SQL mode and the same session is available in
both Python or JavaScript modes.

ORACLE
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Features
Development API

BRFEAPIE. MySQLE! S &% JavaScript&EPython FBIZABL TULVET
BHFEAPIE., TEEHEEEIT L TLNVET:

—tzyi a8 —T—)LEaL I aUITHLTD.,
~AF—TUIE CRUDALIE
~-MySQLZERFa AT —4 —SQLDET

N—XELTHD: aLbviay —FER DAL IE
-MySQLE!) L—a LT —4 —CRUD&ESQLALIR/ NS A—Z D
R—ZXELTHS: T—T L INATAYT
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Features
Interactive Mode

eMySQLYU TILMBHIE SN S E. FNDNEMLEEZEDTA A 2—T1)4
EiRYET,
e T )LOATIURDEITHAEEE,

o R E|L HTHOCRUD XSQLIFEAN B ENIEITINFET:

- CRUD and SQLE{TER D . execute()DCalllxA T3> TY,
HERDBEUIEZITIVET

-fERIFEFNICEEIC RIRSNET
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Features
Batch Mode

eMySQLIZ Y R—FESNTWWAEEDWNT M TE RSN =/ FAULIE
AO) ThEHR—kLET,

o JavaScnpt&Pytwon@X?U ThIZZRICEETSIDHELHY:
—CRUDESQLD BEIEATIELGLY, #ERIE. ROUT M EERLFIATREE,
- LA URIE RO T R—hESnTOVEE AL
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Features
Output Formats

o HiR—FrENBHE AR Table, ISON, T4+ —<YKRISON.

— Table

TIAILN RIZETHSQLECRUDA R L — 3 B ER R,
— Formatted JSON

JISONT—ARE ANEBELOT VLI Tr—T VL TR,

— JSON

D Y—)LEEED AIZ, ISONT—ARAEZFDEER T,

e MySQLYU T JLEREN T HEEIZ. TIAI D ITA—T VA,
AR R SA VB TEER T HEMNAIEETY,
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Features

Stored Sessions (~/.mysqlsh/stored_sessions.json)

TG AT [CMySQLY —/\ R T — 32 EHREIT H5FH 6
B RESN-tyIavIE, BRICEES TN TWNVETD,
B RIESNF-Eyia B FALTEY 3V EEILT5EMNA[EETY,
B REEIN-EYaviE. onLave o REFEALTEELET,
B REEIN-tYI AV Uz ILED a—IILEN L TCERAPICTH HAIEETY,

mysql-js> ¥addconn demo_conn demo_user@Ilocalhost:33060/NEW57
mysgl-js> ¥lsconn

1t
7

mysql-js> ¥connect Sdemo_conn
Closing old connection...

Using 'demo_conn' stored connection
"demo_conn": {

"dbUser": "demo_user",

"host": "localhost",
"port": 33060,
"'schema": "NEW57"

ORACLE
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Features
Application Log

« MySQLD Y T)LIE, BRALGRIBEDEEEIZIGLT. 77U r—230nd 774 )%
E&?é&i(:i'ﬁﬂi?‘é:&h“ﬂjﬁiﬁ'
¢ I:I:IO)MYSQL/I)l/d)'lk,u\ié_ﬁﬁnm\_d_éf’&)‘ *Ijﬁﬁj_é—g ﬁﬁ%iﬂ_

shell> echo SHOME
/root

shell> tail /root/.mysqlsh/mysqlsh.log
2016-04-26 03:55:19: Error: Can't parse Error (5115): Document is missing a required field

» O7[E-log-levelaAY U S5 #ZFEAL T, ROKIGELANILTERATHE

shell> mysqlsh --log-level=4 Log Level Meaning Log Level Meaning

1 None, the default 5 Info

2 Internal Error 6 Debug
3 Error 7 Debug?
4 Warning 8 Debug3

ORACLE
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Features

Backwa rd Com pat|b|||ty # mysqlsh -u demo_user -ppassword --classic --schema=world

«  MySQL Shell®D E %t gE &L TldlavaScript 2 UPythonl ZXfL T
RDYT T4 T A RZ—D1—RERHEL XTORILEERT
MySQLZE R F A AT —ER—XEL TS HHEEETT,

e SQLE—KIX.SQALXZFZEDFEFEEITIT HAIZEMSINFELT -,

o MySQLITILIZOS Yy EMySQLT BRa)LZEFIAL T MysQLlZ
EHE9 55=HH[EETY .

-SQLE—F TI&. SQLXEZ D FEFEEITH
-FAFEAPIOFIBIIBEESINET

Classic Session: Use this session type to interact with MySQL Servers that do not have the X Protocol enabled. The
development API available for this type of session is very limited. For example, there are no CRUD operations, no
collection handling, and binding is not supported.

ORACLE

I
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Limitations
CE S

ORACLE
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Limitations
HIPR =18

e MySQLY T)LIXCLITIEHYEH A: MySQLY =)L TIE
H— /NI RDCLUTHER G EZ<LDEEETFIAHEFTF A,

o FNHLNZLIE., FEMIZMySQLY TILICABDIELNFE BT A D,
IR, FOEBEEIIESLDHYEE A,

ORACLE
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Future

P J:nA 1

ORACLE
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Future

e Admin API:

Admin APIIE. JavaScript EPythonFEIZEFEN B RIZEH>TULNET,
— Group ReplicationM % 7E
- MySQLA 2V RAVADHA—=2%
—MySQLA VARV AT FEHTEE
A—T4)T1RE
— MySQL Utilities| 2R EZE SN TS EEZ . MySQL ShellZz 4L TEITHI K
BHEIINTEDHTIVET,

 Development API:

FYBWIA—HF—IHRAR) IV REEITT H4EIZ. development APl [ZKY
Z<DHREZTERELARALTWEET,

ORACLE
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DEMO) MySQL Shell

f5) mysqlsh(--py)|Z&5,JSONT—2 D 7\ FELL) A A AL IE
OAuth1Session (1)Twitter APIHZIE#HELISONT A— vk DTweetZ NS

Shell> mysqlsh --py < demo _python twitter.py

Yy

(2) BR#FLT=ISONT—AR % .add TT—7 JLIZEM

Twitter API:
https://api.twitter.com/1.1/xxxx

myDb = mySession.getSchema( 'NEW57")
Abs..

timeline = json.loads(res.text)

for tweet in timeline:

mysqlx

localhost, port:33060
Schema: NEW57

myDb .X_PYTHON (tweet).execute()

+----- - R R +
| Field | Type |

+---mm - S +------ +

| doc | json | YES | | NULL | |
| id | varchar(32) | NO | PRI | NULL | STORED GENERATED |
| name | varchar(64) | YES | MUL | NULL | STORED GENERATED |
+---mm-- tomm - - - +------ +----- +--mmmm - L L I +

(3) Generated ColumnZFIFL CTT—42SBALIE

ORACLE
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%) HOW TO WRITE YOUR OWN CLIENT

Spec:

http://dev.mysgl.com/doc/internals/en/x-protocol.html

Message Def:
https://github.com/mysql/mysgl-server/tree/5.7/rapid/plugin/x/protocol
Protobuf

https://developers.google.com/protocol-buffers/

S protoc -l --python_out= /mysqgl.proto

ORACLE
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Q&AD

Q: JISONT—ARDIEHMFEKIZDULNT?

A: MySQL5.7[ZFHE Ly TDefault D InnoDB7A—< Yk Z7&>F-BarracudaTI&.
JISONT—AEZHELVTE . BINARYOTEXTHS LERLESIZ, T—RIZXT B
201\ bDIRAVBFENTEDTRBZAVTIIRIZHEL, TRTOT—%%
A—IN\—DO—R—V|ZHRIAT HEIITEO>TLERT,

When a table is created with ROW_FORMAT=DYNAMIC or ROW_FORMAT=COMPRESSED, long variable-length
column values (for VARBINARY, VARCHAR, BLOB, TEXT, and JSON columns) are stored fully off-page, and the
clustered index record contains only a 20-byte pointer to the overflow page. InnoDB will also store long CHAR
column values off-page if the column value is greater than or equal to 768 bytes, which can occur when the
maximum byte length of the character set is greater than 3, as it is with utf8mb4, for example.

Z ) http://dev.mysqgl.com/doc/refman/5.7/en/innodb-row-format-dynamic.html

ORACLE
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Q&AQ
Q: mysqlshlZ& 1T 5--sql . --sqlc CEHFEL-IZE NDELN?

--sql Start in SQL mode using a node session.
--sqlc Start in SQL mode using a classic session.

A:LL T DHID K512, X Protocol#® I TH T H ClassicZiMySQL Protocol#FFH TD
BIRICEODDENDHYET . X PFOtOCOH‘:’éEEI'C‘%*Lij pipelinesfLIE [ BETT
DT, YT —DlatencyDEEZZTITLKGEHENFHEXRF T,

# mysqlsh -u demo_user -ppassword --classic --schema=NEWS57

mysqlx: [Warning] Using a password on the command line interface can be insecure.
Creating a Classic Session to demo_user@localhost:3306/NEW57

Default schema 'NEW57" accessible through db.

# mysqlsh -u demo_user -ppassword --sql --schema=NEWS57

mysqlx: [Warning] Using a password on the command line interface can be insecure.
Creating a Node Session to demo_user@localhost:33060/NEW57

Default schema 'NEW57" accessible through db.

ZH8: http://dev.mysgl.com/doc/refman/5.7/en/mysagl-shell-features-command-line-areuments-list. htm|
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