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Fed| JFR{ESchemaless

* MySQL as a Document Store (new!)

- BRI RBEFTEMySQLEYIIEE
- 8l
—InnoDB
— Performance Schema...

—

* B0 schemaless

— {EFHISONSZ {4
—~ B2 IRTETLHYCRUD APIs

®
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B AR IRTa?

» ¥HY Document APIs (X Dev API)

— SQL and NoSQL/Document CRUD APIs will cross all Connectors
- [EBTEEALIEDocumentfYCollecitonFRelational B9FR

— BJ¥ENode.js, Java, .NET F0 C++
* 37189 Interactive Shell - &5 Javascript, Python, SQL R O] 5kiE

* ¥HY Server Features
— FiAY ISONEHEELBIFITF %
— LlGenerated Columns {#{Z=5|
— 81 20NLA_ERYFIIRZ ISONIHEE
— #HIX Protocol

3789 ConnectorIfJBE
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Connector Drix

Dev API
SQL API CRUD API

Std Protocol X Protocol

X and Std
Protocols

MySQL

X Protocol
33060

Std Protocol
3306

X Protocol Plugin Memcached Plugin
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HTHIMYSQLEEFA
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MySQLARSQLA

* New JSON data type

* New JSON function

NONFTHIISONRYZE BIFNLIE

* Indexing on JSON data

ORACLE



FTHIMYSQLZEFA)- SQL API

Dev API
SQL API CRUD API

Std Protocol X Protocol

X and Std
Protocols
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Connector Drix
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FTHIMYSQLZEFA)- SQL API

Dev API
SQL API CRUD AP

std Protoco

X and Std
Protocols

MySQL

Connector Drix

X Protocol
33060

Std Protocol
3306

X Protocol Plugin Memcached Plugin
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{540: CREATE F[] INSERT

CREATE TABLE t1 (data JSON):
INSERT INTO t1(data) VALUES
({ "series": 1}), ({ "series": 7}), ({"series": 3}),
({ "series": 4}), ({ "series": 10Y}), ({ "series": 2}),
({ "series": 6}), ({ "series": 5}), ({"series": 8}),

({ "series": 11Y});

®
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JSON Comparator: 1514[]

SELECT * FROM t1 WHERE o
json_extract(data,"S.series") >=7 AND | data
json_extract(data,"S.series") <=10; o

"series": 7}

"series": 10}

"series": 8}
e
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LhIEISON FHERVFIINEE: IKR

[[[database.]table.]Jcolumn]S<path spec>

* Path expr 540
[ [ [database.] table.] field] —db.phonebook.data (future extension)
S —document’s root
.identifier —S.user.address.street
[array] —S.user.addresses[2].street
*and [*] —S.user.addresses[*].street
& —S.user** phone

®
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QMEISON £

* Info
—JSON_VALID()
—JSON_TYPE()
—JSON_KEYS()
—JSON_LENGTH
—JSON_DEPTH()

()

—JSON_CONTAINS_PATH()

ORACLE

SHYFTTIEE

* Modify

JSON REMOVE()
JSON_APPEND()
JSON_SET()
JSON_INSERT()
JSON_REPLACE()



LIEISON FHBERIFTTNEE: BRAZ

* Create * Get data
—JSON_ MERGE() —JSON_EXTRACT()
—JSON_ARRAY() —JSON_SEARCH()
—JSON_OBJECT() » Helper

—JSON_QUOTE()
—JSON_UNQUOTE()

®
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{5140: UPDATE + join

UPDATE t1, t2
SET tl.data=
JSON_INSERT(t1.data,"S.inverted",
11 —JSON_EXTRACT(t2.data,"S.b_series[0]"))
WHERE
JSON_EXTRACT(t1.data, "S.series") =
JSON_EXTRACT(t2.data,"S.b_series[0]");

®
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JIISONEH=EsEZR |

* FHFunctional Indexes, Luke

-

» YW IESTORED FVIRTUAL [E=FEX

CREATE TABLE t1
(data JSON, id INT AS (JSON_EXTRACT(data,”S.id”)) STORED,
PRIMARY KEY(id));

ALTER TABLE t1
ADD COLUMN id INT AS (JSON_EXTRACT(data, "S.series")),
ADD INDEX id_idx (id);

®
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JIISONEIESEZRS|: sBhl

SELECT data FROM t1 WHERE
—JSON_EXTRACT(data,"S.series") BETWEEN 3 AND 5;

—id BETWEEN 3 AND 5; e FR—

"series": 3, "inverted": 8}
{"series": 4, "inverted": 7}

"series": 5, "inverted": 6}

E ®
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JIISONEIESEZRS|: sBhl

> EXPLAIN SELECT data FROM t1 WHERE JSON_EXTRACT(data,"S.series")
BETWEEN 3 AND 5;

S S S ——— S S S S S R e T R —— +
| id | select type | table | partitions | type | | Extra |
S S S —— S S S S S S S S S — +
| 1| SIMPLE | t1 | NULL | range | | Using index condition |
S S S —— S S S S S S S S S — +

select test . tl1 . data AS data from ‘test.tl
where ('test’.'t1.'id between 3 and 5)

E ®
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FTHIMySQLERFA- mysqlx plugin
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FTHIMySQLERFA- mysqlx plugin

Dev API
SQL API CRUD API

Std Protocol X Protocol

X and Std
Protocols

MySQL

Connector Drix

X Protocol
33060

Std Protocol
3306
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FTHY! MySQL Server Plugin
it ConnectorsgE{EFiDocument APIs

- 11T EEIFTRIAPIBETRIEF A FAIProtocol

* 3Z¥55#Aprotocol
— BCRUDFIEBFTIOABINT

[

S fEPerformance Schema)]l])\f}fEEl’\Jinstruments[))\’pj]\ﬂjjll
- FOhERYSQL APIs—EIE(E
1B T T #HYIm - 33060

®
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EEUREEZZ=mysqlx fElt
- fEMysQL 5.7. 12 GBI R R Z a4

— {Elib/plugin/mysqlx.so(Bmysqlx.dll)
INSTALL PLUGIN mysglx SONAME ‘mysqlx.so’;
. 23 MySQL Shell
— Hhttp://dev.mysgl.com/downloads/shell/ T~ #kMySQL Shell
— Bl § MySQL RepositoryZZ2EMySQL Shell
— FATMySQL Shell — ex: mysqlsh --uri mysqlxsys@Ilocalhost:33060/world_x

E ®
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FTHIMyYSQLEZEFE — MySQL Shell

Dev API
SQL API CRUD API

Std Protocol X Protocol

X and Std
Protocols
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Connector Drix

X Protocol
33060

Std Protocol
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X Protocol Plugin Memcached Plugin
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FTHIMyYSQLEZEFE — MySQL Shell

Dev API
SQL API CRUD API

Std Protocol X Protocol

X and Std
Protocols
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Connector Drix

X Protocol
33060
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FTHI! MySQL Shel I ETEIGHT ERVIRAE

Global Sessions

* Stored Sessions — for 1 to Many servers
« —\SessionA] LA 522 Connections

« SZIE=FPFAYSession types

— Xsession — CRUD only session (Connected Server is “Abstracted”)
— Node — SQL and CRUD (Connected Server is “Fixed”)
— Standard MySQL session —SQL (Connected Server is “Fixed”)

« =FE;% — JavaScript, Python, SQL

* Optional Session Logging
— Set Logging Level, Verify state, Review history

E ®
OR Cl_e Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |




MySQL ShellBR(E
. TS

— mysql-js> \C root@127.0.0.1/mysglnews
» SchemalY1R{F
— mysql-js > \u mysqlnews
— mysql-js > db
- B4FIBYSchemaBHFLECollections?
— mysql-js > db.getCollections()

- BEgERICollectionFEHPLEDocument
— mysql-js > db.news.find()

» ffa1stDocument
— mysql-js > db.news.find(“introduction like ‘%8.0%"”)

°
ORACI—G Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 29



HTHIMYSQLEEFA

Connector Drix

SQL API

Std Protocol X Protocol

Std Protocol
3306

I
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33060
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FTHIMyYSQLZEFS — X Dev API # Connector

Dev API
SQL API CRUD API

Std Protocol X Protocol

X and Std
Protocols

MySQL

Connector Drivér

X Protocol
33060

Std Protocol
3306

X Protocol Plugin Memcached Plugin
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#THY! MySQL Connectorsi.EBimMN FHEESEFAIX Protocol

- S
— AFEJavaScript, Node.js, Python, C#, C++, Java
— (BB IREMIEERY EiH

— FH sQL, CRUD APIs — Document F[] Relational, By, “FR&EEFE”
- FrEEINE/RERI AP Z £

* 3FF

— Concurrency, Asynchronous, Pipeline, Batch, ...

TRV IE S 88 0% 0Framework

— Method Chaining, Promises, Asynchronous constructs, JSON results

o
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ZHY! MySQL Connector FT4F|E,
$hAY API

» ¥HYJCRUD (Create, Read, Update, Delete) B[JS(Search)CRUD
* M2 CRUD — IAEHTHISQL APIs
- I0_E #7HY MySQL Connector/Node.js !
- FTHIMLSFOEE
— Sessions

— Method Chaining

— Optimized Network Round Trips
* Single Round trip for Prepare/Execute, Streaming Inserts, Bulk Statements (16 MB chunks)

R I_ Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |




MySQL Documents F[ICollections

» Documents {ZFcollection®
— 1 X&documents B— 1 EERNEHBY
— Collectiona] —"NALEZRS|
— & collectionF— PNE—HIB TR

« FFE—" schema

* fEcollectionJBJLA:

— Add(), Find(), Modify(), #0 Remove() - JSON documents

* CollectionB] LA

— Create(), List(), Drop()

®
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Collection Search — find(), bind(), fields()
- SIS MESIEETT
— 11, &&, XOR, IS, NOT, BETWEEN, IN, LIKE, =, <>, >, >=, <, <=, &, |, <<, >>, +, -, *, [, ~, %.

= ien ]l
— db.CountrylInfo.find("GNP > 500000 and demographics.Population < 100000000")
— db.CountryInfo.find("GNP*1000000/demographics.Population > 30000")

* BISHEE(E- bind()

— db.Countrylnfo.find("Name = :country").bind("country”, "ltaly")

* Project Results — fields() & [EFERE
— db.CountrylInfo.find("Name = :country").bind("country”, "ltaly")

o
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Access Document based Database from Node.js - preparing
« NE N ZEEConnector/Node.js
— S npm install mysql-connector-nodejs-1.0.6.tar.gz

» ZZZEAngular.js [ Express
— S npm install angular@1.5.8 angular-route@1.5.8

— S npm install express-generator —g

* LAExpressZE 7 HESE
— S express mysql-news —ejs # use ejs as a template instead of jade (default)

* T EHRREERIERARAER D

— S cd mysgl-news && npm install

E ®
OR Cl_e Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |




LI FMEANZFOConnector/Node. s,

mysql-news/

appJs
——nmysqgl-connector-nodejs-1.0.6.tar.gz
package json
bin/

—www

data/

models/
node_modules/
public/
images/
Jjavascripts/
stylesheets/
L—style.css

routes/

index.js

users.js

Views
—error.ejs
—index.ejs

SR LUSEIRZE)

®
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fENode.jsH9Templateft i RELNEGE

* bin/www.Z B0 — Emitter
— Y NZUEFOXDevAPI libra ry: var eventEmitter = new EventEmitter();
[ RTERIBUKFERE, ZEXIHTTP Server eventEmitter.once('initDb’, initializeDatabase);
var app = require('../app'); eventEmitter.emit('initDb');

var debug = require('debug’)('mysql-news:server’); — Initialize Database

var http = require('http');

var port = normalizePort(process.env.PORT | | '3000'); function initializeDatabase() {

app.set('port’, port); configureDataBase(function (resultMsg) {
var server = http.createServer(app) // ConfigureDatabase':P;E\IE@Schemaﬂ]?EE)\;ﬁjz}E
] BN EHIER AR ON ST 14 server.listen(port);

var initialData = require('../data/news.json');
//ERNXDevAPI library
var mysql = require('@mysql/xdevapi');

server.on('error', onError);

server.on('listening’, onListening);

/1B EREE R RIEUE
};

E ®
OR Cl_e Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |



]

{EconfigureDatabaseF

function configureDataBase(callback) {

mysql.getSession({
[ EEEERE
host: 'localhost’,
port: '33060',
dbUser: 'root’,
dbPassword: 'Welcomel'

}).then(function (session) {

(i

2SchemafE N\ ETHE
— W mysqINews SchemaANFENFE 2, FENETE

if (lexists) {
//ZE I Schema
session.createSchema('mysqlNews').then(function (newSchema) {
Promise.all([
/3ENTFBYCollection - news
newSchema.createCollection('news').then(function (newsColl) {
/] IAYISEEEEEEHEE
newsColl.add(initialData).execute().then(function (newsAdded) {
var rowsAffected = newsAdded.getAffectedltemsCount();

//BN4ESchema if (rowsAffected <= 0) {
var schema = session.getSchema('mysqlNews'); console.log('No news Added’);
schema.existsinDatabase().then(function (exists) { }else {
console.log(rowsAffected + ' news Added');
}

ORACLE

}).catch(function (err) {

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



Node.js templateFRLUSONSAFHI R ENEZTE

A

* DataH=x<Z
— News.sjon

[

{
"title": "MySQL 8.0: Testing Improvements",

"link": "http://mysqlserverteam.com/mysql-8-0-testing-improvements/",
"introduction": "The first DMR of MySQL 8 was recently released. While a DMR ...",
"published": "Thu Sep 29 2016",

"comments":[]

b

E ®
OR Cl_e Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |



fLT;zTEF]ZIKiﬂ’,%OO mAEZEIRITEMEANSEH

/ [ MySQL News! H —

¢ - ¢ o EETEETm % % | @ O

= EAERES @ Getting Started it Firefox EARIEEZ G Google @ Google &

Search: ‘ ‘ MySQL 8.0: Making User Management DDLs Atomic
With MySQL 8.0, we are bringing in an important change in the ...
Published: Mon Sep 26 2016

Sort by: | Newest v |

Add New Post
Comments

Add New Comment

MySQL 8.0: Testing Improvements
The first DMR of MySQL 8 was recently released. While a DMR ...
Published: Thu Dec 1 2016

Comments

Add New Comment

MySQL Enterprise Monitor 3.3 Is now GA!
This is the best in class tool for monitoring and management of ...

Dyiklhichad T ©Sam 20 29N 68



EMySaL Shell BEIFYLEER

& MySQL Shell
mysql-js> db.news.find();
[

{
" 1d": "05353cf6-T72el-1£10-d400-¢933c4dd",
"comments": [],
"introduction”: "With MySQL 8.0, we are bringing in an important change in the ...",
"link": "http://mysglserverteam.com/mysqgl-8-0-making-user-management-ddls-atomic/",
"published”: "Mon Sep 26 2016",
"title": "MySQL 8.0: Making User Management DDLs Atomic"

" 1d": "45766589-fb29-ad95-5366-17a28bb0" ,
"comments": [],
"introduction”: "In this blog post we will present a first look at the ...",

"link": "http://mysqlhighavailability.com/an-overview-of-the-group-replication-performance/",

"published": "Wed Sep 21 2016",
"title": "An overview of the Group Replication performance”

' 1d": "62337aed-c9e8-cfdb-1de0-82¢d29f1",

"comments": [],

"introduction": "The first DMR of MySOL 8 was recently released. While a DMR ...",
"link": "http://mysglserverteam.com/mysql-8-0-testing-improvements/",

"published”: "Thu Dec 1 2016",

"title": "MySQL 8.0: Testing Improvements”

" 1d": "aac9d0fe-76c6-2729-1216-7c1{b202",

"comments": [],

"introduction": "This 1s the best in class tool for monitoring and management of ...",
"link": "https://blogs.oracle.com/MySQL/entry/mysgl enterprise monitor 3 3",
"published": "Tue Sep 20 2016",

"title": "MySQL Enterprise Monitor 3.3 Is now GA!"



EMysQL BEFinERIAIER

2 MySQL 5.7 Command Line Client — X

mysgl> use mysglnews;
Database changed
mysql> show tables;

fommeemeeeemeeeeeaa +
| Tables_in mysglnews |
T +
| news |
T LT ey +

1 row in set (0.00 sec)

mysgl> select * from news\G
S 0 o ok K o s o ok ok ok ok R s ok R ook ok sk sk sk okokok 1 TOW s e o ok K o s ook R R ok sk R ek ok kR ok sk sk sk skokook

doc: {"_id": "05353cf6-72el-1£10-d400-c933c4dd", "link": "http://mysglserverteam.com/mysql-8-0-making-user-management-ddls-atomic/", "title": "MySQL 8.0: Making User Manage
ment DDLs Atomic", "comments”: [], "published”: "Mon Sep 26 2016", "introduction”: "With MySQL 8.0, we are bringing in an important change in the ..."}
Cid: 05353¢i6-72e1-1110-d400-c933c4dd
oo RO ) pgm OO O
doc: {" 1id": "45766589-fb29-ad95-5366-17a28bb0", "link": "http://mysglhighavailability.com/an-overview-of-the-group-replication-performance/", "title": "An overview of the
Group Replication performance”, "comments": [], "published”: "Wed Sep 21 2016", "introduction”: "In this blog post we will present a first look at the ..."}
_id: 45766589-1bh29-ad95-5366-17a28bb0
ok ok ROk R pogy Rk ook ok
doc: {" 1d": "62337aed-c9e8-cf4b-1de0-82cd29f1", "link": "http://mysglserverteam.com/mysql-8-0-testing-improvements/", "title": "MySQL 8.0: Testing Improvements", "comments
": [1., "published”: "Thu Dec 1 2016", "introduction": "The first DMR of MySQL & was recently released. While a DMR ..."}
id: 62337aed-c9e8-cf4b-1de0-82cd29f1
o KRR O ] gy RO R R K
doc: {"_1d": "aac9d0fe-76c6-2729-1216-7c1fb202", "link": "https://blogs.oracle.com/MySQL/entry/mysql_enterprise_monitor_3_ 3", "title": "MySQL Enterprise Monitor 3.3 Is now
GA!", "comments": [], "published": "Tue Sep 20 2016", "introduction": "This is the best in class tool for monitoring and management of ..."}
_id: aac9d0fe-76c6-2729-1216-7c1fb202
4 rows in set (0.01 sec)

mysql>



FOMySQUEMIINRESS &

* JWEFSHIIE

* MVCCFJACID

- =S ABE

- BEREENE
— MySQL Enterprise Monitor
— MySQL Enterprise Backup

— MySQL Enterprise Audit
— MySQL Firewall

’ é&uﬁrééﬂ\h‘_
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- MR R IREF A ] (bugs.mysgl.com)
* IOINfZBYframework ™
—Java
— MEAN - M(ySQL)E(xpress)A(agular.js)N(ode.js) F1EE ZHIHELE
— C#t/.Net
— C++

— Python

R I_ Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |
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Resources

Topic Link(s)

MySQL as a Document Database  http://dev.mysql.com/doc/refman/5.7/en/document-database.html

MySQL Shell http://dev.mysgl.com/doc/refman/5.7/en/mysgl-shell.html
http://dev.mysql.com/doc/refman/5.7/en/mysqlx-shell-tutorial-javascript.html
http://dev.mysql.com/doc/refman/5.7/en/mysqlx-shell-tutorial-python.html

X Dev API http://dev.mysqgl.com/doc/x-devapi-userguide/en/
X Plugin http://dev.mysqgl.com/doc/refman/5.7/en/x-plugin.html
MySQL JSON http://mysqglserverteam.com/tag/json/

https://dev.mysqgl.com/doc/refman/5.7/en/json.html
https://dev.mysql.com/doc/refman/5.7/en/json-functions.html

Demo database — world_x http://downloads.mysql.com/docs/world_x-db.zip

Learn MySQL from Oracle https://education.oracle.com/pls/web_prod-plg-dad/ou_product_category.getPage?p cat_id=159

L4
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http://dev.mysql.com/doc/refman/5.7/en/mysqlx-shell-tutorial-python.html
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http://mysqlserverteam.com/tag/json/
https://dev.mysql.com/doc/refman/5.7/en/json.html
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gunar_order_store

gunar_order_index

gunar_order_detail

bigint(2@) unsigned |
order_id bigint(20)
version int(11)

section varchar(16)

data text

create_date | datetime

update_time | timestamp
Ittt e ——— +
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* qunar_order_detail:data

* {"orderPay":{"createDate":"2015-03-13
00:00:01","updateTime":null,"orderld":1003639898
50,"payAmount”:null,"realPayAmount”:null,"refund
Amount":null,"realRefundAmount":null,"guarantee
Amount":null,"guaranteeConfirmAmount":null,"gua
ranteeRevokeAmount":null,"paySubtractAmount":0
,'payModelList":null,"status":"PAY","preAuthType":
null,"actionRecorderStoreData":{"recorderStamps":
[],"recorderMap":{}},"orderPayRecordList":[]},"cash
Pay":null,"promotionPay":null,"version":0}

"orderPay": {
“createDate”; "2015-03-13 00:00:01",
"updatelime": null,
"orderld”: 100343987850,
"poyAmount”: null,
"reclPoyAmount™; null,
"refundaAmaount”: null,
"reclRefundAmount”; null,
"guaranteesmount™: null,
"guaranteeConfimAmount”; null,
"guaranteeRevokeAmaount™: null,
"payiubtractAmount™ 0.
"paydodeLlist”: null,
"etoius" "PAYT,
"preAuthType”: null,
"actionke corderitoreData™ {

"recorderStarmps™ [1.
"recorderdap' {3

2
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