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Agenda

Ø Oracle MLE➝絏

• MLEծ GraalVM僽➊⛎
• MLE JavaScript㖈侨䰘䎽畮㹊乼

• MLE JavaScript⸔⸂APEX

• SQL Workshop⚥䪄遤JS➿瀦
• APEX䎾欽⚥咨欽MLE JS

• ⚹➊⛎꨽銳㖈剪⸉畮䪄遤JS

• 㥵⡦㖈APEX⚥咨欽痦♲倰JS Module

• MLE Demo ⴔ❧

• 吥낉ծ✳絶瀦欰䧭ծMarkdown鲮HTMLծ
HTML鵂応㐼ծ㕃晙㢅椚ծ䞔䠭ⴔ區
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MLE➝絏 – Graal僽➊⛎

Graal僽⢪欽Javaꅾ倝㹊梡涸JIT綘霖㐼

5

䧮及濼麤Java僽♧妃綘ⱗⵌ㢅䪄遤僽鸑鵂JVM涸鵘遤傞勻㹊梡涸JVM㾓誋✫屏䎂〵涸䊵䒗➢罜⯈雽
㖈⟣⡦䎂〵♳鵘遤Java䎾欽կ
罜JVM⢪欽⚙猫倰岁鵘遤碫俒⟝鍒ꅺ㐼ㄤJIT綘霖㐼
• 鍒ꅺ㐼⽀功露〣缺霖䧭劼㐼➿瀦僽歋露鎊㢅椚㐼㸤䧭涸䎇㖈鵳Ⰶ♴♧遤⛓⵸用⽰䪄遤
• 綘霖㐼綘霖㐼㼜㶶蒜瀦鲮䰃⚹劼㐼露鎊䎇䪄遤勻䲿넞Java䎾欽玐䎸涸䚍腊
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MLE➝絏 – Graal僽➊⛎

⢪欽JITJust In Time綘霖㐼⿶ⴔ⚹⚙猫
• C1㹐䨪畮䘯鸟綘霖倰岁䘯鸟゗⸓ㄤ鳅㼭涸ⰻ㶸⽑欽
嫱珘䙖䚍腊刿ꅾ銳⡎欰䧭涸劼㐼➿瀦♶㥵剪⸉㐼綘霖
㐼名⻊刿岤ꅾ゗⸓鸟䏞ㄤ㽷鿈涸名⻊

• C2剪⸉㐼鸑䌢꨽銳刿㢴涸傞ꢂㄤⰻ㶸勻綘霖湱ず
涸倰岁⡎⠔欰䧭嫱C1欰䧭涸➿瀦刿㥩涸名⻊劼㐼➿瀦
珘䙖䚍腊嫱䘯鸟゗⸓刿ꅾ銳
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MLE ➝絏 – GraalVM 僽➊⛎

GraalVM 饰㨤✵ 2011 䎃 Oracle 㹊낉㹔涸♧⚡灇瑕고湡կ霪고湡傋㖈⴯䒊♧⚡〳参匊ⴀ䚍腊鵘遤㢴猫綘玐露鎊
涸鵘遤傞䎂〵㥵♴䨾鶣Ⱖ呍䗱僽넞紩名⻊ GraalVM 綘霖㐼կGraalVM 綘霖㐼〳欽⡲ Java 贞䬾劼涸⽰傞
(JIT) 綘霖㐼䧴䌐⸔ GraalVM 劥㖑Ꞥ⫸䲿⵸㼜Java 㶶蒜瀦綘霖⚹⾲欰劼㐼瀦

GraalVM 僽➢JVM ⰻ鿈㼜C2 JIT 綘霖㐼剏䰃⚹倝涸Graal JIT 綘霖㐼
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MLE ➝絏 – GraalVM 僽➊⛎
㼆梡㹊⚆歲涸䎾欽鵳遤㛇ⲥ崵霚涸絕卓䚍腊䖤ⵌ䲿⼮
GraalVM 䲿⵸㼜Java 䎾欽玐䎸綘霖䧭杝用涸✳鵳ⵖ俒⟝鵯❈✳鵳ⵖ俒⟝〳参用⽰゗⸓偽꨽곫掚⽰〳䲿⣘
䂽⧩䚍腊
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MLE ➝絏 – GraalVM 僽➊⛎

刿䘯ծ刿鲽ծ刿溁ⰻ㶸
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MLE ➝絏 – GraalVM 僽➊⛎

鸑鵂Graal 綘霖㐼♸Truffle 露鎊㹊倶呥卹ㄤSulong 湱絕展Ⱏず⼸⡲参⼾馊䚍腊鵘遤JavaScriptծPythonծR
ծRuby 参对LLVM 佅䭯涸Ⱖ➭瘝露鎊
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MLE➝絏 – MLE僽➊⛎

MLEOracle Database Multilingual Engine侨䰘䎽㢴露鎊䒸乾

欽✵㖈 Oracle 侨䰘䎽⚥䪄遤 GraalVM涸鵘遤傞

• MLE JavaScript㖈Oracle 18c⚥껷妃⡲⚹Beta鷥고䒸Ⰶ

• 21c⚥〄䋒鸑鵂DBMS_MLE⺫勻䪄遤JavaScript

• ⡲⚹ ♧고⸆腊䲿⣘➑欽✵鵘遤 JavaScript 晙媯

• 23c⚥鸑鵂䪈㾝✫䭯⛉䚍MLE Module垷㗌ծ➢SQL䧴PL/SQL勻靈欽垷㗌瘝

• ⯈雽⴯䒊〳ꅾ欽涸➿瀦㗌獦⚹垷㗌

11

湡⵸➑佅䭯MLE JavaScript㼜勻GraalVM䨾腊佅䭯Ⱖ㸐露鎊⛲⠔鄄⸈鵳勻
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MLE➝絏 – MLE僽➊⛎

MLE卹匬㕃㛇✵GraalVM
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鵘遤ECMAScript

䲿⣘䘯鸟゗⸓ㄤ⡛ⰻ㶸
涸瑟ꢂ⽑欽

• 犜姺俒⟝霄꡼
• 犜緸絞鸑雴
• 䱽ⵖⰻ㶸ⴔꂁㄤ絁玐
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Agenda

Ø Oracle MLE➝絏

ü MLEծ GraalVM僽➊⛎
Ø MLE JavaScript㖈侨䰘䎽畮㹊乼

• MLE JavaScript⸔⸂APEX

• SQL Workshop⚥䪄遤JS➿瀦
• APEX䎾欽⚥咨欽MLE JS

• ⚹➊⛎꨽銳㖈剪⸉畮䪄遤JS

• 㥵⡦㖈APEX⚥咨欽痦♲倰JS Module

• MLE Demo ⴔ❧

• SQL Workshop⚥䪄遤JS➿瀦

Copyright © 2023, Oracle and/or its affiliates.13



MLE JavaScript 侨䰘䎽畮㹊乼


Hello World 

1. ⴯䒊JS䪄遤♳♴俒

2. 㖈䔲⵸♳♴俒⚥䪄遤JS➿瀦


3. 幡ꤑJS♳♴俒

⯝餩ㅐ霧掚絁400-699-8888 14 Copyright © 2023, Oracle and/or its affiliates 



MLE JavaScript 侨䰘䎽畮㹊乼


㥵⡦⠛鷻⿬侨ャ

㖈PL/SQL⚥ 
/* 霃縨val 涸⧩ⵌMLE 涸JS♳♴俒⚥ */ 
DBMS_MLE.export_to_mle(ctx, 'val', 42); 
/* 㖈PL/SQL⚥➢JS♳♴俒⚥㼋Ⰶres 涸⧩》ⴀ */ 
DBMS_MLE.import_from_mle(ctx, 'res', res); 

㖈JS⚥ 
/* 䒸Ⰶval ⿬侨 */ 
bindings.importValue("val"); 
/* 霃縨res 涸⧩㼋ⴀⵌPL/SQL⚥ */ 
bindings.exportValue("res", val + 7); 

⯝餩ㅐ霧掚絁400-699-8888 15 Copyright © 2023, Oracle and/or its affiliates 



MLE JavaScript 侨䰘䎽畮㹊乼

DBMS_MLE -⢪欽JavaScript SQL Driver 

⢪欽JavaScript㼜侨䰘䎽邍⚥涸侨䰘靀》ⴀ勻
DECLARE 

ctx DBMS_MLE.context_handle_t; 
user_code clob := q'~ 

const oracledb = require("mle-js-oracledb"); 

// implicit connection - server-side execution 
const conn = oracledb.defaultConnection(); 

// execute quer y with bind, fetch result rows 
const query = "select empno, ename, sal from emp where sal < :1 order by sal desc"; 
const res = conn.execute(query, [3000]); 
for (let row of res.rows) { 

console.log("empno: " + row[0] + ", and the name: " + row[1]+", sal: "+row[2]) 
}; 

~'; 
BEGIN 

ctx := DBMS_MLE.create_context(); 
DBMS_MLE.eval(ctx, 'JAVASCRIPT', user_code); 
DBMS_MLE.drop_context(ctx); 

END; 

⯝餩ㅐ霧掚絁400-699-888816 Copyright © 2023, Oracle and/or its affiliates 



⚹➊⛎㖈剪⸉畮勻䪄遤JavaScript

17

• 剪⸉畮䪄遤JavaScript刿㸝Ⰼ
JavaScript㖈㹐䨪畮鵘遤涸㸝Ⰼ䚍♧湬僽JS涸䓳고♧菚涸㶸㖈罜㥵卓腊㖈剪⸉畮䪄遤JS㸝Ⰼ䚍擎擎䲿넞
䓙邉✫Ɤ⛉参勻涸㸝Ⰼ䚍䓳挿

• 鍒ꝉ✫刿㢴涸⢪欽㖞兞
嫱㥵㖈剪⸉畮欰䧭✳絶瀦傞㽠〳参㹊梡㖈俒咓⚥䅺Ⰶ✳絶瀦ծ㖈剪⸉畮〄齱⟝傞〄鷐✳絶瀦㕃晙瘝瘝կ
齡❈➑⳪㹐䨪畮偽岁⨞ⵌ涸

• ♸Ⱖ㸐䎂〵㼆䱹鷥䭊刿㢴✫
㖈⨞♧❈꧋䧭涸傞⦫♧菚〳腊⠔䲿⣘♧❈䌢錛露鎊涸SDKJS䖃䖃僽Ⱖ⚥⛓♧⡎♧菚♶⠔䲿⣘PL/SQL
涸SDK✵僽䌢䌢銳㖈㹐䨪畮勻⨞鵯❈㹊꣢僽㛇✵剪⸉畮涸꧋䧭䎇♶展鷓⛲♶㸝Ⰼկⱄ嫱㥵♧❈⸈㺙皾
岁⛲㶸㖈⠔䲿⣘⚺崨䒓〄露鎊涸⡎〳腊尵剣PL/SQL涸罜梡㖈鵯❈㽠鿪〳参湬䱹㖈剪⸉畮鵘遤✫꧋
䧭」䖤刿㺂僒✫
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Agenda

ü Oracle MLE➝絏

ü MLEծ GraalVM僽➊⛎
ü MLE JavaScript㖈侨䰘䎽畮㹊乼

Ø MLE JavaScript⸔⸂APEX

• SQL Workshop⚥䪄遤JS➿瀦
• APEX䎾欽⚥咨欽MLE JS

• ⚹➊⛎꨽銳㖈剪⸉畮䪄遤JS

• 㥵⡦㖈APEX⚥咨欽痦♲倰JS Module

• MLE Demo ⴔ❧

• 吥낉ծ✳絶瀦欰䧭ծMarkdown鲮HTMLծ
HTML鵂応㐼ծ㕃晙㢅椚ծ䞔䠭ⴔ區
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APEX

APEX㸽緸
• 宕⛉⯝餩
• ⡛➿瀦

19 ⯝餩ㅐ霧掚絁400-699-8888Copyright © 2023, Oracle and/or its affiliates

• 500,000+ 䒓〄罏

• 2+ Million 䎾欽

• 6,000+嫦㣔倝⴯䒊䎾欽

• 50,000+㹐䨪

• 150+ 展⡲⠑⠶

https://apex.oracle.com/zh-cn/


MLE 騈APEX ⿶僽➊⛎Ⱒ禹

APEX ⚥湬䱹⾲欰佅䭯JavaScript 
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MLE JavaScript⸔⸂APEX – SQL Commands ⴲ⡤낉

⦶⸔MLEAPEX 」魧⚹㢴露鎊
JS⢪欽侨䰘䎽叅霧涸鵥㔐

21 Copyright © 2023, Oracle and/or its affiliates ⯝餩ㅐ霧掚絁400-699-8888 



MLE JavaScript⸔⸂APEX – SQL Commands ⴲ⡤낉


⯝餩ㅐ霧掚絁400-699-8888 

㥵⡦㼜MLE ⚥涸JS涸⧩
⡲⚹⿬侨⠛鵂⿡

22 Copyright © 2023, Oracle and/or its affiliates 



MLE JavaScript⸔⸂APEX – 䎾欽⚥⢪欽MLE JavaScript 

APEX 鸑鵂⢪欽apex.env 勻擎擎皍⻊✫♸MLE JavaScript ⛓ꢂ涸⿬侨⠛鷻瘝䊨⡲

23 

㖈侨䰘䎽畮鸑鵂DBMS_MLE ⺫勻杝用鵘遤MLE JS 涸➿瀦 鸑鵂APEX ⢪欽DBMS_MLE 
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MLE JavaScript⸔⸂APEX – 㥵⡦㖈APEX ⚥⢪欽痦♲倰JS Module 

〳参⢪欽侨䰘䎽⾲欰䲿⣘涸䭯⛉⻊MLE Module 勻盗椚Moduleկ㸽倰俒咓錛>> 䒸ⰆMLE JavaScript Modules 

1. 侨䰘䎽畮鸑鵂PL/SQL ⴯䒊MLE Module 嫱㥵〭named_exports_module 

CREATE OR REPLACE MLE MODULE named_exports_module LANGUAGE JAVASCRIPT AS

function sum(a, b) {


return a + b;

}

function difference(a, b) {


return a - b;

}

export {sum, difference};

/ 

㥵卓⴯䒊涸module 銳䒸ⰆⰦ㸐⣜饆涸module 傞〳⟄欽import 䒸Ⰶկ
嫱㥵䒸Ⰶ涸namedExports 僽㖈た꬗痦2姿⚥㹁⛐涸梠㞯」ꆀ涸JS䒸Ⰶぜた꬗姿낢⚥⛲⠔溏ⵌ

㥵⡦僥㼘鵯功namedExports ♸Ⱖ䨾㼆䎾涸MLE Module


24 Copyright © 2023, Oracle and/or its affiliates 

create OR REPLACE MLE module jsmodule LANGUAGE JAVASCRIPT 
As 

import * as myMath from "namedExports"; 

export function mySum(a, b) {return myMath.sum(a,b+10);} 
export function myDiff(a, b) {return myMath.difference(a,b);} 

/ 

⯝餩ㅐ霧掚絁400-699-8888 

https://docs.oracle.com/en/database/oracle/oracle-database/23/mlejs/overview-importing-mle-js-modules.html


MLE JavaScript⸔⸂APEX – 㥵⡦㖈APEX ⚥⢪欽痦♲倰JS Module 

㸽倰俒咓錛>> 䒸ⰆMLE JavaScript Modules 

2.	 ⴯䒊MLE Module 涸梠㞯」ꆀ

䒊用♳♧姿䨾⴯䒊涸Module ㄤ㖈JS銳䒸Ⰶぜ⛓ꢂ涸僥㼘Ⱒ禹♧⚡梠㞯」ꆀ〳参⺫ゎ剣㢴⚡Modules 

CREATE OR REPLACE MLE ENV xh_exports_env 
imports ('namedExports' MODULE named_exports_module, 

'jsModule' MODULE JSMODULE); 

⯝餩ㅐ霧掚絁400-699-8888 25 Copyright © 2023, Oracle and/or its affiliates 

https://docs.oracle.com/en/database/oracle/oracle-database/23/mlejs/overview-importing-mle-js-modules.html


MLE JavaScript⸔⸂APEX – 㥵⡦㖈APEX ⚥⢪欽痦♲倰JS Module 

㸽倰俒咓錛>> 䒸ⰆMLE JavaScript Modules 

3. JS➿瀦䒸ⰆMLE Module 䎇䭷㹁僽⢪欽ㆭ⚡#2姿⚥䨾⴯䒊涸MLE Module 涸梠㞯」ꆀ
APEX 涸SQL Commands⚥ APEX 涸䎾欽涸Process ⚥⢪欽傞

26 Copyright © 2023, Oracle and/or its affiliates ⯝餩ㅐ霧掚絁400-699-8888 

https://docs.oracle.com/en/database/oracle/oracle-database/23/mlejs/overview-importing-mle-js-modules.html


MLE JavaScript⸔⸂APEX – 㥵⡦㖈APEX ⚥⢪欽痦♲倰JS Module


㸽倰俒咓錛>> 䒸ⰆMLE JavaScript Modules 

4. 剒た㽠〳参湬䱹㖈Process ꅽ꬗䒸Ⰶ✫

const {sum, different} = await import("namedExports"); 
apex.env.P4_JS_OUTPUT = sum(7, 8); 

⯝餩ㅐ霧掚絁400-699-8888 27 Copyright © 2023, Oracle and/or its affiliates 

https://docs.oracle.com/en/database/oracle/oracle-database/23/mlejs/overview-importing-mle-js-modules.html


Agenda 

ü	 Oracle MLE ➝絏

ü MLEծ GraalVM 僽➊⛎
ü MLE JavaScript 㖈侨䰘䎽畮㹊乼

ü	 MLE JavaScript⸔⸂APEX 

ü SQL Workshop ⚥䪄遤JS➿瀦
ü APEX 䎾欽⚥咨欽MLE JS 

ü ⚹➊⛎꨽銳㖈剪⸉畮䪄遤JS 

ü 㥵⡦㖈APEX ⚥咨欽痦♲倰JS Module 

Ø	 MLE Demo ⴔ❧ 

Ø	 吥낉ծ✳絶瀦欰䧭ծMarkdown 鲮HTMLծ 
HTML 鵂応㐼ծ㕃晙㢅椚ծ䞔䠭ⴔ區
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APEX + MLE Demo

• https://github.com/stefandobre/apex-mle-demo

Copyright © 2023, Oracle and/or its affiliates29

• APEX + Server-Side JavaScript hands-on餴俱
湬䱹欽⾲欰涸䭯⛉⻊MLE Module勻㹊梡

https://github.com/stefandobre/apex-mle-demo
https://shlayel.github.io/oracle-livelabs-apex/mle-javascript/index.html


MLE Demoⴔ❧


⯝餩ㅐ霧掚絁400-699-8888 30 Copyright © 2023, Oracle and/or its affiliates 



MLE Demoⴔ❧


APEX 涸SQL Workshop -> Object Browser -> 䊩鴝涸♴䬘⴩邍ꅽ鷥䭊

⯝餩ㅐ霧掚絁400-699-8888 

䒊MLE Module 
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MLE Demoⴔ❧


参validator ⚹⢾剒た欰䧭㥩涸validator 涸MLE Module 

㼜➿瀦⺫醙䧭叻ⲥ涸js module 䕎䒭

32 

export var validator = (function () { 
var exports = {}; 
var module = {exports: exports}; 

// ... 痦♲倰JS䎽姼㢅ⴭ⚹validator.min.js 涸ⰻ㺂... 

return module.exports; 
})(); 
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MLE Demoⴔ❧


参validator⚹⢾ 

requireModule('validator').isEmail(apex.env.P15_EMAIL) 

(await import("validator")).validator.isEmail(apex.env.P15_EMAIL) 

佖
⚹ 
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用⽰䪊瀦鵳遤1V1 ⯝餩ㅐ霧

2023 䎃 10 剢MySQL 5.7 㼜絊姺㸽倰佅䭯ㄤ刿倝կ

用ⵠ⼮紩荛刿䘯ծ刿珘㹁ծ刿㸝Ⰼ涸MySQL 8.0 / 

MySQL Database Service 蜦》 300+ 고倝暵䚍

⢪䒓〄刿⸈抳崞ㄤ넞佪刿㥩涸忘駈⚌⸉〄㾝꨽宠կ

⯝餩ㅐ霧掚絁
400-699-8888 

* 崞⸓剒絊鍒ꅺ终䔱歌낧俒Ⱆ぀䨾剣
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