
How to Develop an MLE Module 
with Oracle Database 23ai?

Philipp Salvisberg
19th November 2024



Welcome

Philipp Salvisberg
Founder, Owner and CEO of Grisselbav GmbH

• Database-centric Development
• Model-driven Software Development
• Open-Source Development

philipp.salvisberg@grisselbav.com
https://www.salvis.com/blog/
https://github.com/PhilippSalvisberg/js23c/tree/main/sandbox3 

2

mailto:philipp.salvisberg@grisselbav.com
https://www.salvis.com/blog/
https://github.com/PhilippSalvisberg/js23c/tree/main/sandbox3


Using Third Party Library
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select e_mail, validator_api.is_email(e_mail) as is_valid
  from (values
          ('esther.muster@example.com'),
          ('Esther Muster <esther.muster@example.com>'),
          ('esther.muster@dubious.com')
       ) test_data (e_mail);

E_MAIL                                      IS_VALID
----------------------------------------- ----------
esther.muster@example.com                          1
Esther Muster <esther.muster@example.com>          0
esther.muster@dubious.com                          0

Check Validity of E-Mail Addresses
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script https://raw.githubusercontent.com/PhilippSalvisberg/mle-sqlcl/main/mle.js 
install validator_mod https://esm.run/validator@13.12.0 13.12.0

select version, language_name, length(module)
  from user_mle_modules
 where module_name = 'VALIDATOR_MOD';

MLE module VALIDATOR_MOD compiled

VERSION    LANGUAGE_NAME       LENGTH(MODULE)
---------- ---------------- ----------------- 
13.12.0    JAVASCRIPT                  123260

Install MLE Module
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PL/SQL Package Specification
create or replace package validator_api is
   function is_email(in_email in varchar2)
      return boolean deterministic;
end validator_api;
/

PL/SQL Package Body
create or replace package body validator_api is
   function is_email_internal(
      in_email   in varchar2,
      in_options in json
   ) return boolean deterministic as mle module 
   validator_mod signature 'default.isEmail(string, any)';

   function is_email(in_email in varchar2)
      return boolean deterministic is
   begin
      return is_email_internal(
                in_email   => in_email,
                in_options => json('
                   {"allow_display_name": false,
                    "allow_undescores": false,
                    "require_display_name": false,
                    "allow_utf8_local_part": true,
                    "require_tld": true, 
                    "allow_ip_domain": false,
                    "domain_specific_validation": false,
                    "blacklisted_chars": "",
                    "ignore_max_length": false,
                    "host_blacklist": ["dubious.com"],
                    "host_whitelist": []}'));
   end is_email;
end validator_api;

MLE Module Wrapper

Hidden MLE
Call Spec in the 
package body!
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select e_mail, validator_api.is_email(e_mail) as is_valid
  from (values
          ('esther.muster@example.com'),
          ('esther.muster@my_example.com'),
          ('esther_muster@example.com')
       ) test_data (e_mail);

E_MAIL                         IS_VALID
---------------------------- ----------
esther.muster@example.com             1
esther.muster@my_example.com          0
esther_muster@example.com             1

Check Validity of E-Mail Addresses (2)



Use Case of Own Library
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exec demo.create_tabs;
select listagg(deptno, ', ') from dept;
select listagg(ename, ', ') from emp;

PL/SQL procedure successfully completed.

LISTAGG(DEPTNO,',')                                                                                                          
--------------------
10, 20, 30, 40

LISTAGG(ENAME,',')                                                                                                           
------------------------------------------------------------
CLARK, SCOTT, BLAKE, ADAMS, WARD, JONES, FORD, ALLEN, JAMES, 
MILLER, SMITH, MARTIN, KING, TURNER 

Create Emp/Dept in Current Schema



More Requirements
• Call to "demo.create_tab" is idempotent
• Data correspond to SCOTT schema
• Can pass an alternative table names
• Error when using invalid SQL names (avoid SQL injection)
• Error when using quoted names
• Create referential integrity constraints
• Add missing rows
• Reset changed rows
• Keep rows with unknown primary key
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Design &
Development Approach
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Design
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Development Approach
Development Outside of DB
with Visual Studio Code

• TypeScript
• Node.js
• node-oracledb
• sql-assert
• Vitest

Deployment into DB
with SQLcl

• JavaScript MLE modules
• MLE environment
• PL/SQL Call Specification
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Demo 1: Project Setup
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Configuration
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npm install

Debugger listening on ws://127.0.0.1:52457/b5a359a2-0cc6-45fd-babc-74abe3d36ffb
For help, see: https://nodejs.org/en/docs/inspector
Debugger attached.
(node:89799) ExperimentalWarning: CommonJS module 
/opt/homebrew/lib/node_modules/npm/node_modules/debug/src/node.js is loading ES Module 
/opt/homebrew/lib/node_modules/npm/node_modules/supports-color/index.js using require().
Support for loading ES Module in require() is an experimental feature and might change at 
any time
(Use `node --trace-warnings ...` to show where the warning was created)

added 113 packages, and audited 114 packages in 4s

28 packages are looking for funding
  run `npm fund` for details

found 0 vulnerabilities
Waiting for the debugger to disconnect...

Install NPM Modules



Demo 2: Develop
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demotabs.ts – Async, Global "session"
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npm run tsc

Debugger listening on ws://127.0.0.1:60284/be6d64ff-26a6-4807-a0ba-6d39b7de21b2
For help, see: https://nodejs.org/en/docs/inspector
Debugger attached.

> demotab@1.0.0 tsc
> tsc --project tsconfig.json

Debugger listening on ws://127.0.0.1:60289/8df9f64e-d24b-4ff1-9edc-2607af6682c0
For help, see: https://nodejs.org/en/docs/inspector
Debugger attached.
Waiting for the debugger to disconnect...
Waiting for the debugger to disconnect...

Compile TypeScript to JavaScript



demotab.js – Without Type Definitions
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Create User, Session for Tests
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Tests
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Run Tests
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Run Tests With Code Coverage
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Code Coverage Report
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Debug
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Unexpected Test Results
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Demo 3: Deploy
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deploy.sql
mle install sql_assert_mod https://esm.run/sql-assert@1.0.4 1.0.4
mle install demotab_mod ./esm/demotab.js 1.0.0

create or replace mle env demotab_env
   imports('sql-assert' module sql_assert_mod)
   language options 'js.strict=true, js.console=false, js.polyglot-builtin=true';

create or replace package demo authid current_user is
   procedure create_tabs as
   mle module demotab_mod env demotab_env signature 'create()';

   procedure create_tabs(
      in_dept_table_name in varchar2
   ) as mle module demotab_mod env demotab_env signature 'create(string)';   

   procedure create_tabs(
      in_dept_table_name in varchar2,
      in_emp_table_name  in varchar2
   ) as mle module demotab_mod env demotab_env signature 'create(string, string)';
end demo;
/

grant execute on demo to public;
create or replace public synonym demo for demotab.demo;



Tests
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Run All Tests
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Add Tests to Cover All Requirements
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Core Messages
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Develop MLE Modules Outside of the DB
• VS Code has everything you need
• Editor, Formatter, Linter
• TypeScript
• Test Integration
• Debugger

• Deploy unaltered and tested 
JavaScript code with SQLcl
• Enables integration into a CI/CD pipeline
• Suitable for code with/without SQL
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Thank you!


