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Boolean Datatype



SQL> alter table oehr_employees 
  2  add ( on_holiday boolean default false not null) 
  3* / 

Table OEHR_EMPLOYEES altered. 



SQL> update oehr_employees 
  2  set on_holiday = true  
  3  where employee_id <= 110 
  4* / 

11 rows updated.



SQL> select count(*) 
  2  from oehr_employees 
  3  where on_holiday 
  4* / 

   COUNT(*)  
___________  
         11 











SQL Domains



• Email address 

• Credit card no. 

• Zip code 

• Birthday



SQL> create domain birth_date as date 
2  constraint birth_date_only check ( birth_date = trunc ( birth_date ) ) 
3  display floor ( months_between ( sysdate, birth_date ) / 12 ) || ' years' 
4  order to_char( birth_date, 'MM-DD')  
5* / 

Domain BIRTH_DATE created.



SQL> alter table oehr_employees add ( date_of_birth birth_date ) 
2* / 

Table OEHR_EMPLOYEES altered.



SQL> declare 
  2    l_birth_date date; 
  3  begin  
  4    for emp in ( select * from oehr_employees) loop 
  5      select to_date(trunc(dbms_random.value(to_char(date’1920-01-01','J') 
  6                                            ,to_char(date'1999-12-31','J'))),'J')  
  7      into   l_birth_date; 
  8      update oehr_employees  
  9      set date_of_birth = l_birth_date  
 10      where employee_id = emp.employee_id; 
 11    end loop;                
 12  end; 
 13* / 

PL/SQL procedure successfully completed.



SQL> select first_name, last_name, date_of_birth, domain_display( date_of_birth ) age 
  2  from oehr_employees 
  3  order by domain_order( date_of_birth ) 
  4* / 

FIRST_NAME    LAST_NAME    DATE_OF_BIRTH    AGE           
_____________ ____________ ________________ ____________  
Elizabeth     Bates        04-JAN-61        62 years      
Nancy         Greenberg    05-JAN-81        42 years      
Matthew       Weiss        09-JAN-62        61 years      
Allan         McEwen       12-JAN-89        34 years      
David         Lee          13-JAN-38        85 years      
Mozhe         Atkinson     16-JAN-79        44 years      
Randall       Matos        16-JAN-40        83 years      
Timothy       Gates        28-JAN-22        101 years     
Michael       Rogers       30-JAN-64        59 years  
:::  



SQL> alter domain birth_date  
  2    modify display  
  3      floor ( months_between ( sysdate, birth_date ) / 12 ) || ' years ' || 
  4      mod ( floor ( months_between ( sysdate, birth_date ) ), 12 ) || ' months' 
  5* / 

Domain BIRTH_DATE altered.



SQL> select first_name, last_name, date_of_birth, domain_display( date_of_birth ) age 
  2  from oehr_employees 
  3  order by domain_order( date_of_birth ) 
  4* / 

FIRST_NAME    LAST_NAME    DATE_OF_BIRTH    AGE                    
_____________ ____________ ________________ _____________________  
Elizabeth     Bates        04-JAN-61        62 years 8 months      
Nancy         Greenberg    05-JAN-81        42 years 8 months      
Matthew       Weiss        09-JAN-62        61 years 8 months      
Allan         McEwen       12-JAN-89        34 years 8 months      
David         Lee          13-JAN-38        85 years 8 months      
Mozhe         Atkinson     16-JAN-79        44 years 8 months      
Randall       Matos        16-JAN-40        83 years 8 months      
Timothy       Gates        28-JAN-22        101 years 7 months     
Michael       Rogers       30-JAN-64        59 years 7 months    
:::



SQL> select d.name, c.search_condition, d.data_display, d.data_order 
  2  from all_domains d 
  3  left outer join all_domain_constraints c  
  4       on c.domain_owner = d.owner and c.domain_name = d.name  
  5  where owner = 'SYS' 
  6  order by 1 
  7* / 

EMAIL_D  

REGEXP_LIKE (email_d, '^([a-zA-Z0-9!#$%&*+=?^_`{|}~-]+(\.[A-Za-z0-9!#$
%&*+=?^_`{|}~-]+)*)@(([a-zA-Z0-9]([a-zA-Z0-9-]*[a-zA-Z0-9])?\.)+[a-zA-
Z0-9]([a-zA-Z0-9-]*[a-zA-Z0-9])?)$')





JavaScript / MLE



Why?

• Attract JavaScript developers 

• Some code might be easier to write in JavaScript





Why?

• Attract JavaScript developers 

• Some code is easier to write in JavaScript 

• Reuse code already written in JavaScript





curl -Lo validator.min.js https://cdn.jsdelivr.net/npm/validator@latest/+esm 

SQL> create directory if not exists javascript_src_dir  
  2  as '/opt/oracle/oradata/oradir' 
  3* / 

Directory JAVASCRIPT_SRC_DIR created. 



SQL> create mle module if not exists validator 
  2  language javascript 
  3  using bfile (javascript_src_dir, 'validator.min.js'); 
  4* / 

PL/SQL procedure successfully completed. 

SQL> select module_name, language_name  
  2  from user_mle_modules 
  3* / 

MODULE_NAME       LANGUAGE_NAME     
_________________ ________________  
EXAMPLE_MODULE    JAVASCRIPT        
VALIDATOR         JAVASCRIPT  



SQL> create or replace package js_validator as 
  2     
  3    function is_email( p_str varchar2 ) return boolean 
  4      as mle module validator 
  5      signature 'default.isEmail(string)'; 
  6   
  7  end js_validator; 
  8* / 

Package JS_VALIDATOR compiled



SQL> select js_validator.is_email('roel@apexconsulting.nl') 
  2* / 

   JS_VALIDATOR.IS_EMAIL('ROEL@APEXCONSULTING.NL')  
__________________________________________________  
                                                 1  

SQL> select js_validator.is_email('roel@apexconsulting.n') 
  2* / 

   JS_VALIDATOR.IS_EMAIL('ROEL@APEXCONSULTING.N')  
_________________________________________________  
                                                0 















Pick your validation language

js_validator.is_email(:P4_CUST_EMAIL)

(await import ("validator")).default.isEmail(apex.env.P4_CUST_EMAIL)



Why?

• Attract JavaScript developers 

• Some code is easier to write in JavaScript 

• Reuse code already written in JavaScript 

• Some code can’t be written - or is hard(er) to write -  in PL/SQL



Use cases

• Processing JavaScript objects (dates, JSON) 

• Listing  directories 

• Image manipulation 

• ????





Property Graphs



Use cases

• (Recursive) relations 

• Shortest path





create property graph … 
vertex tables (  
 …  
) 
edge tables (  
 …  
)



create property graph bank_graph 
vertex tables (  
 …  
) 
edge tables (  
 …  
)



create property graph bank_graph 
vertex tables (  
 bank_accounts 
 key (id) 
 properties( id, name, balance ) 
) 
edge tables (  
 …  
)



create property graph bank_graph 
vertex tables (  
 bank_accounts 
 key (id) 
 properties( id, name, balance ) 
) 
edge tables ( 
 bank_transfers 
 key (txn_id) 
 source key (src_acct_id) references bank_accounts(id)   
 destination key(dst_acct_id)references bank_accounts(id) 
 properties(src_acct_id, dst_acct_id, amount) 
)



SQL> select acct_id,  
  2         count(*) as num_transfers                                                                                
  3  from graph_table ( bank_graph                                                                                   
  4       match (src is bank_accounts) - [trf is bank_transfers] -> (dst is bank_accounts) 
  5       columns ( dst.id as acct_id )                                                                           
  6      ) group by acct_id order by num_transfers desc 
  7  fetch first 5 rows only                                                                                         
  8* /                                                                                                               
                                                                                                                     
   ACCT_ID    NUM_TRANSFERS                                                                                          
__________ ________________                                                                                          
       387               39                                                                                          
       934               39                                                                                          
       135               36                                                                                          
       534               32  
       380               31  

SQL> 

SQL> select dst_acct_id, count(*) as num_transfers 
  2  from bank_transfers 
  3  group by dst_acct_id 
  4  order by num_transfers desc 
  5  fetch first 5 rows only 
  6* /

Top 5 incoming transfers



SQL> select acct_id,  
  2         count(*) as num_transfers 
  3  from graph_table ( bank_graph 
  4  --      match (src is bank_accounts) - [trf is bank_transfers] -> (dst is bank_accounts) 
  5          match (src) -> (dst) 
  6          columns ( dst.id as acct_id ) 
  7      ) group by acct_id order by num_transfers desc 
  8  fetch first 5 rows only 
  9* /                                                                                                             
                                                                                                                     
   ACCT_ID    NUM_TRANSFERS                                                                                          
__________ ________________                                                                                          
       387               39                                                                                          
       934               39                                                                                          
       135               36                                                                                          
       534               32  
       380               31  

SQL> 

SQL> select dst_acct_id, count(*) as num_transfers 
  2  from bank_transfers 
  3  group by dst_acct_id 
  4  order by num_transfers desc 
  5  fetch first 5 rows only 
  6* /

Top 5 incoming transfers



SQL> select acct_id, count(*) as chains 
  2  from graph_table (bank_graph 
  3    match (src) ->{3} (src) 
  4    columns (src.id as acct_id) 
  5  ) group by acct_id order by chains desc 
  6  fetch first 5 rows only 
  7* / 

   ACCT_ID    CHAINS  
__________ _________  
       751         3  
       534         3  
       359         3  
       918         3  
       651         2 

3 hops roundtrips



SQL> select acct_id, count(*) as chains 
  2  from graph_table (bank_graph 
  3    match (src) ->{2,5} (src) 
  4    columns (src.id as acct_id) 
  5  ) group by acct_id order by chains desc 
  6  fetch first 5 rows only 
  7* / 

   ACCT_ID    CHAINS  
__________ _________  
       135        37  
       387        34  
       934        30  
       640        28  
       458        27 

2 to 5 hops roundtrips











AI Vector Search
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AI Vector Search
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