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Who are we?



The Oracle ACE Program 
400+ technical experts helping peers globally

• The Oracle ACE Program recognizes and rewards community members for their 
technical and community contributions to the Oracle community 

• 3 membership levels: Director, Pro, and Associate 

• Nominate yourself or a colleague at ace.oracle.com/nominate 

• Learn more at ace.oracle.com

@oracleaceFacebook.com/OracleACEsaceprogram_ww@oracle.com Oracle ACE Program Group

http://acenomination.oracle.com/
bit.ly/OracleACEProgram


Key Benefits

Cool swag*, Digital awards 
for social media, Oracle 
CloudWorld pass*, & more

ACE Member Benefits

Cloud Account
$5k USD Cloud account*

Networking

In-person & virtual 
networking opportunities for 
ACEs to connect with 
product development and 
each other.

Direct Access to Product 
Management 

Multiple direct 
communication channels 
to product management and 
fellow ACEs

Exclusive Content 

Exclusive monthly virtual 
meetings with product 
development teams + 
engaging guest speakers

Travel Support 
ACE Directors are eligible for 
travel support to give 
presentations or lead 
workshops at conferences 
globally

* for Pro and Director levels4



 multiple (dozens) of APEX Application instances

Monitoring an APEX SaaS 
solution 

• Multiple databases 

• Multiple APEX Instances 

• Multiple APEX Workspaces









Agents & Monitor
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Agents & Monitor

Every 10 minutes 

Gather info 

Post to Monitor 

dbms_scheduler.create_job( 
      job_name            => 'SEND_LOG_DATA', 
      job_type            => 'STORED_PROCEDURE', 
      job_action          => 'SEND.ACTIVITY_LOG', 
      number_of_arguments => 0, 
      start_date          => null, 
      repeat_interval     => 'FREQ=MINUTELY;INTERVAL=10', 
      end_date            => null, 
      enabled             => TRUE, 
      auto_drop           => FALSE, 
      comments            => null);



Agents & Monitor

Every 10 minutes 

Gather info 

select json_object( 
                key 'server' value sys_context('USERENV', 'SERVER_HOST'), 
                key 'database' value sys_context('USERENV', 'DB_NAME'), 
                key 'data' value ( 
                   select json_arrayagg(json_object ( 
                            key 'application_id' value p.application_id, 
                            key 'application_name' value p.application_name, 
                            key 'page_id' value p.page_id, 
                            key 'page_name' value p.page_name, 
                            key 'userid' value a.userid, 
                            key 'session_id' value a.session_id, 
                            key 'time_stamp' value a.time_stamp, 
                            key 'elap' value a.elap, 
                            key 'sqlerrm' value coalesce(a.sqlerrm, 
                             ( select max(m.message) 
                                 from apex_debug_messages m 
                                where m.message_level = 1 
                                  and m.session_id = a.session_id 
                                  and m.application_id = a.flow_id 
                                  and m.page_id = a.step_id 
                              )), 
                            key 'num_rows' value a.num_rows, 
                            key 'component_name' value a.component_name, 
                            key 'ir_search' value a.ir_search 
                          ) returning clob) 
                     from apex_activity_log a 
                     join apex_application_pages p 
                       on a.flow_id = p.application_id 
                      and a.step_id = p.page_id 
                    where time_stamp > l_start_date 
                ), 
….. many more lines ….



Agents & Monitor

Every 10 minutes 

Gather info 

Post to Monitor 

l_clob := apex_webservice.make_rest_request( 
          p_url         => '………/ords/apexmonitor/logging/activity', 
          p_http_method => 'POST', 
          p_body        => l_log_data_clob 
          );



Agents & Monitor

Every 10 minutes 

Gather info 

Post to Monitor 
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Agents & Monitor

ORDS Module 

begin 
  receive.activity_log( p_data => :body_text ); 

  :status := 200; 
exception 
  when others then 
    :status := 400; 
end;  



Agents & Monitor

ORDS Module 

Process JSON 

insert into psi_activity_log 
(server_name, database_name, application_id, application_name, page_id, page_name, 
 userid, session_id, time_stamp, elap, sqlerrm, num_rows, component_name, ir_search) 

select server_name, database_name, application_id, application_name, page_id, 
       page_name, userid, session_id, time_stamp, elap, sqlerrm, num_rows, 
       component_name, ir_search 
from json_table(p_data, 
     '$' columns (server_name   varchar2(256) path '$.server', 
                  database_name varchar2(256) path '$.database', 
                  nested path '$.data[*]' 
                  columns (application_id   number         path '$.application_id', 
                           application_name varchar2(256)  path '$.application_name', 
                           page_id          number         path '$.page_id', 
                           page_name        varchar2(256)  path '$.page_name', 
                           userid           varchar2(256)  path '$.userid', 
                           session_id       number         path '$.session_id', 
                           time_stamp       timestamp      path '$.time_stamp', 
                           elap             number         path '$.elap', 
                           sqlerrm          varchar2(4000) path '$.sqlerrm', 
                           num_rows         number         path '$.num_rows', 
                           component_name   varchar2(256)  path '$.component_name', 
                           ir_search        varchar2(4000) path '$.ir_search' 
                  ) 
               ) 
            ) 
where json_exists(p_data, '$.data'); 

….. for each and every node in the document ….



Agents & Monitor



Agents & Monitor

Every 10 minutes 

Gather info 

Post to Monitor 





Current / old solution

• PL/SQL to gather JSON 

• ORDS to deliver the result 

• PL/SQL: to unravel the JSON 

• APEX to display the results 



What does 23ai bring us?



JSON 
Relational 
Duality 
Views



JSON Relational

Flexibility 

Straightforward App Development 

Common Interchange Format

Consistency 

Space Efficiency 

Normalization



{ 
   "customer": { 
      "firstname": "Jason", 
      "lastname": "Voorhees", 
      "email": "jason.voorhees@fridays.com", 
      "address": { 
         "street": "1050 N Shore Dr", 
         "zipcode": "60014", 
         "city": "Crystal Lake", 
         "state": "IL", 
         "country": "US" 
      }, 
      "orders": [ 
         { 
            "ordernumber": "ABC1234", 
            "orderdate": "2024-08-05", 
            "invoicenumber": 2024399207, 
            "invoicedate": "2024-08-12T13:58:00", 
            "orderlines": [ 
               { 
                  "articlenumber": 814644, 
                  "articlename": "Stihl MS-311", 
                  "quantity": 1, 
                  "unitprice": 6.95, 
                  "vat_percentage": 6.25, 
                  "currency": "USD" 
               } 
            ] 
         } 
      ] 
   } 
}

{ 
   "customer": { 
      "firstname": "Betsy", 
      "lastname": "Palmer", 
      "email": "betsy.palmer@zaca-lake.com", 
      "address": { 
         "street": "8000 Foxen Canyon Rd", 
         "zipcode": "93441", 
         "city": "Los Olivos", 
         "state": "CA", 
         "country": "US" 
      }, 
      "orders": [ 
         { 
            "ordernumber": "BKDO77893", 
            "orderdate": "2024-08-05", 
            "invoicenumber": 202438667, 
            "invoicedate": "2024-08-27T16:55:21", 
            "orderlines": [ 
               { 
                  "articlenumber": 814644, 
                  "articlename": "Stihl MS-311", 
                  "quantity": 3, 
                  "unitprice": 6.95, 
                  "vat_percentage": 6.25, 
                  "currency": "USD" 
               } 
            ] 
         } 
      ] 
   } 
}



{ 
   "customer": { 
      "firstname": "Jason", 
      "lastname": "Voorhees", 
      "email": "jason.voorhees@fridays.com", 
      "address": { 
         "street": "1050 N Shore Dr", 
         "zipcode": "60014", 
         "city": "Crystal Lake", 
         "state": "IL", 
         "country": "US" 
      }, 
      "orders": [ 
         { 
            "ordernumber": "ABC1234", 
            "orderdate": "2024-08-05", 
            "invoicenumber": 2024399207, 
            "invoicedate": "2024-08-12T13:58:00", 
            "orderlines": [ 
               { 
                  "articlenumber": 814644, 
                  "articlename": "Stihl MS-311", 
                  "quantity": 1, 
                  "unitprice": 687.95, 
                  "vat_percentage": 6.25, 
                  "currency": "USD" 
               } 
            ] 
         } 
      ] 
   } 
}

{ 
   "customer": { 
      "firstname": "Betsy", 
      "lastname": "Palmer", 
      "email": "betsy.palmer@zaca-lake.com", 
      "address": { 
         "street": "8000 Foxen Canyon Rd", 
         "zipcode": "93441", 
         "city": "Los Olivos", 
         "state": "CA", 
         "country": "US" 
      }, 
      "orders": [ 
         { 
            "ordernumber": "BKDO77893", 
            "orderdate": "2024-08-05", 
            "invoicenumber": 202438667, 
            "invoicedate": "2024-08-27T16:55:21", 
            "orderlines": [ 
               { 
                  "articlenumber": 814644, 
                  "articlename": "Stihl MS-311", 
                  "quantity": 3, 
                  "unitprice": 6.95, 
                  "vat_percentage": 6.25, 
                  "currency": "USD" 
               } 
            ] 
         } 
      ] 
   } 
}



{ 
   "customer": { 
      "firstname": "Jason", 
      "lastname": "Voorhees", 
      "email": "jason.voorhees@fridays.com", 
      "address": { 
         "street": "1050 N Shore Dr", 
         "zipcode": "60014", 
         "city": "Crystal Lake", 
         "state": "IL", 
         "country": "US" 
      }, 
      "orders": [ 
         { 
            "ordernumber": "ABC1234", 
            "orderdate": "2024-08-05", 
            "invoicenumber": 2024399207, 
            "invoicedate": "2024-08-12T13:58:00", 
            "orderlines": [ 
               { 
                  "articlenumber": 814644, 
                  "articlename": "Stihl MS-311", 
                  "quantity": 1, 
                  "unitprice": 687.95, 
                  "vat_percentage": 6.25, 
                  "currency": "USD" 
               } 
            ] 
         } 
      ] 
   } 
}

{ 
   "customer": { 
      "firstname": "Betsy", 
      "lastname": "Palmer", 
      "email": "betsy.palmer@zaca-lake.com", 
      "address": { 
         "street": "8000 Foxen Canyon Rd", 
         "zipcode": "93441", 
         "city": "Los Olivos", 
         "state": "CA", 
         "country": "US" 
      }, 
      "orders": [ 
         { 
            "ordernumber": "BKDO77893", 
            "orderdate": "2024-08-05", 
            "invoicenumber": 202438667, 
            "invoicedate": "2024-08-27T16:55:21", 
            "orderlines": [ 
               { 
                  "articlenumber": 814644, 
                  "articlename": "Stihl MS-311", 
                  "quantity": 3, 
                  "unitprice": 687.95, 
                  "vat_percentage": 6.25, 
                  "currency": "USD" 
               } 
            ] 
         } 
      ] 
   } 
}

Change in One JSON Document might require 
a Change in Multiple JSON Documents



{ 
   "customer": { 
      "firstname": "Jason", 
      "lastname": "Voorhees", 
      "email": "jason.voorhees@fridays.com", 
      "address": { 
         "street": "1050 N Shore Dr", 
         "zipcode": "60014", 
         "city": "Crystal Lake", 
         "state": "IL", 
         "country": "US" 
      }, 
      "orders": [ 
         { 
            "ordernumber": "ABC1234", 
            "orderdate": "2024-08-05", 
            "invoicenumber": 2024399207, 
            "invoicedate": "2024-08-12T13:58:00", 
            "orderlines": [ 
               { 
                  "articlenumber": 814644, 
                  "articlename": "Stihl MS-311", 
                  "quantity": 1, 
                  "unitprice": 687.95, 
                  "vat_percentage": 6.25, 
                  "currency": "USD" 
               } 
            ] 
         } 
      ] 
   } 
}

{ 
   "customer": { 
      "firstname": "Betsy", 
      "lastname": "Palmer", 
      "email": "betsy.palmer@zaca-lake.com", 
      "address": { 
         "street": "8000 Foxen Canyon Rd", 
         "zipcode": "93441", 
         "city": "Los Olivos", 
         "state": "CA", 
         "country": "US" 
      }, 
      "orders": [ 
         { 
            "ordernumber": "BKDO77893", 
            "orderdate": "2024-08-05", 
            "invoicenumber": 202438667, 
            "invoicedate": "2024-08-27T16:55:21", 
            "orderlines": [ 
               { 
                  "articlenumber": 814644, 
                  "articlename": "Stihl MS-311", 
                  "quantity": 3, 
                  "unitprice": 687.95, 
                  "vat_percentage": 6.25, 
                  "currency": "USD" 
               } 
            ] 
         } 
      ] 
   } 
}

JSON Documents are not normalised



update articles ate 
   set ate.unitprice = 687.95 
 where ate.articlenumber = 814644;



JSON Relational Duality

Flexibility 

Straightforward App Development 

Common Interchange Format

Consistency 

Space Efficiency 

Normalization



{:}
JSON

JRDV

JSON Relational Duality



create or replace json relational duality view apm_logging_dv 
as 
select json { '_id' : id 
            ,server_name 
            ,database_name 
            ,application_id 
            ,page_id 
            ,page_name 
            ,userid 
            ,session_id 
            ,time_stamp 
            ,elap 
            ,sqlerrm 
            ,num_rows 
            ,component_name 
            ,ir_search } 
from apm_activity_log;



select json_serialize (data pretty) as data 
  from apm_logging_dv; 

DATA 
----------------------------------------- 
{ 
  "_id" : 1, 
  "_metadata" : 
  { 
    "etag" : "C6C4130A2763FB002BE136D368C36C32", 
    "asof" : "000025B8802DEFD3" 
  }, 
  "page_id" : 100, 
  "application_id" : 100, 
  "num_rows" : null, 
  "time_stamp" : "2024-08-21T17:20:27.303602", 
  "elap" : 112233, 
  "component_name" : "ComponentA", 
  "page_name" : "page100", 
  "server_name" : "MyServer", 
  "database_name" : "MyDatabase", 
  "session_id" : 12345, 
  "ir_search" : null, 
  "sqlerrm" : null, 
  "userid" : "MyUser" 
}



create or replace json relational duality view apm_logging_dv 
as 
select json { '_id' : id 
            ,server_name 
            ,database_name 
            ,application_id 
            ,page_id 
            ,page_name 
            ,userid 
            ,session_id 
            ,time_stamp 
            ,elap 
            ,sqlerrm 
            ,num_rows 
            ,component_name 
            ,ir_search } 
from apm_activity_log with insert update delete;



update apm_logging_dv d 
   set d.data = 
'{"_id" : 1, 
  "_metadata" : 
  { 
    "etag" : "C6C4130A2763FB002BE136D368C36C32", 
    "asof" : "000025B88036B6DB" 
  }, 
  "page_id" : 100, 
  "application_id" : 100, 
  "num_rows" : null, 
  "time_stamp" : "2024-08-21T17:20:27.303602", 
  "elap" : 112233, 
  "component_name" : "ComponentA", 
  "page_name" : "page100", 
  "server_name" : "MyServer", 
  "database_name" : "MyDatabase", 
  "session_id" : 12345, 
  "ir_search" : null, 
  "sqlerrm" : null, 
  "userid" : "DifferentUser" 
}' 
 where json_exists (d.data, '$?(@."_id" == $id)' 
                   passing '1' as "id" 
                   );



select json_serialize (data pretty) as data 
  from apm_logging_dv d 
 where json_exists (d.data, '$?(@."_id" == $id)' 
                    passing '1' as "id" 
                   ); 

DATA 
------------------------------------------- 
{ 
  "_id" : 1, 
  "_metadata" : 
  { 
    "etag" : "71331E82FDCBC4736971E35275BD719A", 
    "asof" : "000025B88049417F" 
  }, 
  "page_id" : 100, 
  "application_id" : 100, 
  "num_rows" : null, 
  "time_stamp" : "2024-08-21T17:20:27.303602", 
  "elap" : 112233, 
  "component_name" : "ComponentA", 
  "page_name" : "page100", 
  "server_name" : "MyServer", 
  "database_name" : "MyDatabase", 
  "session_id" : 12345, 
  "ir_search" : null, 
  "sqlerrm" : null, 
  "userid" : "DifferentUser" 
}



insert into apm_logging_dv 
values ( 
'{"page_id" : 150, 
  "application_id" : 100, 
  "num_rows" : null, 
  "time_stamp" : "2024-08-23T09:59:31.303602", 
  "elap" : 112233, 
  "component_name" : "ComponentA", 
  "page_name" : "page100", 
  "server_name" : "MyServer", 
  "database_name" : "MyDatabase", 
  "session_id" : 12345, 
  "ir_search" : null, 
  "sqlerrm" : null, 
  "userid" : "MyUser" 
}'  
);





{"component_name":{"$like":"%omponent%"}}



Content-Type: application/merge-patch+json

{"_id":{"$eq":46}}







create table bands ( 
  id         varchar2(30) not null , 
  name       varchar2(255) not null unique, 
  constraint bands_pk primary key(id) 
);

create table musicians ( 
  id         integer generated by default on null as identity, 
  band_id    varchar2(30) not null, 
  name       varchar2(40) not null, 
  constraint musicians_band_fk foreign key (band_id) references bands(id), 
  constraint musicians_pk primary key(id) 
);



create or replace json relational duality view bands_dv 
as 
select json_object (key '_id' value b.id 
                   ,key 'name' value b.name 
                   ,key 'musicians' value 
                        (select json_arrayagg 
                                (json_object ( 
                                    key 'musicians_id' value m.id 
                                   ,key 'name' value m.name)) 
                           from musicians m with insert update delete 
                          where m.band_id = b.id)) 
  from bands b with insert update delete;



insert into bands_dv 
values ( 
   q'~{ 
    "_id": "200", 
    "name": "Beatles", 
    "musicians": [ 
        {"name": "Paul McCartney"}, 
        {"name": "John Lennon"}, 
        {"name": "George Harrison"}, 
        {"name": "Ringo Starr"} 
    ] 
}~' 
);



SQL> select * 
  2*   from bands; 

ID                             NAME                      
------------------------------ ------------------------- 
200                            Beatles                   

SQL> select * 
  2*   from musicians; 

        ID BAND_ID                        NAME                      
---------- ------------------------------ ------------------------- 
         1 200                            George Harrison           
         2 200                            Paul McCartney            
         3 200                            Ringo Starr               
         4 200                            John Lennon              



BAND                                               
-------------------------------------------------- 
{                                                  
  "_id" : "200",                                   
  "_metadata" :                                    
  {                                                
    "etag" : "64CEDA7495A5EBE5F28668C6C1042452",   
    "asof" : "000025BB5CA96906"                    
  },                                               
  "name" : "Beatles",                              
  "musicians" :                                    
  [                                                
    {                                              
      "musicians_id" : 1,                          
      "name" : "George Harrison"                   
    },                                             
    {                                              
      "musicians_id" : 2,                          
      "name" : "Paul McCartney"                    
    },                                             
    {                                              
      "musicians_id" : 3,                          
      "name" : "Ringo Starr"                       
    },                                             
    {                                              
      "musicians_id" : 4,                          
      "name" : "John Lennon"                       
    }                                              
  ]                                                
} 

SQL> select json_serialize 
               (data pretty) as band 
  2*   from bands_dv;



update bands_dv b 
   set b.data =  
q'~{ "_id":200, 
    "name": "Beatles", 
    "musicians": [ 
        {"name": "Roel Hartman"}, 
        {"name": "Alex Nuijten"} 
    ] 
}~' 
where b.data."_id" = '200' 
   and json_exists (b.data, '$.musicians[*]?(@.name in ("George Harrison", "John Lennon"))');



SQL> select * 
  2*   from bands; 

ID                             NAME                      
------------------------------ ------------------------- 
200                            Beatles                  

SQL> select * 
  2*   from musicians; 

        ID BAND_ID                        NAME                      
---------- ------------------------------ ------------------------- 
         5 200                            Alex Nuijten              
         6 200                            Roel Hartman  



update bands_dv b 
   set b.data =  
q'~{ "_id":200, 
    "name": "Beatles", 
    "musicians": [ 
      {"name" : "Paul McCartney"},                 
      {"name" : "Ringo Starr"}, 
      {"name" : "Roel Hartman"}, 
      {"name" : "Alex Nuijten"} 
    ] 
}~' 
where b.data."_id" = '200'



update bands_dv b 
   set b.data = json_transform (b.data 
            ,set '$.musicians[0].name' = 'Roel Hartman' 
            ,set '$.musicians[3].name' = 'Alex Nuijten' 
       );



update bands_dv b 
   set b.data = json_transform (b.data 
            ,remove '$.musicians[*]?(@.name == "John Lennon")' 
                   ,'$.musicians[*]?(@.name == "George Harrison")' 
            ,append '$.musicians' = json {'name' : 'Roel Hartman'} 
                   ,'$.musicians' = json {'name' : 'Alex Nuijten'} 
       );



SQL> select * 
  2    from musicians 
  3* / 

        ID BAND_ID                        NAME                                     
---------- ------------------------------ ---------------- 
         2 200                            Paul McCartney  
         3 200                            Ringo Starr    
        14 200                            Alex Nuijten  
        15 200                            Roel Hartman





create table bands ( 
  id         varchar2(30) not null , 
  name       varchar2(255) not null unique, 
  extra_info json (object), 
  constraint bands_pk primary key(id) 
);

create table musicians ( 
  id         integer generated by default on null as identity, 
  band_id    varchar2(30) not null, 
  name       varchar2(40) not null, 
  extra_info json (object), 
  constraint musicians_band_fk foreign key (band_id) references bands(id), 
  constraint musicians_pk primary key(id) 
);



create or replace json relational duality view bands_dv 
as 
select json_object (key '_id' value b.id 
                   ,key 'name' value b.name 
                   ,b.extra_info  as flex column 
                   ,key 'musicians' value 
                        (select json_arrayagg 
                                (json_object ( 
                                    key 'musicians_id' value m.id 
                                   ,key 'name' value m.name 
                                   ,m.extra_info as flex column)) 
                           from musicians m with insert update delete 
                          where m.band_id = b.id)) 
  from bands b with insert update delete;



insert into bands_dv 
values ( 
   q'~{ 
    "_id": "100", 
    "name": "Beatles", 
    "link":"www.beatles.com", 
    "discography": ["Please Please Me","With the Beatles","A Hard Day's Night","Beatles for Sale", 
                    "Help!","Rubber Soul","Revolver","Sgt. Pepper's Lonely Hearts Club Band", 
                    "The Beatles ('The White Album')","Yellow Submarine","Abbey Road","Let It Be"], 
    "musicians": [ 
        {"name": "Paul McCartney", "remarkable":"lefty", "dob":"1942-06-18"}, 
        {"name": "John Lennon", "fullname":"John Winston Ono Lennon"}, 
        {"name": "George Harrison","knownAlias":"Arnold Grove"}, 
        {"name": "Ringo Starr","quirks":"is left handed drummer on a right handed set"} 
    ]}~' 
);



SQL> select * 
  2*   from bands; 

ID                             NAME                      EXTRA_INFO                                                   
------------------------------ ------------------------- ------------------------------------------------------------ 
100                            Beatles                   {"link":"www.beatles.com","discography":["Please Please Me", 
                                                         "With the Beatles","A Hard Day's Night","Beatles for Sale"," 
                                                         Help!","Rubber Soul","Revolver","Sgt. Pepper's Lonely Hearts 
                                                          Club Band","The Beatles ('The White Album')","Yellow Submar 
                                                         ine","Abbey Road","Let It Be"]}

SQL> select * 
  2*   from musicians; 

        ID BAND_ID                        NAME                      EXTRA_INFO                                                   
---------- ------------------------------ ------------------------- --------------------------------------------------------- 
         9 100                            George Harrison           {"knownAlias":"Arnold Grove"}                                
        10 100                            Paul McCartney            {"remarkable":"lefty","dob":"1942-06-18"}                    
        11 100                            Ringo Starr               {"quirks":"is left handed drummer on a right handed set"}    
        12 100                            John Lennon               {"fullname":"John Winston Ono Lennon"}   



create or replace json relational duality view apm_actlog_dv 
as 
select json {'_id' : json {apn.application_id 
                          ,apn.database_name 
                          ,apn.server_name} 
            ,apn.application_name 
            ,'logging': [ 
               select json {'logid' : l.id 
                           ,l.page_id 
                           ,l.page_name} 
                 from apm_activity_log l 
                where l.application_id = apn.application_id 
                  and l.database_name = apn.database_name 
                  and l.server_name = apn.server_name 
            ]} 
  from apm_application apn with insert update;

Applications

Logins



{ 
    "_id": { 
        "application_id": 100, 
        "database_name": "MyDatabase", 
        "server_name": "MyServer" 
    }, 
    "application_name": "app100", 
    "logging": [ 
        { 
            "logid": 1, 
            "page_id": 100, 
            "page_name": "page100" 
        }, 
        { 
            "logid": 21, 
            "page_id": 150, 
            "page_name": "page150" 
        } 
    ], 
    "_metadata": { 
        "etag": "1tMfFdMLMxE0BEihpHBQSA==", 
        "asof": "AAAluIHguGw=" 
    } 
}

create or replace json relational duality view apm_actlog_dv 
as 
select json {'_id' : json {apn.application_id 
                          ,apn.database_name 
                          ,apn.server_name} 
            ,apn.application_name 
            ,'logging': [ 
               select json {'logid' : l.id 
                           ,l.page_id 
                           ,l.page_name} 
                 from apm_activity_log l 
                where l.application_id = apn.application_id 
                  and l.database_name = apn.database_name 
                  and l.server_name = apn.server_name 
            ]} 
  from apm_application apn with insert update;

Applications

Logins

Pass in Master Data with all of its Details



create or replace json relational duality view apm_logging_dv 
as 
select json {'_id' : l.id 
            ,l.page_id 
            ,l.page_name 
            ,'application' : (  
               select json {'application_id' : a.application_id 
                           ,a.application_name 
                           ,a.database_name 
                           ,a.server_name} 
                 from apm_application a 
                where a.application_id = l.application_id 
                  and a.database_name = l.database_name 
                  and a.server_name = l.server_name) 
            } 
  from apm_activity_log l;

Logins

Applications



{ 
  "_id" : 21, 
  "_metadata" : 
  { 
    "etag" : "CAF7BAB63202FBE9AC4D0EF1AB0CD943", 
    "asof" : "000025B8823FE63D" 
  }, 
  "page_id" : 150, 
  "page_name" : "page150", 
  "application" : 
  { 
    "application_id" : 100, 
    "application_name" : "app100", 
    "database_name" : "MyDatabase", 
    "server_name" : "MyServer" 
  } 
}

create or replace json relational duality view apm_logging_dv 
as 
select json {'_id' : l.id 
            ,l.page_id 
            ,l.page_name 
            ,'application' : (  
               select json {'application_id' : a.application_id 
                           ,a.application_name 
                           ,a.database_name 
                           ,a.server_name} 
                 from apm_application a 
                where a.application_id = l.application_id 
                  and a.database_name = l.database_name 
                  and a.server_name = l.server_name) 
            } 
  from apm_activity_log l;

Logins

Applications

Better Suited for this Use Case



create or replace json relational duality view apm_activity_log_dv 
as 
select json {'_id': id 
            ,l.page_id 
            ,l.page_name 
            ,l.userid 
            ,l.session_id 
            ,l.time_stamp 
            ,l.elap 
            ,l.sqlerrm 
            ,l.num_rows 
            ,l.component_name 
            ,l.ir_search 
            ,'application' : (  
               select json {'application_id' : a.application_id 
                           ,a.application_name 
                           ,a.database_name 
                           ,a.server_name 
                           ,'database' : (select json {d.database_name 
                                                      ,d.server_name 
                                                      ,'server' : ( 
                                                         select json {s.server_name} 
                                                           from apm_server s with insert update nodelete 
                                                          where s.server_name = d.server_name 
                                                      )} 
                                            from apm_database d with insert update nodelete 
                                           where d.database_name = a.database_name 
                                             and d.server_name = a.server_name) 
                           } 
                 from apm_application a with insert update nodelete 
                where a.application_id = l.application_id 
                  and a.database_name = l.database_name 
                  and a.server_name = l.server_name) 
       } 
  from apm_activity_log l with insert update nodelete;



create or replace json relational duality view apm_activity_log_dv 
as 
apm_activity_log @insert @noupdate @nodelete 
  { _id : id 
    page_id 
    page_name 
    userid 
    session_id 
    time_stamp 
    elap  
    sqlerrm  
    num_rows  
    component_name  
    ir_search  
    application : apm_application @insert @update @nodelete 
    { application_id  
      application_name  
      database_name 
      server_name 
      database : apm_database @insert @update @nodelete 
      { database_name 
        server_name  
        server : apm_server @insert @update @nodelete 
        { server_name } 
      } 
    } 
  };

GraphQL: 

More like the JSON 
document



Use JRDV as the 
data target
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Use JRDV as the data target

• AutoREST the DV 

• Use the “batchload” pattern 

• Set the request header Content-Type to application/json

apex_web_service.set_request_headers(p_name_01 => 'Content-Type', p_value_01 => 'application/json'); 

l_clob := apex_web_service.make_rest_request( 
            p_url         => g_monitor_base_url || p_module || g_monitor_batchload, 
            p_http_method => 'POST', 
            p_body        => p_data 
          );





No additional PL/SQL needed !



Advantages DV’s over one-doc PL/SQL

• Simpler documents, less code (especially on the receiving end) 

• Schedule logging requests based on importance 

• You can even add the error-logging as a part of your APEX error handling 

• Easier to add other sources without rewriting the full document and processing software 

• As long as an application can call REST service it can plugin to the Monitoring Application





Please fill in your
evaluations



APEX, ORDS & JRDV



Does JDRV replace 
REST Style Webservices?


