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CREATE OR REPLACE TYPE to_task_msg AS OBJECT
(
   msg_id  NUMBER(3)
,  msg_dtm DATE
,  msg_creator VARCHAR2(60)
,  msg_text VARCHAR2(2000)
)
/
CREATE OR REPLACE TYPE tnt_task_msg AS TABLE OF to_task_msg
/
CREATE TABLE task
(
  task_id             NUMBER(20)                NOT NULL
, task_creator        VARCHAR2(30)              NOT NULL
, task_description    VARCHAR2(2000)            NOT NULL
, task_due            DATE
, task_msg_list       tnt_task_msg
)
NESTED TABLE task_msg_list STORE AS task_msgs_nt
(
  (PRIMARY KEY(nested_table_id, msg_id))
ORGANIZATION INDEX COMPRESS 1
)
TABLESPACE COMMON
/

INSERT INTO task VALUES(1,'bcoulam','Finish 40 code examples for TD2003',TO_DATE('2003Mar04','YYYYMonDD'),
   tnt_task_msg(
      to_task_msg(1,SYSDATE,'bcoulam','I''m only 80% done. Aaagh!')
   ,  to_task_msg(2,SYSDATE+4/1440,'bcoulam','Meeting at 7pm. Got to go. Looks like an all-nighter.')
   ) 
);
INSERT INTO task VALUES(2,'rbich','Get lots of volunteers to help with RMOUG''s site',TO_DATE('2003Mar05','YYYYMonDD'),
   tnt_task_msg(
      to_task_msg(1,SYSDATE,'rbich','No one is volunteering. Aaagh!')
   ) 
);
COMMIT;

/* See what the usual tables view shows us */

SELECT table_name
FROM user_tables
WHERE table_name LIKE '%TASK%';

TABLE_NAME
------------------------------
TASK

/* See what object view shows us */

SELECT object_name, object_type FROM user_objects
WHERE object_name LIKE '%TASK%';

OBJECT_NAME                    OBJECT_TYPE
------------------------------ ------------------
TASK                           TABLE
TASK_MSGS_NT                   TABLE
TNT_TASK_MSG                   TYPE
TO_TASK_MSG                    TYPE

/* OK, so the store table is there. What columns does the describe command reveal? */

DESC task
 Name                     Null?    Type
 ------------------------ -------- ----------------------------
 TASK_ID                  NOT NULL NUMBER(20)
 TASK_CREATOR             NOT NULL VARCHAR2(30)
 TASK_DESCRIPTION         NOT NULL VARCHAR2(2000)
 TASK_DUE                          DATE
 TASK_MSG_LIST                     TNT_TASK_MSG

DESC task_msgs_nt
 Name                     Null?    Type
 ------------------------ -------- ----------------------------
 MSG_ID                   NOT NULL NUMBER(3)
 MSG_DTM                           DATE
 MSG_CREATOR                       VARCHAR2(60)
 MSG_TEXT                          VARCHAR2(2000)
 


/* Let’s see what the underlying data dictionary has to say */

SELECT NAME
FROM   sys.col$
WHERE  obj# = (
   SELECT object_id
   FROM   user_objects
   WHERE  object_name = 'TASK'
);

NAME
------------------------------
TASK_ID
TASK_CREATOR
TASK_DESCRIPTION
TASK_DUE
TASK_MSG_LIST
SYS_NC0000500006$


SELECT NAME
FROM   sys.col$
WHERE  obj# = (
   SELECT object_id
   FROM   user_objects
   WHERE  object_name = 'TASK_MSGS_NT'
);

NAME
------------------------------
NESTED_TABLE_ID
SYS_NC_ROWINFO$
MSG_ID
MSG_DTM
MSG_CREATOR
MSG_TEXT

/* So Oracle was rather busy behind the scenes when we asked it to create one table with a collection column. We asked for the TASK table. This is what we actually got: */
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/* Tom Kyte describes the SYS_NC0000500006$ column and the nested_table_id column as “hidden” columns. Both are RAW(16). Both, as we will see, are filled with huge keys. Nested_table_id is used to foreign key back to SYS_NC0000500006$, so that when you request a task_msg_list nested table for one row in TASK, it know where to go get the row’s “embedded” table. Kyte also describes the child table’s SYS_NC_ROWINFO$ column alternately as a “magic” column, a virtual column, a function, “the internal way Oracle references the row as an object, instead of referencing each of the scalar columns.” */

SELECT task_id, SYS_NC0000500006$
FROM task;

   TASK_ID SYS_NC0000500006$

---------- --------------------------------

         1 B8143307FBAC214BE034080020E734D3

         2 B8143307FBAD214BE034080020E734D3

SELECT m.nested_table_id, m.SYS_NC_ROWINFO$
FROM task_msgs_nt m;

     *

ERROR at line 2:

ORA-22812: cannot reference nested table column's storage table

SELECT /*+ NESTED_TABLE_GET_REFS */
   m.nested_table_id, m.SYS_NC_ROWINFO$
FROM task_msgs_nt m;

NESTED_TABLE_ID                  SYS_NC_ROWINFO$(MSG_ID, MSG_DTM, MSG_CREATOR, MSG_TEXT)
-------------------------------- ---------------------------------------------------------
B8143307FBAC214BE034080020E734D3 TO_TASK_MSG(1, '2003Mar05 01:18:57', 'bcoulam',
                                   'I''m only 80% done. Aaagh!')
B8143307FBAC214BE034080020E734D3 TO_TASK_MSG(2, '2003Mar05 01:22:57', 'bcoulam',
                                   'Meeting at 7pm. Got to go. Looks like an all-nighter.')
B8143307FBAD214BE034080020E734D3 TO_TASK_MSG(1, '2003Mar05 01:18:57', 'rbich',
                                   'No one is volunteering. Aaagh!')

/* I’m more than a little confused that the apparent RAW key value is shared between the two distinct task_id entries. Casting it to VARCHAR2 seems to yield a unique value though. */

SELECT task_id, utl_raw.cast_to_varchar2(SYS_NC0000500006$) hidden_col
FROM task;

   TASK_ID HIDDEN_COL
---------- --------------------------------
         1 8.3.{,!K`4.  g4S
         2 8.3.{-!K`4.  g4S


/* The docs and various articles and books all recommend indexing the nested_table_id column to assist the efficient auto-joins between the parent and its child rows. However, they always gave their examples in context of nested tables of object that had additional attributes to index, place a unique constraint on, or add to the primary key along with nested_table_id. Not once did I see an example on scalar nested table columns. If this is you, and you want to index nested_table_id, be certain to include the column_value in the primary key, or else you won’t ever be able to get more than one row in each row’s nested table. */

CREATE OR REPLACE TYPE tnt_callbacks AS TABLE OF DATE
/

CREATE TABLE trouble_call
(
   tc_id NUMBER PRIMARY KEY
,  cust_id NUMBER NOT NULL
,  first_call_dtm DATE
,  callbacks tnt_callbacks
)
NESTED TABLE callbacks STORE AS callbacks_nt;

ALTER TABLE callbacks_nt ADD CONSTRAINT cb_uk UNIQUE(COLUMN_VALUE);
ALTER TABLE callbacks_nt ADD CONSTRAINT cb_pk PRIMARY KEY(NESTED_TABLE_ID);

SQL>INSERT INTO trouble_call VALUES(1,100,SYSDATE-5,tnt_callbacks(SYSDATE-4,SYSDATE-3,SYSDATE-2));
*
ERROR at line 1:
ORA-00001: unique constraint (BCOULAM.CB_PK) violated

/* Instead, you might try the following for a scalar nested table */
ALTER TABLE callbacks_nt ADD CONSTRAINT cb_pk PRIMARY KEY (nested_table_id, COLUMN_VALUE);

SQL>INSERT INTO trouble_call VALUES(1,100,SYSDATE-5,tnt_callbacks(SYSDATE-4,SYSDATE-3,SYSDATE-2));
1 row created.

/* What the scalar nested table looks like to the data dictionary. Note the lack of the “magic” column since this is not an object nested table. */

SELECT NAME
FROM   sys.col$
WHERE  obj# = (
   SELECT object_id
   FROM   user_objects
   WHERE  object_name = 'CALLBACKS_NT'
);

NAME
------------------------------
NESTED_TABLE_ID
COLUMN_VALUE

SQL> desc prg_rule
 Name                                      Null?    Type
 ----------------------------------------- -------- ----------------------------
 RULE_ID                                   NOT NULL VARCHAR2(30)
 LANGUAGE_NM                               NOT NULL VARCHAR2(30)
 CATEGORY_NM                               NOT NULL VARCHAR2(80)
 RULE_NM                                   NOT NULL VARCHAR2(60)
 DISPLAY_ORDER                                      NUMBER(5)
 RULE_TEXT                                          VARCHAR2(4000)
 BENEFITS                                           TAS_NOTES
 CAVEATS                                            TAS_NOTES
 EXAMPLES                                           TAO_EXAMPLES
 TEMPLATES                                          TAO_TEMPLATES
 
SQL> set describe depth all
SQL> desc prg_rule
 Name                                      Null?    Type
 ----------------------------------------- -------- ----------------------------
 RULE_ID                                   NOT NULL VARCHAR2(30)
 LANGUAGE_NM                               NOT NULL VARCHAR2(30)
 CATEGORY_NM                               NOT NULL VARCHAR2(80)
 RULE_NM                                   NOT NULL VARCHAR2(60)
 DISPLAY_ORDER                                      NUMBER(5)
 RULE_TEXT                                          VARCHAR2(4000)
 BENEFITS                                           TAS_NOTES
 CAVEATS                                            TAS_NOTES
 EXAMPLES                                           TAO_EXAMPLES
   EXAMPLE_ID                                       NUMBER(3)
   EXAMPLE_TYPE                                     VARCHAR2(30)
   EXAMPLE_TEXT                                     VARCHAR2(4000)
 TEMPLATES                                          TAO_TEMPLATES
   TEMPLATE_NAME                                    VARCHAR2(60)
   TEMPLATE_TEXT                                    VARCHAR2(4000)
   
SQL> SELECT name, length FROM sys.col$
  2  WHERE obj# = (SELECT obj# FROM sys.obj$ WHERE name = 'PRG_RULE');

NAME                               LENGTH
------------------------------ ----------
RULE_ID                                30
LANGUAGE_NM                            30
CATEGORY_NM                            80
RULE_NM                                60
DISPLAY_ORDER                          22
RULE_TEXT                            4000
BENEFITS                               16
SYS_NC0000700008$                      16
CAVEATS                                16
SYS_NC0000900010$                      16
EXAMPLES                               16
SYS_NC0001100012$                      16
TEMPLATES                              16
SYS_NC0001300014$                      16

SQL> desc pr_caveats_nt;
 Name                                      Null?    Type
 ----------------------------------------- -------- ----------------------------
 COLUMN_VALUE                              NOT NULL VARCHAR2(500)

SQL> SELECT name, length FROM sys.col$
  2  WHERE obj# = (SELECT obj# FROM sys.obj$ WHERE name = 'PR_CAVEATS_NT');

NAME                               LENGTH
------------------------------ ----------
NESTED_TABLE_ID                        16
COLUMN_VALUE                          500

SQL> SELECT name, length FROM sys.col$
  2  WHERE obj# = (SELECT obj# FROM sys.obj$ WHERE name = 'PR_EXAMPLES_NT');

NAME                               LENGTH
------------------------------ ----------
NESTED_TABLE_ID                        16
SYS_NC_ROWINFO$                         1
EXAMPLE_ID                             22
EXAMPLE_TYPE                           30
EXAMPLE_TEXT                         4000


