BULK Operations
/*
--  run these in sql*plus
DROP TABLE obj_base;
DROP TABLE obj_work;
DROP TYPE tao_obj;
DROP TYPE to_obj;
DROP TYPE tnt_num;
DROP TYPE tnt_str;
CREATE TABLE obj_work(obj_nm VARCHAR2(80), obj_id NUMBER);
INSERT INTO obj_work SELECT object_name, object_id FROM all_objects
WHERE object_type IN ('PACKAGE','TABLE','VIEW')
ORDER BY 1;
COMMIT;
CREATE TABLE obj_base AS SELECT * FROM obj_work;
COMMIT;
CREATE TYPE to_obj AS OBJECT (obj_nm VARCHAR2(80), obj_id NUMBER)
/
CREATE TYPE tao_obj AS TABLE OF to_obj
/
CREATE TYPE tnt_num AS TABLE OF NUMBER
/
CREATE TYPE tnt_str AS TABLE OF VARCHAR2(255)
/
*/
CREATE OR REPLACE PROCEDURE bulk_ops AS
   TYPE tas_obj_nm IS TABLE OF obj_work.obj_nm%TYPE INDEX BY PLS_INTEGER; 
   TYPE tan_obj_id IS TABLE OF obj_work.obj_id%TYPE INDEX BY PLS_INTEGER;
   las_obj_nm tas_obj_nm; -- old-style array of string
   lan_obj_id tan_obj_id; -- old-style array of number 
   
   lnt_obj_nm tnt_str; -- nested table of string
   lnt_obj_id tnt_num; -- nested table of number
   
   lao_obj tao_obj; -- nested table of objects

   TYPE thn_obj_id IS TABLE OF obj_work.obj_id%TYPE INDEX BY obj_work.obj_nm%TYPE;
   lhn_obj_id thn_obj_id; -- hash of obj_id, keyed by obj_nm
   
   TYPE tar_obj IS TABLE OF obj_work%ROWTYPE INDEX BY PLS_INTEGER;
   lar_obj tar_obj; -- associative array of records
   
   ln_count PLS_INTEGER := 0;
   lx_halt EXCEPTION;
   
   PROCEDURE check_integrity IS
      PROCEDURE check_count IS
      BEGIN
         IF (ln_count > 0) THEN
            msg.p('There are '||ln_count||' differences.');
            RAISE lx_halt;
         END IF;
      END check_count;
   BEGIN
      ln_count := 0;
      SELECT COUNT(*) INTO ln_count
      FROM (SELECT * FROM obj_work MINUS SELECT * FROM obj_base);
      check_count;
      SELECT COUNT(*) INTO ln_count
      FROM (SELECT * FROM obj_base MINUS SELECT * FROM obj_work);
      check_count;
   END check_integrity;
   
   PROCEDURE prep_table IS
   BEGIN
      DELETE FROM obj_work;
      INSERT INTO obj_work (obj_nm) SELECT obj_nm FROM obj_base;
      COMMIT;
   END prep_table;
BEGIN
   DELETE FROM obj_work;
   INSERT INTO obj_work SELECT * FROM obj_base;
   COMMIT;
   
   -- initialize and populate in-memory storage areas
   SELECT obj_nm, obj_id BULK COLLECT INTO las_obj_nm, lan_obj_id FROM obj_work ORDER BY obj_nm;
   SELECT obj_nm, obj_id BULK COLLECT INTO lnt_obj_nm, lnt_obj_id FROM obj_work ORDER BY obj_nm;
   SELECT * BULK COLLECT INTO lar_obj FROM obj_work ORDER BY obj_nm;
   SELECT to_obj(obj_nm, obj_id) BULK COLLECT INTO lao_obj FROM obj_work ORDER BY obj_nm;
   FOR lr IN (SELECT * FROM obj_work) LOOP
      lhn_obj_id(lr.obj_nm) := lr.obj_id; -- string-indexed arrays can't be used in bulk collect
   END LOOP;
   
   -- remove id's (so we can put 'em right back in)
   UPDATE obj_work SET obj_id = NULL;
   
   timer.startit('8iUpdOld');
   FORALL i IN las_obj_nm.FIRST..las_obj_nm.LAST
      UPDATE obj_work
      SET obj_id = lan_obj_id(i)
      WHERE obj_nm = las_obj_nm(i);
   timer.stopit('8iUpdOld');
   msg.p('bulk update using associative arrays (old-style pl/sql tables w/8i bulk ops)',timer.fn_elap('8iUpdOld'));
      
   check_integrity;
   prep_table;
   timer.startit('8iUpdNested');
   FORALL i IN lnt_obj_nm.FIRST..lnt_obj_nm.LAST
      UPDATE obj_work
      SET obj_id = lnt_obj_id(i)
      WHERE obj_nm = lnt_obj_nm(i);
   timer.stopit('8iUpdNested');
   msg.p('bulk update using nested tables',timer.fn_elap('8iUpdNested'));
         
   check_integrity;
   prep_table;
   timer.startit('8iUpdCollObjs');
   UPDATE obj_work ow
   SET ow.obj_id = (SELECT o.obj_id FROM TABLE(CAST(lao_obj AS tao_obj)) o
                    WHERE o.obj_nm = ow.obj_nm);
   timer.stopit('8iUpdCollObjs');
   msg.p('bulk update using nested table of objects',timer.fn_elap('8iUpdCollObjs'));
                  
   check_integrity;
   prep_table;
   timer.startit('9iUpdSingleRec');
   FOR i IN lar_obj.FIRST..lar_obj.LAST LOOP
      UPDATE obj_work SET ROW = lar_obj(i) WHERE obj_nm = lar_obj(i).obj_nm;
   END LOOP;
   timer.stopit('9iUpdSingleRec');
   msg.p('update using single record in loop',timer.fn_elap('9iUpdSingleRec'));
   
   check_integrity;
   prep_table;
   timer.startit('9iUpdCollRecs');
   FORALL i IN lar_obj.FIRST..lar_obj.LAST
      UPDATE obj_work
      SET ROW = lar_obj(i) -- unable to do partial row (list of columns) as indicated in 9i docs
      WHERE obj_nm = las_obj_nm(i);
   timer.stopit('9iUpdCollRecs');
   msg.p('bulk update using array of records',timer.fn_elap('9iUpdCollRecs'));
   
   check_integrity;
   prep_table;
   -- bulk update using string-indexed array of numbers
EXCEPTION
   WHEN lx_halt THEN
      ROLLBACK;
END bulk_ops;
/

DECLARE
BEGIN
   bulk_ops;
END;
