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Business Overview:

The client has a number of plants generating energy to supply its customers. Each plant has a recommended maximum output capacity which leaves some reserve capacity in case the maximum is passed. Peak demand periods are usually somewhat predictable but do vary depending on weather and other influences. Each day is pre-planned from several days ahead according to trends and analyses performed by their business analysts and options on supplemental energy sources are placed when and if the probability of their use becomes high. It is obviously cheaper to purchase these options as early as possible, but also expensive if they are not used.
The existing data warehouse supports the planning function for the business and had been quite successful in reducing option expenses and cutting down supplemental energy costs.

The next step that the client wishes to make is to add real time data to the data warehouse to be able to act quickly in case of unforeseen or unpredicted usage patterns. They want to be able to look at the trend for the day up to the minute be able to predict as soon as possible if they would need to buy additional energy or options. They also want to look at the real time projected volumes available from potential suppliers associated with pricing.
These capabilities in the data warehouse would enable their business analysts to use the same BI tool for operational analysis as well as for strategic analysis. 
The data warehouse was already getting a daily extract of generated energy volumes by the minute from the operational system. 1440 rows per day per generating plant. 

Example. Plant 1 is running at 70% at 8am with the max desired 90% utilization level predicted to occur at 12. Pricing and availability show that a purchase of 110 kwh should be made at 1145am from Supplier A for a period of 3 hours.
We need a near real time feed from the operational system showing current utilization for all plants by the minute as well as a near real time feed from suppliers showing the current availability and prices for supplemental supplies.

The asynchronous data capture capabilities of Oracle 10G seemed to be exactly what we needed in order to implement these requirements efficiently with minimal impact on the operational system. The following details the prototype we are developing utilizing Oracle 10G Beta code as a proof of concept. We first implemented the near real time capabilities using Oracle 9I with synchronous data capture and then are going to compare it to Oracle 10G asynchronous data capture. Our first step is to test the functional workings of the process and then follow with performance characterization. I will talk about the functional test and Mike Brey from Oracle will talk about the performance characterization that they have done.
Internal Data Sources:

Our internal operational feeds come from four tables. One table which contains target outputs for the next day by hour and is populated via an interactive process based on historical information from the data warehouse. This data is extracted nightly and loaded into the warehouse.

CREATE TABLE PLANT_OUTPUT_TARGET ( 

  PLANT_ID       VARCHAR2 (24)  NOT NULL, 

  OUTPUT_TS      date           NOT NULL, 

  OUTPUT_IN_KWH  NUMBER (15)    NOT NULL ) ;

The second table contains actual output readings by the minute from the generating plants. This data needs to be fed near real-time to the data warehouse. 

CREATE TABLE PLANT_OUTPUT_ACTUAL ( 

  PLANT_ID       VARCHAR2 (24)  NOT NULL, 

  OUTPUT_TS      date           NOT NULL, 

  OUTPUT_IN_KWH  NUMBER (15)    NOT NULL ) ;

The third and fourth tables are the plant and supplier masters.

CREATE TABLE GENERATING_PLANT ( 

  PLANT_ID                       VARCHAR2 (24)  NOT NULL, 

  PLANT_NAME                     VARCHAR2 (32)  NOT NULL, 

  PLANT_STATUS                   VARCHAR2 (15)  NOT NULL, 

  PLANT_TARGET_MAX_CAPACITY_KWH  NUMBER (15)    NOT NULL, 

  PLANT_ABSOL_MAX_CAPACITY_KWH   NUMBER (15)    NOT NULL, 

  UPDATE_TS                      DATE           NOT NULL, 

  CONSTRAINT TP_GENERATING_PLANT_PK

  PRIMARY KEY ( PLANT_ID ) ) ;

CREATE TABLE SUPPLIER ( 

  SUPPLIER_KEY                NUMBER (4)    NOT NULL, 

  SUPPLIER_ID                 VARCHAR2 (24) NOT NULL, 

  SUPPLIER_NAME               VARCHAR2 (52) NOT NULL, 

  SUPPLIER_STATUS             VARCHAR2 (15) NOT NULL, 

  SUPPLIER_PREFERENCE_RATING  NUMBER (2)    NOT NULL, 

  UPDATE_TS                   DATE          NOT NULL, 

  CONSTRAINT D_SUPPLIER_PK

  PRIMARY KEY ( SUPPLIER_KEY ) ) ;
External Data Sources:

Third party energy suppliers feed via EDI hourly data on the availability of energy and the projected price. This data is populated into an operational table.

CREATE TABLE THIRD_PART_SUPPLY ( 

  SUPPLIER_ID    VARCHAR2 (24) NOT NULL, 

  DAY            DATE          NOT NULL, 

  HOUR_24        NUMBER (4)    NOT NULL, 

  AVAILABLE_KWH  NUMBER (15)   NOT NULL, 

  PRICE_PER_KWH  NUMBER (8,2)  NOT NULL ) ;.
Data Warehouse Schemas:

Our data warehouse schema for the output targets and actuals consists of three dimension tables,  a partitioned fact table, a current day activity fact table, and a union view joining the 2 fact tables. The dimensions are Generating Plant, Output Day, and Output Minute. 

The Dimension Tables:

CREATE TABLE D_GENERATING_PLANT ( 

  GENERATING_PLANT_KEY           NUMBER (4)    NOT NULL, 

  PLANT_ID                       VARCHAR2 (24)  NOT NULL, 

  PLANT_NAME                     VARCHAR2 (32)  NOT NULL, 

  PLANT_STATUS                   VARCHAR2 (15)  NOT NULL, 

  PLANT_TARGET_MAX_CAPACITY_KWH  NUMBER (15)   NOT NULL, 

  PLANT_ABSOL_MAX_CAPACITY_KWH   NUMBER (15)   NOT NULL, 

  UPDATE_TS                      TIMESTAMP(6)  NOT NULL, 

  CONSTRAINT D_GENERATING_PLANT_PK

  PRIMARY KEY ( GENERATING_PLANT_KEY ) ) ;

CREATE TABLE D_OUTPUT_DAY ( 

  OUTPUT_DAY_KEY                  NUMBER (7)    NOT NULL, 

  OUTPUT_DAY_YYYYMMDD             NUMBER (8), 

  OUTPUT_DAY_OUTPUT_MTH_DD_YYYY   VARCHAR2 (32)  NOT NULL, 

  OUTPUT_DAY_DD_OUTPUT_MTH_YYYY   VARCHAR2 (32)  NOT NULL, 

  OUTPUT__DAY                     DATE, 

  OUTPUT_DAY_OF_WEEK_NAME         VARCHAR2 (18)  NOT NULL, 

  OUTPUT_DAY_OF_WEEK_ABRV         VARCHAR2 (9)  NOT NULL, 

  DAY_NBR_IN_OUTPUT_WEEK          NUMBER (1), 

  DAY_NBR_IN_OUTPUT_MTH           NUMBER (2), 

  DAY_NBR_IN_OUTPUT_QTR           NUMBER (3), 

  DAY_NBR_IN_OUTPUT_YR            NUMBER (3),

  CONSTRAINT D_ D_OUTPUT_DAY_PK

  PRIMARY KEY (D_OUTPUT_DAY_KEY ) ) ;

CREATE TABLE D_OUTPUT_HOUR ( 

  OUTPUT_HOUR_KEY           NUMBER (2)    NOT NULL, 

  OUTPUT_HOUR_12HR_CHAR     VARCHAR2 (4)  NOT NULL, 

  OUTPUT_HOUR_24HR_CHAR     VARCHAR2 (4)  NOT NULL, 

  OUTPUT_HOUR_24HR_NUM      NUMBER (4)    NOT NULL, 

  OUTPUT_TIME_PERIOD_DESCR  VARCHAR2 (12)  NOT NULL, 

  CONSTRAINT D_OUTPUT_HOUR_PK

  PRIMARY KEY ( OUTPUT_HOUR_KEY ) ) ;

The Historical Fact Table

CREATE TABLE F_PLANT_OUTPUT ( 

  GENERATING_PLANT_KEY      NUMBER (4)    NOT NULL, 

  OUTPUT_DAY_KEY            NUMBER (7)    NOT NULL, 

  OUTPUT_MINUTE_KEY         NUMBER (4)    NOT NULL, 

  OUTPUT_TGT_QTY_IN_KWH     NUMBER (15)   NOT NULL, 

  OUTPUT_ACTUAL_QTY_IN_KWH  NUMBER (15), 

  VARIANCE_IN_KWH           NUMBER (8), 

  OUTPUT_MAX_QTY_IN_KWH     NUMBER (15)   NOT NULL, 

  UTILIZATION_PCT           NUMBER (4,2) )
PARTITION BY RANGE (OUTPUT_DAY_KEY)
Setting up the Near Real Time Partition
With new fact table rows being continuously fed into the data warehouse from the operational system we have set up a special table with no indexing and no constraints applied to receive the incoming data and provide information about the days activity. This table is union viewed with the standard historical Plant Output Fact Table to provide transparent access to both current day and historical information. The historical fact table is partitioned by day for the current month and by month for past months. At the end of each day the near real time table is added to the historical table as a new partition utilizing partition exchange and the near real time table is re-created. This operation is performed in seconds and requires minimal down time.
CREATE TABLE F_CURRENT_DAY_PLANT_OUTPUT ( 

  GENERATING_PLANT_KEY      NUMBER (4)    NOT NULL, 

  OUTPUT_DAY_KEY            NUMBER (7)    NOT NULL, 

  OUTPUT_MINUTE_KEY         NUMBER (4)    NOT NULL, 

  OUTPUT_TGT_QTY_IN_KWH     NUMBER (15), 

  OUTPUT_ACTUAL_QTY_IN_KWH  NUMBER (15), 

  VARIANCE_IN_KWH           NUMBER (8), 

  OUTPUT_MAX_QTY_IN_KWH     NUMBER (15), 

  UTILIZATION_PCT           NUMBER (4,2) ) ;

CREATE OR REPLACE VIEW V_PLANT_OUTPUT ( GENERATING_PLANT_KEY, 

OUTPUT_DAY_KEY, OUTPUT_MINUTE_KEY, OUTPUT_TGT_QTY_IN_KWH, OUTPUT_ACTUAL_QTY_IN_KWH, 

VARIANCE_IN_KWH, OUTPUT_MAX_QTY_IN_KWH, UTILIZATION_PCT ) AS select "GENERATING_PLANT_KEY","OUTPUT_DAY_KEY","OUTPUT_MINUTE_KEY","OUTPUT_TGT_QTY_IN_KWH","OUTPUT_ACTUAL_QTY_IN_KWH","VARIANCE_IN_KWH","OUTPUT_MAX_QTY_IN_KWH","UTILIZATION_PCT" from ao_cdc_dw.F_Plant_Output
   union
   select "GENERATING_PLANT_KEY","OUTPUT_DAY_KEY","OUTPUT_MINUTE_KEY","OUTPUT_TGT_QTY_IN_KWH","OUTPUT_ACTUAL_QTY_IN_KWH","VARIANCE_IN_KWH","OUTPUT_MAX_QTY_IN_KWH","UTILIZATION_PCT" from ao_cdc_dw.F_CURRENT_DAY_PLANT_OUTPUT
The following is the SQL used to add the new partition and then exchange it with the current day table;

At the end of each day the current day table is indexed and has its referential integrity constraints enabled preparing it to be added to the historical fact table as a partition.

CREATE TABLESPACE F_PLANT_Output_20030803_bDX DATAFILE SIZE 128k AUTOEXTEND ON

 EXTENT MANAGEMENT LOCAL

 SEGMENT SPACE MANAGEMENT AUTO

 ;

create  bitmap index AO_CDC_DW.fd_generating_plant_BDX on AO_CDC_DW.F_current_day_plant_output (generating_plant_KEY) 

 nologging tablespace F_plant_output_20030803_bdx pctfree 0 storage(initial 1m next 32k pctincrease 0)

 compute statistics

 ;

create  bitmap index AO_CDC_DW.fd_output_day_BDX on AO_CDC_DW.F_current_day_plant_output (output_day_KEY) 

 nologging tablespace F_plant_output_20030803_bdx pctfree 0 storage(initial 1m next 32k pctincrease 0)

 compute statistics

 ;

create  bitmap index AO_CDC_DW.fd_output_minute_BDX on AO_CDC_DW.F_current_day_plant_output (output_minute_KEY) 

 nologging tablespace F_plant_output_20030803_bdx pctfree 0 storage(initial 1m next 32k pctincrease 0)

 compute statistics

 ;

alter table AO_CDC_DW.F_current_day_plant_output

    add constraint F_Plant_Output_D_dt_FK foreign key (output_day_key) references ao_cdc_dw.D_Output_Day(output_day_key)

    ;

alter table AO_CDC_DW.F_current_day_plant_output

    add constraint F_Plant_Output_D_mn_FK foreign key (output_minute_key) references ao_cdc_dw.D_Output_minute(output_minute_key)

    ;

alter table AO_CDC_DW.F_current_day_plant_output

    add constraint F_Plant_Output_D_plant_FK foreign key (generating_plant_key) references ao_cdc_dw.D_Generating_Plant(generating_plant_key)

    ;
Next the historical fact tables indexes are altered to utilize the fresh tablespace containing the current day indexes.
ALTER index AO_CDC_DW.generating_plant_BDX

MODIFY DEFAULT ATTRIBUTES TABLESPACE F_PLANT_Output_20030803_bdx

;

ALTER index AO_CDC_DW.output_day_BDX

MODIFY DEFAULT ATTRIBUTES TABLESPACE F_PLANT_Output_20030803_bdx

;

ALTER index AO_CDC_DW.output_minute_BDX

MODIFY DEFAULT ATTRIBUTES TABLESPACE F_PLANT_Output_20030803_bdx

;

alter TABLE ao_cdc_dw.F_Plant_Output

add partition F_Plant_Output_20030803 values less than (8617) tablespace F_PLANT_Output_20030803_DAT   pctused 99 pctfree 0 storage(initial 128k next 32k pctincrease 0)

;

ALTER TABLE ao_cdc_dw.f_plant_output

  EXCHANGE PARTITION F_Plant_output_20030803 with table ao_cdc_dw.f_current_day_plant_output including indexes

;

And ownership of the current day data is transferred to the historical fact table through Oracle’s partition exchange function.
ALTER TABLE ao_cdc_dw.F_Plant_Output

 add partition F_Plant_Output_20030803 values less than (8617) tablespace   F_PLANT_Output_20030803_DAT   pctused 99 pctfree 0 storage(initial 128k next 32k pctincrease 0)

;

ALTER TABLE ao_cdc_dw.f_plant_output

  EXCHANGE PARTITION F_Plant_output_20030803 with table ao_cdc_dw.f_current_day_plant_output including indexes

;

New tablespaces are then created and the current day table re-created for the next days data.

CREATE TABLESPACE F_PLANT_Output_20030804_DAT DATAFILE SIZE 128k AUTOEXTEND ON

EXTENT MANAGEMENT LOCAL

SEGMENT SPACE MANAGEMENT AUTO

;

CREATE TABLE ao_cdc_dw.f_current_day_plant_output

(  generating_plant_key           number(4)     not null

  ,output_day_key                 number(7)     not null

  ,output_minute_key              number(4)     not null

  ,output_tgt_qty_in_kwh          number(15)    not null 

  ,output_actual_qty_in_kwh       number(15)    null

  ,variance_in_kwh                number(8)     null   

  ,output_max_qty_in_kwh          number(15)    not null   

  ,utilization_pct                number(4,2)   null

) tablespace F_PLANT_Output_20030804_DAT pctused 99 pctfree 0 storage(initial 128k next 32k pctincrease 0)

;
-- and the union view is re-created

@F_Plant_Output_99_Create_Views.sql

;

Getting the data into the Data Warehouse in 9I with Synchronous Changed Data Capture
Now that we have developed our strategy for managing the data warehouse tables how do we get the near real time data into the current day fact table. 

1) We create a change data table that captures the inserts into the operational table and propagates them to the change table in our staging schema. 

2) For a near real time feed we put a trigger on the change table which transforms the row inserted into the change table and inserts a fact table row into the current day fact table. The data in the change table is purged periodically.

Creating the Change table

EXEC DBMS_CDC_PUBLISH.CREATE_CHANGE_TABLE ( -

   OWNER => 'AO_CDC', -

   CHANGE_TABLE_NAME => 'ct_PLANT_OUTPUT_ACTUAL', -

   CHANGE_SET_NAME => 'SYNC_SET', -

   SOURCE_SCHEMA => 'AO_CDC_OP', -

   SOURCE_TABLE => 'PLANT_OUTPUT_ACTUAL',  -

   COLUMN_TYPE_LIST => 'PLANT_ID VARCHAR2(24),OUTPUT_TS DATE,OUTPUT_IN_KWH NUMBER (15)', -

   CAPTURE_VALUES => 'both',  -

   RS_ID => 'y', - 

   ROW_ID => 'n',  - 

   USER_ID => 'n',  - 

   TIMESTAMP => 'n',  - 

   OBJECT_ID => 'n',   -

   SOURCE_COLMAP => 'y',   -

   TARGET_COLMAP => 'y',   -

   OPTIONS_STRING => null);

grant select on ct_PLANT_OUTPUT_ACTUAL

to ao_cdc_dw;
Putting a trigger on the change table which populates the fact table

connect ao_cdc_dw/cdc_dw

grant insert on F_CURRENT_DAY_PLANT_OUTPUT to ao_cdc;

grant select on d_generating_plant to ao_cdc;

grant select on d_output_day to ao_cdc;

grant select on d_output_minute to ao_cdc;

connect ao_cdc/cdc

grant select on ct_pant_output_actual to ao_cdc_dw;

CREATE OR REPLACE TRIGGER ao_cdc.I_ct_plant_output_actual 

AFTER INSERT  ON ao_cdc.ct_plant_output_actual 

Begin 

  insert into ao_cdc_dw.F_CURRENT_DAY_PLANT_OUTPUT 

  (generating_plant_key, output_day_key, output_minute_key, output_actual_qty_in_kwh) 

  select p.generating_plant_key 

        ,d.output_day_key 

        ,m.output_minute_key 

        ,new.output_in_kwh 

  from ao_cdc.ct_plant_output_actual new left outer join ao_cdc_dw.d_generating_plant p 

                             on new.plant_id = p.plant_id 

           left outer join ao_cdc_dw.d_output_day d 

                             on trunc(new.output_ts) = d.output_day 

           left outer join  ao_cdc_dw.d_output_minute m               

                             on to_number(substr(to_char(new.output_ts,'YYYYMMDD HH:II:SS'),10,2)||substr(to_char(new.output_ts,'YYYYMMDD HH:II:SS'),13,2)) = m.output_time_24hr_nbr 

  ; 

end; 

/

Non-Real Time Usage

For periodic batch loads into the warehouse the changed data capture table can be subscribed to and extracted from in batch mode for higher performance, but more latency. The following details this procedure.

Subscribe to a changed data capture table.

connect ao_cdc_dw/cdc_dw;

DECLARE 

  SUBSCRIPTION_HANDLE NUMBER;

  VIEW_NAME Char(30);

BEGIN 

  SUBSCRIPTION_HANDLE := NULL;

  VIEW_NAME := NULL;

  SYS.DBMS_CDC_SUBSCRIBE.GET_SUBSCRIPTION_HANDLE ('SYNC_SET', 'Plant Output', SUBSCRIPTION_HANDLE);

  DBMS_OUTPUT.Put_Line('SUBSCRIPTION_HANDLE = ' || TO_CHAR(SUBSCRIPTION_HANDLE));

  SYS.DBMS_CDC_SUBSCRIBE.SUBSCRIBE (SUBSCRIPTION_HANDLE, 'AO_CDC_OP', 'PLANT_OUTPUT_ACTUAL','PLANT_ID,OUTPUT_TS,OUTPUT_IN_KWH');

  SYS.DBMS_CDC_SUBSCRIBE.ACTIVATE_SUBSCRIPTION (SUBSCRIPTION_HANDLE);

 END;

/

When you are ready to extract accumulated changes extend the window, create a subscriber view, select the data from the view, drop the view, and purge the data.

connect ao_cdc_dw/cdc_dw

exec DBMS_CDC_SUBSCRIBE.EXTEND_WINDOW (182);

DECLARE 

  SUBSCRIPTION_HANDLE NUMBER;

  VIEW_NAME Char(30);

BEGIN 

  SUBSCRIPTION_HANDLE := 182;

  VIEW_NAME := NULL;

  SYS.DBMS_CDC_SUBSCRIBE.PREPARE_SUBSCRIBER_VIEW (SUBSCRIPTION_HANDLE, 'AO_CDC_OP', 'PLANT_OUTPUT_ACTUAL', VIEW_NAME);

  DBMS_OUTPUT.Put_Line('VIEW_NAME = ' || VIEW_NAME);

END;

/

select * from CDC#CV$18234745

;

DECLARE 

  SUBSCRIPTION_HANDLE NUMBER;

  VIEW_NAME Char(30);

BEGIN 

  SUBSCRIPTION_HANDLE := 182;

  VIEW_NAME := NULL;

  SYS.DBMS_CDC_SUBSCRIBE.DROP_SUBSCRIBER_VIEW (SUBSCRIPTION_HANDLE, 'AO_CDC_OP', 'PLANT_OUTPUT_ACTUAL');

END;

/

DECLARE 

  SUBSCRIPTION_HANDLE NUMBER;

  VIEW_NAME Char(30);

BEGIN 

  SUBSCRIPTION_HANDLE := 182;

  SYS.DBMS_CDC_SUBSCRIBE.PURGE_WINDOW (SUBSCRIPTION_HANDLE);

END;

/

When you are ready to extract again repeat the same procedure.
Getting the data into the Data Warehouse with Asynchronous Changed Data Capture
Synchronous changed data capture ties the write to the change table to the operational transaction thereby failing the operational transaction if the change table insert fails. Asynchronous changed data capture has the advantage of reading from the redo log and making the changed data capture write a separate transaction. Operational activity goes on if changed data capture is not working but you are always able to pick up all changes by starting back at the last good log record processed. One consideration is how sparse are the log records you want in the log altogether.

The following describes the different procedures required for setting up and executing asynchronous changed data capture.

spool _00_PrepareDatabase.out

set echo on

connect ao_cdc/cdc;

-- Prepare Database

alter database force logging;

alter database add supplemental log data;

-- enforce logging of all columns in all cases

alter table ao_cdc_op.generating_plant add supplemental log data (all) columns; 

connect ao_cdc/cdc;

-- Create Change Set

exec DBMS_CDC_PUBLISH.DROP_CHANGE_SET ( -

   SET_NAME => 'CDC_DW');

exec dbms_cdc_publish.create_change_set( -

 set_name => 'CDC_DW', -

 change_source_name => 'HOTLOG_SOURCE', -

 begin_date => null, -

 end_date => null, -

 ignore_ddl_events => 'y', -

 tablespace_name => null, -

 rollback_seg_name => null);

select set_name, change_source_name from sys.change_sets;

-- this will start logminer and streams processes and initialize the logminer dictionary

begin

 dbms_cdc_publish.alter_change_set(

 change_set_name => 'CDC_DW',

 enable_capture => 'Y');

end;

/

-- Publish

begin

 dbms_capture_adm.prepare_table_instantiation(table_name => ' AO_CDC_OP.GENERATING_PLANT');

end;

/ 

rem ?? issues with source_colmap='y' ???

exec DBMS_LOGMNR_CDC_PUBLISH.CREATE_CHANGE_TABLE ( -

   OWNER => 'AO_CDC', -

   CHANGE_TABLE_NAME => 'ct_GENERATING_PLANT', -

   CHANGE_SET_NAME => 'CDC_DW', -

   SOURCE_SCHEMA => 'AO_CDC_OP', -

   SOURCE_TABLE => 'GENERATING_PLANT',  -

   COLUMN_TYPE_LIST => 'plant_status varchar2(15),plant_target_max_capacity_kwh  number(15),plant_absol_max_capacity_kwh number(15)',  -

   CAPTURE_VALUES => 'new',  -

   RS_ID => 'y', - 

   ROW_ID => 'n',  - 

   USER_ID => 'n',  - 

   TIMESTAMP => 'n',  - 

   OBJECT_ID => 'n',   -

   SOURCE_COLMAP => 'n',   -

   TARGET_COLMAP => 'n',   -

   OPTIONS_STRING => null);

BEGIN

  DBMS_CDC_PUBLISH.ALTER_CHANGE_SET( 

  change_set_name => 'CDC_DW',

  enable_capture => 'y');

END;

/

ALTER SYSTEM ARCHIVE LOG CURRENT;

grant select on ct_GENERATING_PLANT to ao_cdc_dw; 

-- Subscribe

connect ao_cdc_dw/cdc_dw;

EXEC SYS.DBMS_CDC_SUBSCRIBE.DROP_SUBSCRIPTION (SUBSCRIPTION_HANDLE => 23);

DECLARE 

  SUBSCRIPTION_NAME varchar2(30);

  VIEW_NAME varChar(30);

BEGIN 

  SUBSCRIPTION_NAME := 'GP_SUBSCRIPTION';

  VIEW_NAME := 'GP_CHGS_VIEW';

  SYS.DBMS_CDC_SUBSCRIBE.CREATE_SUBSCRIPTION ('CDC_DW', 'GENERATING_PLANT_CHGS', SUBSCRIPTION_NAME);

  SYS.DBMS_CDC_SUBSCRIBE.SUBSCRIBE (SUBSCRIPTION_NAME, 'AO_CDC_OP', 

                                    'GENERATING_PLANT','PLANT_STATUS,PLANT_TARGET_MAX_CAPACITY_KWH,PLANT_ABSOL_MAX_CAPACITY_KWH',

                                    VIEW_NAME);

  SYS.DBMS_CDC_SUBSCRIBE.ACTIVATE_SUBSCRIPTION (SUBSCRIPTION_NAME);

END;

/

-- Move Window

connect ao_cdc_dw/cdc_dw

exec DBMS_CDC_SUBSCRIBE.EXTEND_WINDOW (24);

