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SELECT DISTINCT ts.ts_id, ts.tstype_id
FROM timeserie ts, objectref o1, objectref o2, 

objectref o3, objectref o4
WHERE ts.tstype_id = :1
AND ts.ts_id = o1.ts_id
AND o1.guid  = :2
AND ts.ts_id = o2.ts_id
AND o2.guid  = :3
AND ts.ts_id = o3.ts_id
AND o3.guid  = :4
AND ts.ts_id = o4.ts_id
AND o4.guid  = :5

ORDER BY ts.ts_id DESC;



Look at	ENITITYREF.ENTITYID		statistics (called GUID)

SELECT guid, count(*)
FROM objref
GROUP BY guid
ORDER BY 2 desc;



SELECT DISTINCT ts.ts_id, ts.tstype_id
FROM timeserie ts, objectref o1, objectref o2, 

objectref o3, objectref o4
WHERE ts.tstype_id = :1
AND ts.ts_id = o1.ts_id
AND o1.guid  = :2
AND ts.ts_id = o2.ts_id
AND o2.guid  = :3
AND ts.ts_id = o3.ts_id
AND o3.guid  = :4
AND ts.ts_id = o4.ts_id
AND o4.guid  = :5

ORDER BY ts.ts_id DESC;

So	why is	this a	
bad	idea?



SELECT DISTINCT ts.ts_id, ts.tstype_id
FROM timeserie ts, objectref o1, objectref o2, 

objectref o3, objectref o4
WHERE ts.tstype_id = :1
AND ts.ts_id = o1.ts_id
AND o1.guid  = :2
AND ts.ts_id = o2.ts_id
AND o2.guid  = :3
AND ts.ts_id = o3.ts_id
AND o3.guid  = :4
AND ts.ts_id = o4.ts_id
AND o4.guid  = :5

ORDER BY ts.ts_id DESC;

->	5000

->	1000

->	5

->	500

Example	of
JOIN	order:	o1	ts o2		o3		o4

So	why is	this a	
bad	idea?



select 
sql_id, child_number,
round(s.buffer_gets/ case s.executions

when 0 then 1
else s.executions

end, 2)               gets_per_exe, 
round(s.buffer_gets/ case s.rows_processed

when 0 then 1
else s.rows_processed

end, 2)               gets_per_row, 
executions, rows_processed, sql_text

from v$sql s
where 1=1 
-- and parsing_schema_name=’<username>'

order by 3 desc;





How	can we solve this?

SQL	Plan	Management	(requires EE)

Stored Outlines (not	supported in	Oracle	12c)

Datamodell	redesign	(requires code changes)
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SELECT DISTINCT ts.ts_id, ts.tstype_id
FROM timeserie ts, trainrun tr
WHERE ts.ts_id = tr.ts_id
AND ts.tstype_id = :1 
AND tr.train = :2
AND tr.unitset = :3
AND tr.account = :4
AND tr.operday = :5

ORDER BY ts.ts_id DESC;

So	how much better is	this?

Identifies 1	row.

INDEX	RANGE	SCAN	=>	2-3	blocks read

(If	we add TS_ID	to	index – don’t need to	read table)

Joins with 1	row.
INDEX	UNIQUE	SCAN	=>	2-3	block reads

TABLE	ACCESS	BY	INDEX	ROWID	=>	1	block read

5-7	blocks - instead of 279779	blocks



Look at	method of moving data	to	new tables
TRAINRUN,	FIXED,	FLEXIBLE



Task: EnergyType refactoring

Refactor data model storing timeseries data related to EnergyTypes.
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Task: EnergyType refactoring

Refactor data model storing timeseries data related to EnergyTypes.
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Table: FLEXIBLE

No data for the country in question. 



Table: TRAINRUNS

TypeName TSTYPE_ID  ENAME     Into     New Energy Type
-------------- ---------- --------- -------- ----------------
Energy 21      21         act gen   value1   Energy New 5

act con   value2 

Energy 22      22                   value1   Energy New 7

Energy 23      23                   value1   Energy New 8



Table: FIXED

TypeName TSTYPE_ID  Into    New Energy Type
-------------- ---------- ----- ----------------
Energy 11      11         value1  Energy New 1
Energy 12      12         value2
Energy 13      13         value3
Energy 14      14         value4

Energy 15      15         value1  Energy New 2
Energy 16      16         value2

Energy 17      17         value1  Energy New 3
Energy 18      18         value2

Energy 19      19         value1  Energy New 4
Energy 20      20         value2



SELECT tstype_id, count(*)
FROM timeseries 
GROUP BY tstype_id;

TSTYPE_ID COUNT(*)
--------- --------

11      100
12      100
13      100
14      100
15        1
17      100
18      100
19      100
20      100
21   213160
22  8093835
23  9260631

FIXED

TRAINRUNS
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Alternative	1:

o Table TIMESERIEDATA:	
• Rename column VALUE	to		VALUE1
• Add columns VALUE2,	VALUE3,	VALUE4

o Migration:	
• UPDATE	value2,	value3	and	value4
• DELETE	records	for	old	value2-4	(about 40%	of the rows)

Pros:

o Relativly simple	logic

Cons:

o More	complex rollback
o Hard	to	pre-process data
o Existing indexes slowing down
o DELETE	relatively slow



Alternative	2:

o Migrate into new table TIMESERIEDATA_NEW	(nologging):
o Migration:	

• INSERT	/*+	APPEND	*/	value1
• UPDATE	value2,	value3	and	value4

Pros:

o Easy rollback
o Possible to	preprocess data

Cons:

o Relatively slow UPDATE	(heavy redo)



What if - Alternative	3:

o Migrate into new table TIMESERIEDATA_NEW	(nologging):
o Migration:	

• INSERT	/*+	APPEND	*/	value1,	value2,	value3,	value4

Pros:

o Easy rollback
o Possible to	preprocess data
o No	heavy update (less	REDO)

Cons:

o Complex logic
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CREATE OR REPLACE PACKAGE MIG_ERR AS

table_not_exist EXCEPTION;
table_not_exist_errnum CONSTANT NUMBER := -24001;
table_not_exist_errmsg CONSTANT VARCHAR2(64) := 'Table referenced do not exist';
PRAGMA EXCEPTION_INIT (table_not_exist, -24001);

wrong_user EXCEPTION;
wrong_user_errnum CONSTANT NUMBER := -24010;
wrong_user_errmsg CONSTANT VARCHAR2(64) := 'The code is ran with wrong user';
PRAGMA EXCEPTION_INIT (wrong_user, -24010);

…

END;
/



CREATE OR REPLACE PACKAGE MIG_CONS AS

-- New Energy Type Names
C_TSFIX_NEW_ENERGY1  CONSTANT VARCHAR2(50) := 'NEW ENERGY TYPE 1'; -- 11,12,13,14
C_TSFIX_NEW_ENERGY2 CONSTANT VARCHAR2(50) := 'NEW ENERGY TYPE 2'; -- 15,16
C_TSFIX_NEW_ENERGY3   CONSTANT VARCHAR2(50) := 'NEW ENERGY TYPE 3'; -- 17,18
C_TSFIX_NEW_ENERGY4 CONSTANT VARCHAR2(50) := 'NEW ENERGY TYPE 4'; -- 19,20
…

-- Table Names
C_TBL_NAME_TSD_TMP       CONSTANT VARCHAR2(50) := 'TIMESERIEDATA_NEW';
C_TBL_NAME_TSD_OLD       CONSTANT VARCHAR2(50) := 'TIMESERIEDATA';
C_TBL_NAME_TSD_NEW       CONSTANT VARCHAR2(50) := 'TIMESERIESDATA';

-- Log statuses
LOG_STATUS_SUCCESS CONSTANT et_mig_log.status%TYPE := 'SUCCESS';
LOG_STATUS_ERROR CONSTANT et_mig_log.status%TYPE := 'ERROR';
LOG_STATUS_MAIN CONSTANT et_mig_log.status%TYPE := 'MAIN';
LOG_STATUS_END CONSTANT et_mig_log.status%TYPE := 'END';

…
END;
/



CREATE OR REPLACE PACKAGE MIG_UTIL AS

PROCEDURE log(…);         -- Writes to ET_MIG_LOG (what, timing, number of rows, etc)

FUNCTION get_runnr RETURN number; -- Run nr (if needs to be ran more than once)

FUNCTION valid_user(user_i varchar2) RETURN boolean;
FUNCTION get_date_string(format_i IN varchar2) RETURN varchar2;
FUNCTION diff_seconds (start_io IN OUT timestamp, end_i timestamp) RETURN number;
FUNCTION set_tbs_for_user RETURN varchar2;

PROCEDURE upd_counters(seconds_ins_io IN OUT number, rowcount_agr_io IN OUT number, 
loopnr_io IN OUT number,       seconds_tot_io IN OUT number,
time_io IN OUT timestamp, rowcount_i IN number);

END;
/



CREATE OR REPLACE PACKAGE MIG_RUN AS

--------------------------------
-- Functions and procedures
--------------------------------
FUNCTION is_processed(v1_i number, v2_i number, v3_i number, v4_i number) RETURN boolean;

PROCEDURE open_fixed_energy_cursor (et_refcur_io IN OUT SYS_REFCURSOR);

PROCEDURE insert_energy_series(energy_type_i varchar2, 
v1_i number, v2_i number, v3_i number, v4_i number, 
rowcount_io IN OUT number);

PROCEDURE insert_error_series(v1_i IN number, v2_i IN number, 
v3_i IN number, v4_i IN number,
first_not_null_i IN number, rowcount_io IN OUT number, 
energytype_i IN varchar2);

END;
/



FUNCTION is_processed(v1_i number, v2_i number, v3_i number, v4_i number) RETURN boolean IS
l_cnt number;

BEGIN
SELECT sum(cnt) INTO l_cnt
FROM (

SELECT count(*) cnt
FROM TS_MIG_LOG
WHERE nvl(value1,0)=nvl(v1_i,0) AND nvl(value2,0)=nvl(v2_i,0)

AND nvl(value3,0)=nvl(v3_i,0) AND nvl(value4,0)=nvl(v4_i,0)
UNION ALL
SELECT count(*)
FROM TS_MIG_ERR
WHERE nvl(value1,0)=nvl(v1_i,0) AND nvl(value2,0)=nvl(v2_i,0)

AND nvl(value3,0)=nvl(v3_i,0) AND nvl(value4,0)=nvl(v4_i,0)
);

RETURN CASE WHEN l_cnt = 0 THEN false ELSE true END;
END;



PROCEDURE open_fixed_energy_cursor (et_refcur_io IN OUT SYS_REFCURSOR) IS
BEGIN

OPEN et_refcur_io FOR
SELECT energy_type, value1, value2, value3, value4, is_ok
FROM …

END;



mig_run.open_fixed_energy_cursor(l_cur);

LOOP
FETCH l_cur INTO l_energy_type, l_value1, l_value2, l_value3, l_value4, l_is_ok;
EXIT WHEN l_cur%NOTFOUND;

IF NOT mig_run.is_processed(l_value1, l_value2, l_value3, l_value4) THEN
IF l_is_ok = 1 THEN

mig_run.insert_energy_type(l_energy_type, l_value1, l_value2, l_value3, l_value4, …);
l_loop_status:= 'SUCCESS';

ELSE
mig_run.insert_error_series(l_value1, l_value2, l_value3, l_value4,…);
l_loop_status:= 'ERROR';

END IF;

mig_util.log(l_runnr, l_log_type, 'SUB', l_loop_status, l_energy_type, l_start_dt, 
l_value1, l_value2, l_value3, l_value4, l_rowcount, l_seconds_ins);

commit;
END IF;

END LOOP;
CLOSE l_cur;



SELECT ts.timeserie_id, 
case when ts.tstype_id in (11,12,13,14) then 'NEW ENERGYTYPE 1'

when ts.tstype_id in (15,16) then 'NEW ENERGYTYPE 2'
when ts.tstype_id in (17,18) then 'NEW ENERGYTYPE 3' 
when ts.tstype_id in (19,20) then 'NEW ENERGYTYPE 4' end energy_type,

case when ts.tstype_id = 11 then 'VALUE1'
when ts.tstype_id = 12 then 'VALUE2'
when ts.tstype_id = 13 then 'VALUE3'
when ts.tstype_id = 14 then 'VALUE4'
when ts.tstype_id = 15 then 'VALUE1'
when ts.tstype_id = 16 then 'VALUE2'
when ts.tstype_id = 17 then 'VALUE1'
when ts.tstype_id = 18 then 'VALUE2'
when ts.tstype_id = 19 then 'VALUE1'
when ts.tstype_id = 20 then 'VALUE2' end          valueX,

tst.tstype_id typ_id, tst.IMPLEMENTATION, tst.name, o.type, o.objref_id
FROM timeseriestype tst, timeseries ts, objectref o
WHERE ts.tstype_id in (11,12,13,14,15,16,17,18,19,20)

AND tst.tstype_id=ts.tstype_id
AND ts.ts_id=o.ts_id;



TS_ID ENERGY_TYPE VALUEX TS_ID IMPL NAME TYPE OBJREF_ID
------ ----------------- ------ ------ ------ --------- -------------------- --------------------------------
70310 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 MessageType 8B7403130000014D7AD7967494C4016C
70310 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 TrainMeteringPoint 8B7403130000014D7AD8C0EA94C41965

70311 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 MessageType 8B7403130000014D7AD7967494C4016C
70311 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 TrainMeteringPoint 8B7403130000014D7AD8C0EA94C41965

70312 NEW ENERGYTYPE 1 VALUE2 12 FIXED Energy 2 MessageType 8B7403130000014D7AD7967494C4016C
70312 NEW ENERGYTYPE 1 VALUE2 12 FIXED Energy 2 TrainMeteringPoint 8B7403130000014D7AD8C0EA94C41965

70313 NEW ENERGYTYPE 1 VALUE4 14 FIXED Energy 4 MessageType 8B7403130000014D7AD7967494C4016C
70313 NEW ENERGYTYPE 1 VALUE4 14 FIXED Energy 4 TrainMeteringPoint 8B7403130000014D7AD8C0EA94C41965

70314 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 MessageType 8B7403130000014D7AD7967494C4016C
70314 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 TrainMeteringPoint 8B7403130000014D7AD8C11D94C41968
70315 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 MessageType 8B7403130000014D7AD7967494C4016C
70315 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 TrainMeteringPoint 8B7403130000014D7AD8C11D94C41968
70316 NEW ENERGYTYPE 1 VALUE2 12 FIXED Energy 2 MessageType 8B7403130000014D7AD7967494C4016C
70316 NEW ENERGYTYPE 1 VALUE2 12 FIXED Energy 2 TrainMeteringPoint 8B7403130000014D7AD8C11D94C41968
70317 NEW ENERGYTYPE 1 VALUE4 14 FIXED Energy 4 TrainMeteringPoint 8B7403130000014D7AD8C11D94C41968
70317 NEW ENERGYTYPE 1 VALUE4 14 FIXED Energy 4 MessageType 8B7403130000014D7AD7967494C4016C
70318 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 MessageType 8B7403130000014D7AD7967494C4016C
70318 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 TrainMeteringPoint 8B7403130000014D7AD8B60494C418CB
70319 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 MessageType 8B7403130000014D7AD7967494C4016C
70319 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 TrainMeteringPoint 8B7403130000014D7AD8B60494C418CB



TS_ID ENERGY_TYPE VALUEX TYP_ID IMPL NAME TYPE OBJREF_ID 
------ ----------------- ------ ------ ------ --------- -------------------- --------------------------------
70310 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 MessageType 8B7403130000014D7AD7967494C4016C
70310 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 TrainMeteringPoint 8B7403130000014D7AD8C0EA94C41965

70311 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 MessageType 8B7403130000014D7AD7967494C4016C
70311 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 TrainMeteringPoint 8B7403130000014D7AD8C0EA94C41965

70312 NEW ENERGYTYPE 1 VALUE2 12 FIXED Energy 2 MessageType 8B7403130000014D7AD7967494C4016C
70312 NEW ENERGYTYPE 1 VALUE2 12 FIXED Energy 2 TrainMeteringPoint 8B7403130000014D7AD8C0EA94C41965

70313 NEW ENERGYTYPE 1 VALUE4 14 FIXED Energy 4 MessageType 8B7403130000014D7AD7967494C4016C
70313 NEW ENERGYTYPE 1 VALUE4 14 FIXED Energy 4 TrainMeteringPoint 8B7403130000014D7AD8C0EA94C41965

70314 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 MessageType 8B7403130000014D7AD7967494C4016C
70314 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 TrainMeteringPoint 8B7403130000014D7AD8C11D94C41968
70315 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 MessageType 8B7403130000014D7AD7967494C4016C
70315 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 TrainMeteringPoint 8B7403130000014D7AD8C11D94C41968
70316 NEW ENERGYTYPE 1 VALUE2 12 FIXED Energy 2 MessageType 8B7403130000014D7AD7967494C4016C
70316 NEW ENERGYTYPE 1 VALUE2 12 FIXED Energy 2 TrainMeteringPoint 8B7403130000014D7AD8C11D94C41968
70317 NEW ENERGYTYPE 1 VALUE4 14 FIXED Energy 4 TrainMeteringPoint 8B7403130000014D7AD8C11D94C41968
70317 NEW ENERGYTYPE 1 VALUE4 14 FIXED Energy 4 MessageType 8B7403130000014D7AD7967494C4016C
70318 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 MessageType 8B7403130000014D7AD7967494C4016C
70318 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 TrainMeteringPoint 8B7403130000014D7AD8B60494C418CB
70319 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 MessageType 8B7403130000014D7AD7967494C4016C
70319 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 TrainMeteringPoint 8B7403130000014D7AD8B60494C418CB



TS_ID ENERGY_TYPE VALUEX TS_ID IMPL NAME TYPE OBJREF_ID 
------ ----------------- ------ ------ ------ --------- -------------------- --------------------------------
70310 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 MessageType 8B7403130000014D7AD7967494C4016C
70310 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 TrainMeteringPoint 8B7403130000014D7AD8C0EA94C41965

70311 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 MessageType 8B7403130000014D7AD7967494C4016C
70311 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 TrainMeteringPoint 8B7403130000014D7AD8C0EA94C41965

70312 NEW ENERGYTYPE 1 VALUE2 12 FIXED Energy 2 MessageType 8B7403130000014D7AD7967494C4016C
70312 NEW ENERGYTYPE 1 VALUE2 12 FIXED Energy 2 TrainMeteringPoint 8B7403130000014D7AD8C0EA94C41965

70313 NEW ENERGYTYPE 1 VALUE4 14 FIXED Energy 4 MessageType 8B7403130000014D7AD7967494C4016C
70313 NEW ENERGYTYPE 1 VALUE4 14 FIXED Energy 4 TrainMeteringPoint 8B7403130000014D7AD8C0EA94C41965

70314 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 MessageType 8B7403130000014D7AD7967494C4016C
70314 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 TrainMeteringPoint 8B7403130000014D7AD8C11D94C41968
70315 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 MessageType 8B7403130000014D7AD7967494C4016C
70315 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 TrainMeteringPoint 8B7403130000014D7AD8C11D94C41968
70316 NEW ENERGYTYPE 1 VALUE2 12 FIXED Energy 2 MessageType 8B7403130000014D7AD7967494C4016C
70316 NEW ENERGYTYPE 1 VALUE2 12 FIXED Energy 2 TrainMeteringPoint 8B7403130000014D7AD8C11D94C41968
70317 NEW ENERGYTYPE 1 VALUE4 14 FIXED Energy 4 TrainMeteringPoint 8B7403130000014D7AD8C11D94C41968
70317 NEW ENERGYTYPE 1 VALUE4 14 FIXED Energy 4 MessageType 8B7403130000014D7AD7967494C4016C
70318 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 MessageType 8B7403130000014D7AD7967494C4016C
70318 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 TrainMeteringPoint 8B7403130000014D7AD8B60494C418CB
70319 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 MessageType 8B7403130000014D7AD7967494C4016C
70319 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 TrainMeteringPoint 8B7403130000014D7AD8B60494C418CB



TS_ID ENERGY_TYPE VALUEX TYP_ID IMPL NAME TYPE OBJREF_ID 
------ ----------------- ------ ------ ------ --------- -------------------- --------------------------------
70310 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 MessageType 8B7403130000014D7AD7967494C4016C
70310 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 TrainMeteringPoint 8B7403130000014D7AD8C0EA94C41965

70311 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 MessageType 8B7403130000014D7AD7967494C4016C
70311 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 TrainMeteringPoint 8B7403130000014D7AD8C0EA94C41965

70312 NEW ENERGYTYPE 1 VALUE2 12 FIXED Energy 2 MessageType 8B7403130000014D7AD7967494C4016C
70312 NEW ENERGYTYPE 1 VALUE2 12 FIXED Energy 2 TrainMeteringPoint 8B7403130000014D7AD8C0EA94C41965

70313 NEW ENERGYTYPE 1 VALUE4 14 FIXED Energy 4 MessageType 8B7403130000014D7AD7967494C4016C
70313 NEW ENERGYTYPE 1 VALUE4 14 FIXED Energy 4 TrainMeteringPoint 8B7403130000014D7AD8C0EA94C41965

70314 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 MessageType 8B7403130000014D7AD7967494C4016C
70314 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 TrainMeteringPoint 8B7403130000014D7AD8C11D94C41968
70315 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 MessageType 8B7403130000014D7AD7967494C4016C
70315 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 TrainMeteringPoint 8B7403130000014D7AD8C11D94C41968
70316 NEW ENERGYTYPE 1 VALUE2 12 FIXED Energy 2 MessageType 8B7403130000014D7AD7967494C4016C
70316 NEW ENERGYTYPE 1 VALUE2 12 FIXED Energy 2 TrainMeteringPoint 8B7403130000014D7AD8C11D94C41968
70317 NEW ENERGYTYPE 1 VALUE4 14 FIXED Energy 4 TrainMeteringPoint 8B7403130000014D7AD8C11D94C41968
70317 NEW ENERGYTYPE 1 VALUE4 14 FIXED Energy 4 MessageType 8B7403130000014D7AD7967494C4016C
70318 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 MessageType 8B7403130000014D7AD7967494C4016C
70318 NEW ENERGYTYPE 1 VALUE1 11 FIXED Energy 1 TrainMeteringPoint 8B7403130000014D7AD8B60494C418CB
70319 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 MessageType 8B7403130000014D7AD7967494C4016C
70319 NEW ENERGYTYPE 1 VALUE3 13 FIXED Energy 3 TrainMeteringPoint 8B7403130000014D7AD8B60494C418CB



SELECT *
FROM (SELECT ts.timeserie_id, case ... end energy_type, case ... end valueX,

tst.timeserietype_id, tst.IMPLEMENTATION, tst.name, 
o.type, o.objref_id

FROM timeseriestype tst, timeseries ts, objectref o
WHERE ts.tstype_id in (11,12,13,14,15,16,17,18,19,20)

AND tst.tstype_id=ts.tstype_id
AND ts.ts_id=o.ts_id)

PIVOT ( 
max(o.objref_id)

for o.type in (
'TrainMeteringPoint' as "TRAINMETERINGPOINT",
'MessageType' as "MESSAGETYPE",
'TractionUnit' as "TRACTIONUNIT"

)
)



SELECT *
FROM (SELECT ts.timeserie_id, case ... end energy_type, case ... end valueX,

tst.timeserietype_id, tst.IMPLEMENTATION, tst.name, 
o.type, o.objref_id

FROM timeseriestype tst, timeseries ts, objectref o
WHERE ts.tstype_id in (11,12,13,14,15,16,17,18,19,20)

AND tst.tstype_id=ts.tstype_id
AND ts.ts_id=o.ts_id)

PIVOT ( 
max(o.objref_id)

for o.type in (
'TrainMeteringPoint' as "TRAINMETERINGPOINT",
'MessageType' as "MESSAGETYPE",
'TractionUnit' as "TRACTIONUNIT"

)
)



TS_ID .. VALUE_ TYP_ID ... NAME MESSAGETYPE TRAINMETERINGPOINT TRACTI…
----- .. ------ ------ ... ----------------------------------------- -------------------------------- -------
70310 .. VALUE1 11 ... Energy 1 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8C0EA94C41965 (null)
70311 .. VALUE3 13 ... Energy 3 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8C0EA94C41965 (null)
70312 .. VALUE2 12 ... Energy 2 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8C0EA94C41965 (null)
70313 .. VALUE4 14 ... Energy 4 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8C0EA94C41965 (null)
70314 .. VALUE1 11 ... Energy 1 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8C11D94C41968 (null)
70315 .. VALUE3 13 ... Energy 3 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8C11D94C41968 (null)
70316 .. VALUE2 12 ... Energy 2 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8C11D94C41968 (null)
70317 .. VALUE4 14 ... Energy 4 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8C11D94C41968 (null)
70318 .. VALUE1 11 ... Energy 1 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8B60494C418CB (null)
70319 .. VALUE3 13 ... Energy 3 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8B60494C418CB (null)
…



TS_ID .. VALUE_ TYP_ID ... NAME MESSAGETYPE TRAINMETERINGPOINT TRACTI…
----- .. ------ ------ ... ----------------------------------------- -------------------------------- -------
70310 .. VALUE1 11 ... Energy 1 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8C0EA94C41965 (null)
70311 .. VALUE3 13 ... Energy 3 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8C0EA94C41965 (null)
70312 .. VALUE2 12 ... Energy 2 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8C0EA94C41965 (null)
70313 .. VALUE4 14 ... Energy 4 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8C0EA94C41965 (null)
70314 .. VALUE1 11 ... Energy 1 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8C11D94C41968 (null)
70315 .. VALUE3 13 ... Energy 3 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8C11D94C41968 (null)
70316 .. VALUE2 12 ... Energy 2 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8C11D94C41968 (null)
70317 .. VALUE4 14 ... Energy 4 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8C11D94C41968 (null)
70318 .. VALUE1 11 ... Energy 1 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8B60494C418CB (null)
70319 .. VALUE3 13 ... Energy 3 8B7403130000014D7AD7967494C4016C 8B7403130000014D7AD8B60494C418CB (null)
…



WITH tsn AS (
SELECT *
FROM (SELECT ts.timeserie_id, case ... end energy_type, case ... end valueX,

tst.timeserietype_id, tst.IMPLEMENTATION, tst.name, 
o.type, o.objref_id

FROM timeseriestype tst, timeseries ts, objectref o
WHERE ts.tstype_id in (11,12,13,14,15,16,17,18,19,20)

AND tst.tstype_id=ts.tstype_id
AND ts.ts_id=o.ts_id)

PIVOT ( 
max(o.objref_id)

for o.type in (
'TrainMeteringPoint' as "TRAINMETERINGPOINT",
'MessageType' as "MESSAGETYPE",
'TractionUnit' as "TRACTIONUNIT"

)
)

),
…



WITH tsn AS (
SELECT *
FROM (...)
PIVOT (…)

),
SELECT 
FROM (SELECT messagetype,tractionunit, trainmeteringpoint, energy_type, 

valuex, timeserie_id
FROM tsn)

PIVOT ( 
max(timeserie_id)

for valuex in (
'VALUE1' as "VALUE1",
'VALUE2' as "VALUE2",
'VALUE3' as "VALUE3",
'VALUE4' as "VALUE4"

)
)

energy_type, VALUE1, VALUE2, VALUE3, VALUE4

ENERGY_TYPE VALUE1 VALUE2 VALUE3 VALUE4
------------------------- ---------- ---------- ---------- ----------
METERED_TRAIN_ENERGY 70310 70312 70311 70313
METERED_TRAIN_ENERGY 70318 70430 70319 70431
METERED_TRAIN_ENERGY 70314 70316 70315 70317
…



ENERGY_TYPE VALUE1 VALUE2 VALUE3 VALUE4
------------------------- ---------- ---------- ---------- ----------
METERED_TRAIN_ENERGY 70310 70312 70311 70313
METERED_TRAIN_ENERGY 70318 70430 70319 70431
METERED_TRAIN_ENERGY 70314 70316 70315 70317
…



WITH 
tsn AS (

SELECT *
FROM (...)
PIVOT (…)

),
tsn2 AS (

SELECT energy_type, VALUE1, VALUE2, VALUE3, VALUE4
FROM (SELECT messagetype,tractionunit, trainmeteringpoint, energy_type, 

valuex, timeserie_id
FROM tsn)

PIVOT ( 
max(timeserie_id)

for valuex in (
'VALUE1' as "VALUE1",
'VALUE2' as "VALUE2",
'VALUE3' as "VALUE3",
'VALUE4' as "VALUE4"

)
)

)



WITH 
tsn AS (

SELECT *
FROM (...)
PIVOT (…)

),
tsn2 AS (

SELECT energy_type, VALUE1, VALUE2, VALUE3, VALUE4
FROM (SELECT …

FROM tsn)
PIVOT ( … )

)
SELECT energy_type, value1, value2, value3, value4,

CASE WHEN (nvl2(VALUE1,1,0) + nvl2(VALUE2,1,0) + 
nvl2(VALUE3,1,0) + nvl2(VALUE4,1,0)) in (2,4)
AND value1 is not null AND value2 is not null

THEN 1
ELSE 0

END is_ok
FROM tsn2

ENERGY_TYPE VALUE1 VALUE2 VALUE3 VALUE4 IS_OK
------------------------- ---------- ---------- ---------- ---------- -----
METERED_TRAIN_ENERGY 70310 70312 70311 70313     1
METERED_TRAIN_ENERGY 70318 70430 70319 70431     1
METERED_TRAIN_ENERGY 70314 70316 70315 70317     1
…



ENERGY_TYPE VALUE1 VALUE2 VALUE3 VALUE4 IS_OK
------------------------- ---------- ---------- ---------- ---------- -----
METERED_TRAIN_ENERGY 70310 70312 70311 70313     1
METERED_TRAIN_ENERGY 70318 70430 70319 70431     1
METERED_TRAIN_ENERGY 70314 70316 70315 70317     1
…



--------------------------------------------------------------------------------------------------------------
| Id | Operation | Name | Rows | Bytes |TempSpc| Cost (%CPU)| Time |
--------------------------------------------------------------------------------------------------------------
| 0 | SELECT STATEMENT | | | | | 5783 (100)| |
| 1 | HASH GROUP BY PIVOT | | 3640 | 5602K| | 5783 (4)| 00:01:10 |
| 2 | VIEW | | 3640 | 5602K| | 5782 (4)| 00:01:10 |
| 3 | HASH GROUP BY PIVOT | | 3640 | 593K| 656K| 5782 (4)| 00:01:10 |
|* 4 | HASH JOIN | | 3640 | 593K| | 5645 (4)| 00:01:08 |
| 5 | INLIST ITERATOR | | | | | | |
| 6 | TABLE ACCESS BY INDEX ROWID| TIMESERIESTYPE | 10 | 810 | | 2 (0)| 00:00:01 |
|* 7 | INDEX UNIQUE SCAN | PK_TIMESERIESTYPE | 10 | | | 1 (0)| 00:00:01 |
|* 8 | HASH JOIN | | 4004 | 336K| | 5643 (4)| 00:01:08 |
| 9 | TABLE ACCESS FULL | ENTITYREF | 4004 | 297K| | 17 (0)| 00:00:01 |
|* 10 | TABLE ACCESS FULL | TIMESERIES | 8703K| 83M| | 5598 (3)| 00:01:08 |
--------------------------------------------------------------------------------------------------------------

Predicate Information (identified by operation id):
---------------------------------------------------

4 - access("TST"."TIMESERIETYPE_ID"="TS"."TIMESERIETYPE_ID")
7 - access(("TST"."TIMESERIETYPE_ID"=40 OR "TST"."TIMESERIETYPE_ID"=41 OR

"TST"."TIMESERIETYPE_ID"=42 OR "TST"."TIMESERIETYPE_ID"=43 OR "TST"."TIMESERIETYPE_ID"=44 OR
"TST"."TIMESERIETYPE_ID"=45 OR "TST"."TIMESERIETYPE_ID"=46 OR "TST"."TIMESERIETYPE_ID"=47 OR
"TST"."TIMESERIETYPE_ID"=48 OR "TST"."TIMESERIETYPE_ID"=49))

8 - access("ER"."TIMESERIE_ID"="TS"."TIMESERIE_ID")
10 - filter(("TS"."TIMESERIETYPE_ID"=40 OR "TS"."TIMESERIETYPE_ID"=41 OR "TS"."TIMESERIETYPE_ID"=42

OR "TS"."TIMESERIETYPE_ID"=43 OR "TS"."TIMESERIETYPE_ID"=44 OR "TS"."TIMESERIETYPE_ID"=45 OR
"TS"."TIMESERIETYPE_ID"=46 OR "TS"."TIMESERIETYPE_ID"=47 OR "TS"."TIMESERIETYPE_ID"=48 OR
"TS"."TIMESERIETYPE_ID"=49))



mig_run.open_fixed_energy_cursor(l_cur);

LOOP
FETCH l_cur INTO l_energy_type, l_value1, l_value2, l_value3, l_value4, l_is_ok;
EXIT WHEN l_cur%NOTFOUND;

IF NOT mig_run.is_processed(l_value1, l_value2, l_value3, l_value4) THEN
IF l_is_ok = 1 THEN

mig_run.insert_energy_type(l_energy_type, l_value1, l_value2, l_value3, l_value4, …);
l_loop_status:= 'SUCCESS';

ELSE
mig_run.insert_error_series(l_value1, l_value2, l_value3, l_value4,…);
l_loop_status:= 'ERROR';

END IF;

mig_util.log(l_runnr, l_log_type, 'SUB', l_loop_status, l_energy_type, l_start_dt, 
l_value1, l_value2, l_value3, l_value4, l_rowcount, l_seconds_ins);

commit;
END IF;

END LOOP;
CLOSE l_cur;



PROCEDURE insert_energy_type(energy_type_i varchar2, v1_i number, v2_i number, 
v3_i number, v4_i number, rowcount_io IN OUT number) AS

BEGIN
INSERT /*+ APPEND */ INTO timeseriedata_new(...)
SELECT ... FROM timeseriedata
WHERE ts_id = v1_i;

rowcount_io := sql%rowcount;

INSERT INTO ts_mig_log
VALUES (energy_type_i, v1_i, v2_i, v3_i, v4_i, sysdate);

END; 

But	now	we	only	insert	VALUE1,	and	need	to	go	back	and	do	an	UPDATE	later.



WITH 
v1_data AS (

SELECT tsd_id, …, value value1,ts_id
FROM (SELECT t1.*,

row_number() over (partition by fromtime order by reffromy desc) rn
FROM  timeseriedata t1 WHERE ts_id=v1_i) 

WHERE rn=1),
v2_data AS (

SELECT *
FROM (SELECT value value2, fromtime,

row_number() over (partition by fromtime order by reffromy desc) rn
FROM timeseriedata WHERE ts_id=v2_i) 

WHERE rn=1),
v3_data AS (

SELECT *
FROM (SELECT value value3, fromtime, 

row_number() over (partition by fromtime order by reffromy desc) rn
FROM timeseriedata WHERE ts_id=v3_i) 

WHERE rn=1),
v4_data AS (

SELECT *
FROM (SELECT value value4, fromtime,

row_number() over (partition by fromtime order by reffromy desc) rn
FROM timeseriedata WHERE ts_id=v4_i)

WHERE rn=1)



WITH 
v1_data AS (

SELECT tsd_id, …, value value1,ts_id
FROM (SELECT t1.*, row_number() over (partition by fromtime order by reffromy desc) rn

FROM  timeseriedata t1 WHERE ts_id=v1_i) 
WHERE rn=1),

v2_data AS (
SELECT *
FROM (SELECT value value2, fromtime, row_number() over (…) rn

FROM timeseriedata WHERE ts_id=v2_i) 
WHERE rn=1),

v3_data AS (
SELECT *
FROM (SELECT value value3, fromtime, row_number() over (…) rn

FROM timeseriedata WHERE ts_id=v3_i) 
WHERE rn=1),

v4_data AS (
SELECT *
FROM (SELECT value value4, fromtime, row_number() over (…) rn

FROM timeseriedata WHERE ts_id=v4_i)
WHERE rn=1)

SELECT v1.tsd_id,v1.fromtime,… v1.reffromy, v1.value1, v2.value2, v3.value3, v4.value4
FROM v1_data v1, v2_data v2, v3_data v3, v4_data v4
WHERE v1.fromtime=v2.fromtime(+) AND v2.fromtime=v3.fromtime(+) 

AND v3.fromtime=v4.fromtime(+);



--------------------------------------------------------------------------
| Id  | Operation                        | Name          | Rows  | Bytes |
--------------------------------------------------------------------------
|   0 | SELECT STATEMENT                 |               |       |       |
|*  1 |  HASH JOIN RIGHT OUTER           |               |    87 | 71688 |
|*  2 |   VIEW                           |               |    87 |  3393 |
|*  3 |    WINDOW SORT PUSHED RANK       |               |    87 |  2349 |
|   4 |     TABLE ACCESS BY INDEX ROWID  | TIMESERIEDATA |    87 |  2349 |
|*  5 |      INDEX RANGE SCAN            | IDX_TSD_BULK  |    87 |       |
|*  6 |   HASH JOIN RIGHT OUTER          |               |    87 | 68295 |
|*  7 |    VIEW                          |               |    87 |  3393 |
|*  8 |     WINDOW SORT PUSHED RANK      |               |    87 |  2349 |
|   9 |      TABLE ACCESS BY INDEX ROWID | TIMESERIEDATA |    87 |  2349 |
|* 10 |       INDEX RANGE SCAN           | IDX_TSD_BULK  |    87 |       |
|* 11 |    HASH JOIN RIGHT OUTER         |               |    87 | 64902 |
|* 12 |     VIEW                         |               |    87 |  3393 |
|* 13 |      WINDOW SORT PUSHED RANK     |               |    87 |  2349 |
|  14 |       TABLE ACCESS BY INDEX ROWID| TIMESERIEDATA |    87 |  2349 |
|* 15 |        INDEX RANGE SCAN          | IDX_TSD_BULK  |    87 |       |
|* 16 |     VIEW                         |               |    87 | 61509 |
|* 17 |      WINDOW SORT PUSHED RANK     |               |    87 |  8787 |
|  18 |       TABLE ACCESS BY INDEX ROWID| TIMESERIEDATA |    87 |  8787 |
|* 19 |        INDEX RANGE SCAN          | IDX_TSD_BULK  |    87 |       |
--------------------------------------------------------------------------

IDX_TSD_BULK: TIMESERIEDATA(ts_id, fromtime, totime, reffromy) 



INSERT /*+ APPEND */ 
INTO timeseriedata_new(TSD_ID,…,VALUE1, VALUE2, VALUE3, VALUE3)

WITH 
v1_data AS (

SELECT tsd_id, …, value value1,ts_id
FROM (SELECT t1.*, row_number() over (partition by fromtime order by reffromy desc) rn

FROM  timeseriedata t1 WHERE ts_id=v1_i) 
WHERE rn=1),

v2_data AS (
SELECT *
FROM (SELECT value value2, fromtime, row_number() over (…) rn

FROM timeseriedata WHERE ts_id=v2_i) 
WHERE rn=1),

…
v4_data AS (

SELECT *
FROM (SELECT value value4, fromtime, row_number() over (…) rn

FROM timeseriedata WHERE ts_id=v4_i)
WHERE rn=1)

SELECT v1.tsd_id,v1.fromtime,… v1.reffromy, v1.value1, v2.value2, v3.value3, v4.value4
FROM v1_data v1, v2_data v2, v3_data v3, v4_data v4
WHERE v1.fromtime=v2.fromtime(+) AND v2.fromtime=v3.fromtime(+) 

AND v3.fromtime=v4.fromtime(+);



PROCEDURE insert_energy_type(energy_type_i varchar2, v1_i number, v2_i number, 
v3_i number, v4_i number, rowcount_io IN OUT number) AS

BEGIN
INSERT /*+ APPEND */ INTO timeseriedata_new(...)
WITH 

v1_data AS (…;     

rowcount_io := sql%rowcount;

INSERT INTO ts_mig_log
VALUES (energy_type_i, v1_i, v2_i, v3_i, v4_i, sysdate);

END; 

Now	the	TIMESERIEDATA	is	inserted	with	both	VALUE1,	VALUE2,	VALUE3	and	VALUE4!



mig_run.open_fixed_energy_cursor(l_cur);

LOOP
FETCH l_cur INTO l_energy_type, l_value1, l_value2, l_value3, l_value4, l_is_ok;
EXIT WHEN l_cur%NOTFOUND;

IF NOT mig_run.is_processed(l_value1, l_value2, l_value3, l_value4) THEN
IF l_is_ok = 1 THEN

mig_run.insert_energy_type(l_energy_type, l_value1, l_value2, l_value3, l_value4, …);
l_loop_status:= 'SUCCESS';

ELSE
mig_run.insert_error_series(l_value1, l_value2, l_value3, l_value4,…);
l_loop_status:= 'ERROR';

END IF;

mig_util.log(l_runnr, l_log_type, 'SUB', l_loop_status, l_energy_type, l_start_dt, 
l_value1, l_value2, l_value3, l_value4, l_rowcount, l_seconds_ins);

commit;
END IF;

END LOOP;
CLOSE l_cur;



INSERT /*+ APPEND */ 
INTO timeseriedata_new(tsd_id, fromtime, totime, reffromy, reftoy,...

value1, value2, value3, value4, ts_id)
SELECT tsd_id, fromtime, totime, reffromy, reftoy, value1, null, null, null, ts_id
FROM (SELECT tsd.tsd_id, tsd.fromtime, tsd.totime, tsd.reffromy, tsd.reftoy, 

tsd.value1, null, null, null, tsd.ts_id, 
row_number() over (partition by tsd.ts_id, tsd.fromtime

order by tsd.reffromy desc) rn
FROM timeseriedata tsd, timeseries ts
WHERE tsd.ts_id = ts.ts_id

AND ts.tstype_id in (40,41,42,43))
WHERE rn=1;

Alternative	2	– would	be	something	like:



UPDATE timeseriedata_new n SET 
value2=(SELECT value

FROM (SELECT value, row_number() over (partitition by fromtime
order by reffromy desc) rn

FROM timeseriedata o
WHERE o.timeserie_id = (SELECT value2 FROM timeserie_et_mig t 

WHERE t.value1 = n.timeserie_id) 
AND o.fromtime = n.fromtime) 

WHERE rn=1),
value3=(SELECT value

FROM (SELECT value, row_number() over (partitition by fromtime
order by reffromy desc) rn

FROM timeseriedata o
WHERE o.timeserie_id = (SELECT value3 FROM timeserie_et_mig t 

WHERE t.value1 = n.timeserie_id) 
AND o.fromtime = n.fromtime) 

WHERE rn=1),
value4=(SELECT value

FROM (SELECT value, row_number() over (partitition by fromtime
order by reffromy desc) rn

FROM timeseriedata o
WHERE o.timeserie_id = (SELECT value4 FROM timeserie_et_mig t 

WHERE t.value1 = n.timeserie_id) 
AND o.fromtime = n.fromtime)

WHERE rn=1);

Alternative	2	– would	be	something	like:



Table: TRAINRUNS

TypeName TSTYPE_ID  ENAME     Into     New Energy Type
-------------- ---------- --------- -------- ----------------
Energy 11      21         act gen   value1   Energy New 5
Energy 12      21         act con   value2   

Energy 13      22                   value1   Energy New 6

Energy 14      23                   value1   Energy New 7

Very few rows in	TIMESERIEDATA	for	each TS_ID

Using	a	FOR	loop	for	each TS_ID	would be	very chatty



WITH
et_names AS (

SELECT ename, guid FROM energytype GROUP BY ename, guid
),
tr_ids AS (

SELECT  value1, value2, (nvl2(VALUE1,1,0) + nvl2(VALUE2,1,0)) checksum
FROM (

SELECT (debitaccount || operatingday || pricecategory || 
tmstractionunitset || tmstrain) id, ts_id, et.ename

FROM trainrun tr, et_names et
WHERE tr.energytype=et.guid

AND tr.ts_id IN (
SELECT ts_id FROM timeseries ts WHERE ts.tstype_id IN (21))

AND energytype IN (SELECT guid FROM et_names)
) 

PIVOT (
max(timeserie_id) 

for (ename) in (
'act con' as "VALUE1",
'act gen' as "VALUE2"

)
)



WITH
et_names AS (

SELECT ename, guid FROM energytype GROUP BY ename, guid
),
tr_ids AS (

SELECT  value1, value2, (nvl2(VALUE1,1,0) + nvl2(VALUE2,1,0)) checksum
…

)
v1_data as (

SELECT tsd_id,…, value value1, id_value2, checksum
FROM (SELECT t1.*, tr_ids.value2 id_value2, tr_ids.checksum,

row_number() over (partition by ts_id, fromtime
order by reffromy desc) rn

FROM  timeseriedata t1, tr_ids
WHERE t1.ts_id= tr_ids.value1 

AND l_today_epoch between t1.reffromy and t1.reftoy) 
WHERE rn=1),



WITH
et_names AS (

SELECT ename, guid FROM energytype GROUP BY ename, guid
),
tr_ids AS (

SELECT  value1, value2, (nvl2(VALUE1,1,0) + nvl2(VALUE2,1,0)) checksum
…

)
v1_data as (

SELECT tsd_id,…, value value1, id_value2, checksum
…

),
v2_data as (

SELECT ts_id,…, value1, value2, null value3, null value4, id_value2, checksum
FROM (SELECT /*+ USE_NL(t2 v1) INDEX(t2 idx_tsd_bulk */ v1.*, t2.value value2,

row_number() over (partition by t2.ts_id, t2.fromtime 
order by t2.reffromy desc) rn

FROM v1_data v1, timeseriedata t2
WHERE t2.ts_id= v1.id_value2

AND t2.fromtime = v1.fromtime 
AND l_today_epoch between t2.reffromy and t2.reftoy) 

WHERE rn=1)



WITH
et_names AS (

SELECT ename, guid FROM energytype GROUP BY ename, guid
),
tr_ids AS (

SELECT  value1, value2, (nvl2(VALUE1,1,0) + nvl2(VALUE2,1,0)) checksum
…

)
v1_data as (

SELECT tsd_id,…, value value1, id_value2, checksum
…

),
v2_data as (

SELECT ts_id,…, value1, value2, null value3, null value4, id_value2, checksum
…

)
SELECT v2.*, row_number() over (partition by v2.timeserie_id order by fromtime ) ins_log
FROM v2_data v2;



INSERT /*+ APPEND */ 
ALL  
WHEN (checksum=2) THEN 

INTO timeseriedata_new(tsd_id,…,value1,value2,value3,value4)
VALUES (tsd_id,…,value1,value2,value3,value4)

WHEN (ins_log=1) THEN 
INTO ts_mig_log(energy_type,value1,value2,value3,value4,completed)

VALUES('Energy New 5',ts_id, ID_VALUE2, null, null, sysdate)
WHEN (checksum<>2) THEN

INTO timeseriedata_err(tsd_id,…,value1,value2,value3,value4,energy_type)
VALUES (tsd_id,…,value1,value2,value3,value4, 'Energy New 5')

WITH
et_names AS (…),
tr_ids AS (…)
v1_data    AS (…),
v2_data    AS (…)

SELECT v2.*, row_number() over (partition by v2.timeserie_id order by fromtime ) ins_log
FROM v2_data v2;



Task: Dropping TIMESERIEs

From TRAINRUNS, FIXED and TIMESERIES table
Which has been move into VALUE2, VALUE3 and VALUE4



------------------------------------------------------
-- Drop old records from TRAINRUNS (TRR)
------------------------------------------------------
DECLARE

CURSOR c_ts IS
SELECT * FROM TRAINRUNS
WHERE ts_id IN (

SELECT value
FROM (SELECT value2, value3, value4 

FROM ts_mig_log
WHERE value2 IS NOT NULL)

UNPIVOT EXCLUDE NULLS (
VALUE FOR COL IN (value2, value3, value4))

);

TYPE ts_aat IS TABLE OF c_ts%ROWTYPE;
l_ts ts_aat;

BEGIN
...

END;



------------------------------------------------------
-- Drop old records from TRAINRUNS (TRR)
------------------------------------------------------
DECLARE

...
BEGIN

OPEN c_ts;
LOOP

FETCH c_ts BULK COLLECT INTO l_ts LIMIT l_bulk_limit;
EXIT WHEN l_ts.count = 0;

FORALL i IN 1..l_ts.COUNT
INSERT /*+ APPEND_VALUES */ INTO TRAINRUNS_BACKUP 
VALUES(l_ts(i).ts_id, ...);      

FORALL i IN 1..l_ts.COUNT
DELETE FROM flexible WHERE ts_id=l_ts(i).ts_id;

COMMIT;
END LOOP;

END;



The	only things left are …

switching new and	old	table,	but this is	also pretty straight	forward	J

Copying data	for	tstype_id in	(22,23),	but this is	straight	forward:

INSERT /*+ APPEND */ INTO timeseriedata_new
SELECT … FROM timeseriedata 
WHERE tstype_id IN (22,23);
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