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--Creating required tables along with data.

--Creating user and schema

create user perf_user;

create schema perf_user AUTHORIZATION perf_user;
set search_path to perf_user;

--Tablel:

CREATE TABLE IF NOT EXISTS perf_user.rnr_expiry_date
(
airline_iata_code character(2) COLLATE pg_catalog."default",
pnr_number character varying(15) COLLATE pg_catalog."default" NOT NULL,
calculated_pnr_expiry_date timestamp(@) without time zone,
row_num bigint,
arc_expiry_date timestamp(@) without time zone,
status character varying(1@) COLLATE pg_catalog."default"
);

insert into perf_user.rnr_expiry_date
select 'XX' , upper(substring(concat(md5(random()::text), md5(random()::text)), O,
7)),'2023-01-01 00:00:00',generate_series(1,100000), '2023-02-02 00:00:00' ,null;
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CREATE INDEX rnr_expiry_date_idx1l ON perf_user.rnr_expiry_date (row_num ASC NULLS
LAST);

CREATE INDEX rnr_expiry_date_idx2 ON perf_user.rnr_expiry_date (airline_iata_code
COLLATE pg_catalog."default" ASC NULLS LAST, pnr_number COLLATE pg_catalog."default"
ASC NULLS LAST);

CREATE INDEX rnr_expiry_date_idx3 ON perf_user.rnr_expiry_date (pnr_number ASC NULLS
LAST);

vacuum analyze perf_user.rnr_expiry_date;

--Table2:

CREATE TABLE IF NOT EXISTS perf_user.rnr_segment_pax
(
airline_iata_code character varying(6) COLLATE pg_catalog."default" NOT NULL,
pnr_number character varying(15) COLLATE pg_catalog."default" NOT NULL,
segment_pax_id numeric(25,@) NOT NULL,
oandd_id numeric(25,@) NOT NULL,
segment_id numeric(25,0) NOT NULL,
cabin_class character varying(15) COLLATE pg_catalog."default",
pax_id numeric(25,@) NOT NULL,
ticket_number character varying(25) COLLATE pg_catalog."default",
ticket_type character varying(1@) COLLATE pg_catalog."default",
archive_status smallint NOT NULL DEFAULT (@)::smallint,
certificate_number character varying(100) COLLATE pg_catalog."default",
loyalty_number character varying(25) COLLATE pg_catalog."default",
arc_expiry_date timestamp(@) without time zone,
CONSTRAINT rnr_segment_pax_pk PRIMARY KEY (airline_iata_code, pnr_number,
segment_id, pax_id),
CONSTRAINT rnr_segment_pax_ckl CHECK (ticket_type::text = ANY (ARRAY['E'::character
varying::text, 'A'::character varying::text, 'C'::character varying::text,
'M'::character varying::text, 'I'::character varying::text]))

);

insert into perf_user.rnr_segment_pax (airline_iata_code, pnr_number, segment_pax_id,
oandd_id, segment_id, pax_id, ticket_type, arc_expiry_date )

select 'XX',upper(substring(concat(md5(random()::text), md5(random()::text)), @, 7)),
generate_series(1l,10000000),generate_series(1l,10000000),
generate_series(1l,10000000),generate_series(1,10000000),'A', " '2023-01-01 00:00:00"';
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insert into perf_user.rnr_segment_pax (airline_iata_code, pnr_number, segment_pax_id,
oandd_id, segment_id, pax_id, ticket_type, arc_expiry_date )

select 'XX',upper(substring(concat(md5(random()::text), md5(random()::text)), @, 7)),

generate_series(10000001,20000000),generate_series(10000001,20000000),

generate_series(10000001,20000000),generate_series(10000001,20000000),'I"', '2023-01-01
00:00:00';

insert into perf_user.rnr_segment_pax (airline_iata_code, pnr_number, segment_pax_id,
oandd_id, segment_id, pax_id, ticket_type, arc_expiry_date)

select 'XX',upper(substring(concat(md5(random()::text), md5(random()::text)), @, 7)),
generate_series (20000001, 30000000),generate_series(20000001,30000000),
generate_series(20000001,30000000),generate_series(20000001,30000000), 'E', '2023-01-01
00:00:00';

insert into perf_user.rnr_segment_pax (airline_iata_code, pnr_number, segment_pax_id,
oandd_id, segment_id, pax_id, ticket_type, arc_expiry_date)

select 'XX',upper(substring(concat(md5(random()::text), md5(random()::text)), @, 7)),
generate_series(30000001, 40000000),generate_series(30000001,40000000),
generate_series(30000001,40000000),generate_series(30000001,40000000), 'M', '2023-01-01
00:00:00';

CREATE INDEX rnr_segment_pax_idx1

ON perf_user.rnr_segment_pax USING btree

(loyalty_number COLLATE pg_catalog."default" ASC NULLS LAST, airline_iata_code
COLLATE pg_catalog."default" ASC NULLS LAST, arc_expiry_date ASC NULLS LAST);

CREATE INDEX IF NOT EXISTS rnr_segment_pax_pn_idx1
ON perf_user.rnr_segment_pax USING btree
(pnr_number COLLATE pg_catalog."default" ASC NULLS LAST);

CREATE INDEX IF NOT EXISTS rnr_segment_pax_seq_idx1l
ON perf_user.rnr_segment_pax USING btree

(segment_id ASC NULLS LAST);

vacuum analyze perf_user.rnr_segment_pax;

--Table3:

CREATE TABLE IF NOT EXISTS perf_user.rnr_segment

(
airline_iata_code character varying(6) COLLATE pg_catalog."default" NOT NULL,
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pnr_number character varying(15) COLLATE pg_catalog."C" NOT NULL,
segment_id numeric(25,0) NOT NULL,

oandd_id numeric(25,0),

price_id numeric(25,0),

flight_carrier character varying(6) COLLATE pg_catalog."default" ,
flight_number integer ,

flight_suffix character varying(l) COLLATE pg_catalog."default" ,
flight_date_ltc timestamp(@) without time zone ,
airline_company_code character varying(6) COLLATE pg_catalog."default",
bd_airport_code character varying(5) COLLATE pg_catalog."default" ,
off_airport_code character varying(5) COLLATE pg_catalog."default" ,
segment_status character varying(50) COLLATE pg_catalog.'"default" ,
flight_status character varying(3@) COLLATE pg_catalog."default",
flight_type character varying(15) COLLATE pg_catalog."default",
cabin_class character varying(15) COLLATE pg_catalog."default",
arc_expiry_date timestamp(@) without time zone,

oandd_dep_date_ltc timestamp(@) without time zone,

added_time timestamp(6) without time zone,

dep_date_ltc timestamp(@) without time zone ,

arr_date_utc timestamp(@) without time zone,

dep_date_utc timestamp(@) without time zone,

origin character varying(5) COLLATE pg_catalog."default",
destination character varying(5) COLLATE pg_catalog."default",
CONSTRAINT rnr_segment_pk PRIMARY KEY (pnr_number, segment_id, airline_iata_code)

);

insert into perf_user.rnr_segment (airline_iata_code, pnr_number, segment_id,
FLIGHT_CARRIER, FLIGHT_NUMBER,FLIGHT_SUFFIX, FLIGHT_DATE_LTC)

select 'XX',

upper(substring(concat(md5(random()::text), md5(random()::text)), @, 7)),

generate_series(1l,10000000),'XX',110,"'*"','2023-01-01 00:00:00';

insert into perf_user.rnr_segment (airline_iata_code, pnr_number, segment_id,
FLIGHT_CARRIER, FLIGHT_NUMBER, FLIGHT_SUFFIX, FLIGHT_DATE_LTC)

select 'XX',

upper(substring(concat(md5(random()::text), md5(random()::text)), 0, 7)),

generate_series(10000001,20000000), 'XX',120,"'*"','2023-01-01 00:00:00';

insert into perf_user.rnr_segment (airline_iata_code, pnr_number, segment_id,
FLIGHT_CARRIER, FLIGHT_NUMBER,FLIGHT_SUFFIX,FLIGHT_DATE_LTC)

select 'XX',

upper(substring(concat(md5(random()::text), md5(random()::text)), @, 7)),

generate_series(20000001,30000000), 'XX',130,"'*"', '2023-01-01 00:00:00';
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insert into perf_user.rnr_segment (airline_iata_code, pnr_number, segment_id,
FLIGHT_CARRIER, FLIGHT_NUMBER,FLIGHT_SUFFIX, FLIGHT_DATE_LTC)

select 'XX',

upper(substring(concat(md5(random()::text), md5(random()::text)), @, 7)),

generate_series(30000001,40000000), 'XX',140,"'*"','2023-01-01 00:00:00';

insert into perf_user.rnr_segment (airline_iata_code, pnr_number, segment_id,
FLIGHT_CARRIER, FLIGHT_NUMBER, FLIGHT_SUFFIX, FLIGHT_DATE_LTC)

select 'XX',

upper(substring(concat(md5(random()::text), md5(random()::text)), @, 7)),

generate_series(40000001,50000000), 'XX',150,"'*"','2023-01-01 00:00:00';

insert into perf_user.rnr_segment (airline_iata_code, pnr_number, segment_id,
FLIGHT_CARRIER, FLIGHT_NUMBER, FLIGHT_SUFFIX, FLIGHT_DATE_LTC)

select 'XX',

upper(substring(concat(md5(random()::text), md5(random()::text)), 0, 7)),

generate_series(50000001,60000000), 'XX',160,"'*"', '2023-01-01 00:00:00';

CREATE INDEX rnr_segment_idxl ON perf_user.rnr_segment USING btree

(flight_date_ltc ASC NULLS LAST, bd_airport_code COLLATE pg_catalog."default"
ASC NULLS LAST, off_airport_code COLLATE pg_catalog."default" ASC NULLS LAST,
flight_number ASC NULLS LAST, flight_carrier COLLATE pg_catalog."default" ASC NULLS
LAST, flight_suffix COLLATE pg_catalog."default" ASC NULLS LAST, airline_iata_code
COLLATE pg_catalog."default" ASC NULLS LAST, arc_expiry_date ASC NULLS LAST);

CREATE INDEX rnr_segment_idx2

ON perf_user.rnr_segment USING btree

(dep_date_ltc ASC NULLS LAST, flight_number ASC NULLS LAST, bd_airport_code COLLATE
pg_catalog."default" ASC NULLS LAST, off_airport_code COLLATE pg_catalog."default" ASC
NULLS LAST, flight_carrier COLLATE pg_catalog."default" ASC NULLS LAST, flight_suffix
COLLATE pg_catalog."default" ASC NULLS LAST, arc_expiry_date ASC NULLS LAST);

CREATE INDEX rnr_segment_idx3
ON perf_user.rnr_segment USING btree
(pnr_number COLLATE pg_catalog."default" ASC NULLS LAST, arr_date_utc ASC NULLS
LAST, airline_iata_code COLLATE pg_catalog."default" ASC NULLS LAST, arc_expiry_date
ASC NULLS LAST);

CREATE INDEX rnr_segment_idx4

ON perf_user.rnr_segment USING btree

(dep_date_utc ASC NULLS LAST, added_time ASC NULLS LAST, airline_iata_code COLLATE
pg_catalog."default" ASC NULLS LAST, arc_expiry_date ASC NULLS LAST);
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CREATE INDEX rnr_segment_idx5
ON perf_user.rnr_segment USING btree
(origin COLLATE pg_catalog."default" ASC NULLS LAST, destination COLLATE
pg_catalog."default" ASC NULLS LAST, oandd_dep_date_ltc ASC NULLS LAST,
airline_iata_code COLLATE pg_catalog."default" ASC NULLS LAST, arc_expiry_date ASC
NULLS LAST);

CREATE INDEX rnr_segment_idx6
ON perf_user.rnr_segment USING btree
(pnr_number COLLATE pg_catalog."default" ASC NULLS LAST, oandd_id ASC NULLS LAST,
segment_id ASC NULLS LAST, airline_iata_code COLLATE pg_catalog."default" ASC NULLS
LAST, arc_expiry_date ASC NULLS LAST);

vacuum analyze perf_user.rnr_segment;

--Table4:

CREATE TABLE IF NOT EXISTS perf_user.rnr_seat_numbers
(
airline_iata_code character varying(6) COLLATE pg_catalog."default" NOT NULL,
pnr_number character varying(15) COLLATE pg_catalog."default" NOT NULL,
segment_id numeric(25,0) NOT NULL,
pax_id numeric(25,@) NOT NULL,
seat_id numeric(25,0) NOT NULL,
bd_airport_code character varying(5) COLLATE pg_catalog."default",
off_airport_code character varying(5) COLLATE pg_catalog."default",
seat_number character varying(5) COLLATE pg_catalog."default",
seat_status character varying(20) COLLATE pg_catalog."default",
ssr_id character varying(10@) COLLATE pg_catalog."default",
archive_status smallint DEFAULT (@)::smallint,
seat_alloc_id numeric(25,0),
archive_date timestamp(@) without time zone,
seat_attribute_code character varying(201) COLLATE pg_catalog."default",
channel_code character varying(2@) COLLATE pg_catalog."default",
arc_expiry_date timestamp(@) without time zone,
CONSTRAINT rnr_seat_numbers_pk PRIMARY KEY (pnr_number, segment_id, pax_id,
seat_id, airline_iata_code)

);
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insert into perf_user.rnr_seat_numbers (pnr_number, segment_id, pax_id, seat_id,
airline_iata_code)

select upper(substring(concat(md5(random()::text), md5(random()::text)), @, 7)),

generate_series(1l,10000000),generate_series(1l,10000000),generate_series(1l,10000000), 'XX";

insert into perf_user.rnr_seat_numbers (pnr_number, segment_id, pax_id, seat_id,
airline_iata_code)

select upper(substring(concat(md5(random()::text), md5(random()::text)), 0, 7)),

generate_series(10000001,20000000),generate_series(10000001,20000000),generate_series(10000001,

insert into perf_user.rnr_seat_numbers (pnr_number, segment_id, pax_id, seat_id,
airline_iata_code)

select upper(substring(concat(md5(random()::text), md5(random()::text)), @, 7)),

generate_series(20000001,30000000),generate_series(20000001,30000000),generate_series(20000001,

insert into perf_user.rnr_seat_numbers (pnr_number, segment_id, pax_id, seat_id,
airline_iata_code)

select upper(substring(concat(md5(random()::text), md5(random()::text)), 0, 7)),
generate_series(30000001,40000000),generate_series(30000001,40000000),generate_series(30000001,

vacuum Analyze perf_user.rnr_seat_numbers;

--Table5:
CREATE TABLE IF NOT EXISTS perf_user.test_veh
(
test_veh_id bigint NOT NULL,
oiltype_id bigint,
vehicle_id character varying(50) COLLATE pg_catalog."default",
serviceprogram_id character varying(100) COLLATE pg_catalog."default",
startdate timestamp without time zone,
enddate timestamp without time zone,
last_update_dt timestamp without time zone,
CONSTRAINT test_veh_pkey PRIMARY KEY (test_veh_id),
CONSTRAINT test_veh_oiltype_id_fkey FOREIGN KEY (oiltype_id)
REFERENCES perf_user.oiltype (oiltype_id) MATCH SIMPLE
ON UPDATE NO ACTION
ON DELETE NO ACTION,
CONSTRAINT test_veh_oiltype_id_fkeyl FOREIGN KEY (oiltype_id)
REFERENCES perf_user.oiltype (oiltype_id) MATCH SIMPLE
ON UPDATE NO ACTION
ON DELETE NO ACTION

);

CREATE INDEX IF NOT EXISTS test_veh_enddate_ind
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ON perf_user.test_veh USING btree
(enddate ASC NULLS LAST);

CREATE INDEX IF NOT EXISTS test_veh_oiltype_id_ind
ON perf_user.test_veh USING btree
(oiltype_id ASC NULLS LAST);

--Tableb:

CREATE TABLE IF NOT EXISTS perf_user.oiltype

(
oiltype_id bigint NOT NULL,
descr character varying(50) COLLATE pg_catalog."default",
CONSTRAINT oiltype_pkey PRIMARY KEY (oiltype_id)

);

CREATE INDEX IF NOT EXISTS oiltype_oiltyp_in
ON perf_user.oiltype USING btree
(oiltype_id ASC NULLS LAST);

--Table7:

CREATE TABLE IF NOT EXISTS perf_user.serviceprogram

(
serial bigint NOT NULL,
serviceprogram_id character varying(50) COLLATE pg_catalog."default",
progname character varying(150) COLLATE pg_catalog."default",
CONSTRAINT serviceprogram_pkey PRIMARY KEY (serial)

);

CREATE INDEX IF NOT EXISTS progname_id_ind
ON perf_user.serviceprogram USING btree
(progname COLLATE pg_catalog."default" ASC NULLS LAST);

CREATE INDEX IF NOT EXISTS serviceprogram_id_ind
ON perf_user.serviceprogram USING btree
(serviceprogram_id COLLATE pg_catalog.'"default" ASC NULLS LAST);

--Table8:
CREATE TABLE IF NOT EXISTS perf_user.vehicleservicehistory

(
v_id bigint NOT NULL,
test_veh_id bigint,
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desc_1 character varying(50) COLLATE pg_catalog."default",

start_date timestamp without time zone,

end_date timestamp without time zone,

CONSTRAINT vehicleservicehistory_pkey PRIMARY KEY (v_id)
);

CREATE INDEX IF NOT EXISTS veh_end_date_id_ind
ON perf_user.vehicleservicehistory USING btree
(end_date ASC NULLS LAST);

CREATE INDEX IF NOT EXISTS veh_ser_ind
ON perf_user.vehicleservicehistory USING btree
(test_veh_id ASC NULLS LAST);

CREATE INDEX IF NOT EXISTS vehicleservicehistory_v_id_ind
ON perf_user.vehicleservicehistory USING btree
(test_veh_id ASC NULLS LAST);

--Function creation
CREATE OR REPLACE FUNCTION perf_user.return_data()
RETURNS character varying
LANGUAGE 'plpgsql'
COST 100
VOLATILE PARALLEL UNSAFE
AS $BODY$
BEGIN
return 'EE9F41' ;

CREATE TABLE IF NOT EXISTS ITEM_DETAILS

(

ITEMID INTEGER,

ORDID INTEGER,

ITEMNAME CHARACTER VARYING(200)
);

CREATE TABLE IF NOT EXISTS ORDER_DETAILS
(
ORDID INTEGER,
ORDNAME CHARACTER VARYING(200),
ORDEREDPLACE CHARACTER VARYING(55)
);
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CREATE TABLE IF NOT EXISTS PAYMENT_DETAILS

(
PAYID INTEGER,

ORDID INTEGER,
PAYPLACE CHARACTER VARYING(55)

A—AT—A1-BEIEF

F—ERK—ATIE. BERFTF—2OYV—RIFNBLRUVHEBREFEERETHDEODO—EDIL—ITT, B
BREBE. TFAMEZEBTDLEODA > TYIOAERDOEDIC, TFANT—REERBLDSET
V—RNITB2HFZECERAEIET, SRBICEL > TXEEY NEJEFNERYET, BETIE, ELVLX
FO—TORAEERITBDIN—IINEFEALT, BENDSEOXNFETF—R%EY—NTEEXT, UTEIEE
TBDEETEEXT,

« KXFEPIXZOXF

s POt KN—D

« Kana XF&2A4 7

c BEFELEGRATROER

. XZFig

« BEOY—K

BEINEBDBEIEF2EATEIHE. NT7F—XALREIZARMEIHVERT, KOOIV
BITE. BEIDODREIEFNFRED 3 2OT—7IINEEALET,
T—7ILE [518&]

rnr_segment pnr_number character varying(15)
COLLATE pg_catalog."C" NOT NULL

rnr_segment_pax pnr_number character varying(15)
COLLATE pg_catalog."default" NOT
NULL

AR
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rnr_seat_numbers

EXPLAIN ANALYZE SELECT
.PNR_NUMBER,

.PAX_ID,

.SEGMENT_ID,
.0OANDD_1ID,

.SEAT_ID,
.BD_AIRPORT_CODE,
.OFF_AIRPORT_CODE,
.SEAT_NUMBER ,
.CABIN_CLASS ,
.SEGMENT_PAX_1ID,
.SEAT_ALLOC_ID,
.SSR_1ID,
.SEAT_ATTRIBUTE_CODE
from

RNR_SEGMENT_PAX A,
RNR_SEGMENT B,
RNR_SEAT_NUMBERS C
where

O N0 N > OO0 N > > >

B.AIRLINE_IATA_CODE = 'XX'

and B.FLIGHT_CARRIER = 'XX'

and B.FLIGHT_NUMBER = 140

and B.FLIGHT_SUFFIX ='*"

and B.FLIGHT_DATE_LTC = TO_DATE('@1-JAN-2023"',
and A.AIRLINE_IATA_CODE = B.AIRLINE_IATA_CODE
and A.PNR_NUMBER = B.PNR_NUMBER

and A.SEGMENT_ID = B.SEGMENT_ID

and C.AIRLINE_IATA_CODE = B.AIRLINE_IATA_CODE
and C.PNR_NUMBER = B.PNR_NUMBER

and C.SEGMENT_ID = B.SEGMENT_ID

and A.PAX_ID = C.PAX_ID

and B.PNR_NUMBER

pnr_number character varying(15)
COLLATE pg_catalog."default" NOT
NULL

'DD-MON-YYYY"')

in ('9F1588', 'E37DEQ', '04E82B', '813D11', 'BFF10QF');

BOOTIVDOII) TS5 Tk, rnr_seat_numbersiE&E NI EBYBA D TY VAN & 55
EBTHE, TN —T O AAF Y ONEAEThET, ChoNFEEETNEINRFEBZZIBEIEF%
FALTWVWDED, T7S0F—RBAVFYIRRAF Y 2FERALEE A,

m
o
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Nested Loop (cost=1112.14..927363.51 rows=1 width=833) (actual time=5395.367..5397.253

rows=0 loops=1)
Join Filter: (((b.pnr_number)::text = (a.pnr_number)::text) AND (b.segment_id =
a.segment_id))
-> Gather (cost=1111.58..670766.48 rows=1 width=843) (actual
time=5395.367..5397.251 rows=0 loops=1)
Workers Planned: 2
Workers Launched: 2
-> Hash Join (cost=111.58..669766.38 rows=1 width=843) (actual
time=5388.992..5388.993 rows=0 loops=3)
Hash Cond: (((c.pnr_number)::text = (b.pnr_number)::text) AND
(c.segment_id = b.segment_id))
-> Parallel Seq Scan on rnr_seat_numbers c (cost=0.00..582154.96
rows=16666637 width=760) (actual time=0.008..2963.019 rows=13333333 loops=3)
Filter: ((airline_iata_code)::text = 'XX'::text)

-> Hash (cost=111.52..111.52 rows=4 width=86) (actual time=0.121..0.121

rows=2 loops=3)
Buckets: 1024 Batches: 1 Memory Usage: 9kB
-> Index Scan using rnr_segment_pk on rnr_segment b
(cost=0.56..111.52 rows=4 width=86) (actual time=0.082..0.116 rows=2 loops=3)
Index Cond: (((pnr_number)::text = ANY
('{9F1588,E37DE0Q, 04E82B,813D11,BFF10F}"'::text[])) AND ((airline_iata_code)::text =
'XX'::text))
Filter: (((flight_carrier)::text = 'XX'::text) AND
(flight_number 140) AND ((flight_suffix)::text = '*'::text) AND (flight_date_ltc =
to_date('@1-JAN-2023"'::text, 'DD-MON-YYYY'::text)))
Rows Removed by Filter: 20
-> Index Scan using rnr_segment_pax_pk on rnr_segment_pax a (cost=0.56..256597.02
rows=1 width=28) (never executed)
Index Cond: (((airline_iata_code)::text = 'XX'::text) AND (segment_id =
c.segment_id) AND (pax_id = c.pax_id))
Filter: ((c.pnr_number)::text = (pnr_number)::text)
Planning Time: 0.982 ms
Execution Time: 5397.314 ms

T—7ILIOBRER"C"EEN S PostgreSQL NM"BEIT 2T 7 AL NOBEICEETDICE, K
NDalterAT—KMXURMEEFTL, T—7 L E2SHLET,

alter table rnr_segment alter column pnr_number type character varying(15) COLLATE
pg_catalog."default";

Analyze rnr_segment;
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DIVTIZUTAVTY DAARAF YN ERAE N, ZURALFERENDELSICBYEL L,

Nested Loop (cost=1.69..146.63 rows=1 width=833) (actual time=0.155..0.155 rows=0
loops=1)
-> Nested Loop (cost=1.13..145.89 rows=1 width=111) (actual time=0.154..0.155
rows=0 loops=1)
-> Index Scan using rnr_segment_pk on rnr_segment b (cost=0.56..111.51 rows=4
width=86) (actual time=0.048..0.097 rows=2 loops=1)
Index Cond: (((pnr_number)::text = ANY
('{9F1588,E37DE0Q, 04E82B,813D11,BFF10F}"'::text[])) AND ((airline_iata_code)::text =
'XX'::text))
Filter: (((flight_carrier)::text = 'XX'::text) AND (flight_number =
140) AND ((flight_suffix)::text = '"*'::text) AND (flight_date_ltc = to_date('Q1-
JAN-2023"'::text, 'DD-MON-YYYY'::text)))
Rows Removed by Filter: 20
-> Index Scan using rnr_segment_pax_pk on rnr_segment_pax a (cost=0.56..8.58
rows=1 width=28) (actual time=0.027..0.027 rows=0 loops=2)
Index Cond: (((airline_iata_code)::text = 'XX'::text) AND
((pnr_number)::text = (b.pnr_number)::text) AND (segment_id = b.segment_id))
-> Index Scan using rnr_seat_numbers_pk on rnr_seat_numbers ¢ (cost=0.56..0.72
rows=1 width=760) (never executed)
Index Cond: (((pnr_number)::text = (a.pnr_number)::text) AND (segment_id =
a.segment_id) AND (pax_id = a.pax_id) AND ((airline_iata_code)::text = 'XX'::text))
Planning Time: 1.432 ms
Execution Time: 0.207 ms

1-RT—R2-F—RBOF—H

TF—RICEITVTEYNET—RBZERTZE, ANL—IHAXRENTA—XAONT VA %ERH
BILTEEXT,

KOO TIHITIE, pnr_numberdlZEAL T2 2OF—7IILEHEALET, pnr_number I
k., T—TILZEILBBRTF—2BAIHYVET,

T—7 L& HlgeF—528
perf_user.rnr_segment_pax pnr_number character varying(6)
perf_user.rnr_expiry_date pnr_number character(2)
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EXPLAIN ANALYZE UPDATE perf_user.RNR_SEGMENT_PAX x SET ARC_EXPIRY_DATE =
y .ARC_EXPIRY_DATE
FROM (SELECT AIRLINE_IATA_CODE, PNR_NUMBER, ARC_EXPIRY_DATE, @+row_num ROW_NUM
FROM perf_user.RNR_EXPIRY_DATE
WHERE airline_iata_code = 'XX'
AND row_num BETWEEN (1*5000)+@ AND (1+1)*5000) y
WHERE x.airline_iata_code = y.airline_iata_code
AND x.PNR_NUMBER =y.PNR_NUMBER;

Update on rnr_segment_pax x (cost=290.97..1104986.32 rows=15515 width=460) (actual
time=14574.118..14574.120 rows=0 loops=1)
-> Hash Join (cost=290.97..1104986.32 rows=15515 width=460) (actual
time=16.967..14101.983 rows=11953 loops=1)
Hash Cond: ((x.pnr_number)::text = (rnr_expiry_date.pnr_number)::text)
-> Seq Scan on rnr_segment_pax x (cost=0.00..954539.00 rows=40000320
width=446) (actual time=0.011..9702.989 rows=40000000 loops=1)
Filter: ((airline_iata_code)::bpchar = 'XX'::bpchar)
-> Hash (cost=225.37..225.37 rows=5248 width=24) (actual time=16.540..16.541
rows=5001 loops=1)
Buckets: 8192 Batches: 1 Memory Usage: 338kB
-> Index Scan using rnr_expiry_date_idx1l on rnr_expiry_date
(cost=0.29..225.37 rows=5248 width=24) (actual time=3.102..15.331 rows=5001 loops=1)
Index Cond: ((row_num >= 5000) AND (row_num <= 10000))
Filter: (airline_iata_code = 'XX'::bpchar)
Planning Time: 4.445 ms
Execution Time: 14574.322 ms

#3E179 D EEXPLAIN ANALYZE, #E&THERAEThBHNICATFYIANHBIEETE, T750F—
EA>TY OAARF ¥ rnr_segment_paxDROYIZ TO—T 2V AAF Y U 2FERALET, &S
THEHAETDIORESHNERDLED, T750F—RBAVTFYIRAF Y 2FERALEL A,

T—7IHEEEL T, BEFHCBERIZEFOT—7ILOF—2BZELUICRE. T—7 )2y
wLET,

alter table perf_user.rnr_expiry_date alter column airline_iata_code type character
varying(6) ;

analyze perf_user.rnr_expiry_date;

SNT, HERBTEASTNIEHOHTT—TLOREARLICEY ET,

T—REOT—H 17
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EXPLAIN ANALYZE 25 —ERITULET, IS0 F—RBA VTV IARF Y 2ETTI LD,
DTUDONT #—R AN KIEICEMLELET,

Update on rnr_segment_pax x (cost=0.86..59733.09 rows=14637 width=460) (actual
time=416.653..416.654 rows=0 loops=1)
-> Nested Loop (cost=0.86..59733.09 rows=14637 width=460) (actual
time=0.103..91.106 rows=11953 loops=1)
-> Index Scan using rnr_expiry_date_idx1l on rnr_expiry_date
(cost=0.29..212.69 rows=4951 width=24) (actual time=0.025..3.023 rows=5001 loops=1)
Index Cond: ((row_num >= 5000) AND (row_num <= 10000))
Filter: ((airline_iata_code)::text = 'XX'::text)
-> Index Scan using rnr_segment_pax_pk on rnr_segment_pax x (cost=0.56..11.99
rows=3 width=446) (actual time=0.014..0.016 rows=2 loops=5001)
Index Cond: (((airline_iata_code)::text = 'XX'::text) AND
((pnr_number)::text = (rnr_expiry_date.pnr_number)::text))
Planning Time: 0.310 ms
Execution Time: 416.696 ms

A—AT—A3-SELECT AT—h X2 NOBEHFOEHL

where A CEAKZ U H IVOLATILEE, BN THY), BROFVPELAHICselectF—T—R%E
FALBEVWEBEICOTIUNT A—R 2 ANBTTHAgEMELN B ET,

Select * from tab_name where FieldName = FunctionName(parameters);

AVFYIRARAE YU, BROWEHEL B select AF— M XY M ERE N BEICRTE
e

Select * from tab_name where FieldName = ( select FunctionName(parameters) );

pnr_number 7 4 —J)L RIZI&, rnr_expiry_dateT—7INICA DV TFYIANBYET, 1TV
DA, whereADEZLRIDEEZICEATIET,

explain analyze select * from perf_user.rnr_expiry_date where pnr_number= 'EE9F41';

"Index Scan using rnr_expiry_date_idx3 on rnr_expiry_date (cost=0.29..8.31 rows=1
width=72) (actual time=0.020..0.021 rows=1 loops=1)"

" Index Cond: ((pnr_number)::text = 'EE9F41'::text)"

"Planning Time: 0.063 ms"

"Execution Time: 0.038 ms"

SELECT TOBEHKFUOHL 18
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=T NAFYE, TA=ILRTAFY VAN ERAAETH > TE, select¥F—T—R
BUTHEBANHFOHEAEEEICETENET,

explain analyze select * from perf_user.rnr_expiry_date where pnr_number=
perf_user.return_data();

"Seq Scan on rnr_expiry_date (cost=0.00..27084.00 rows=1 width=72) (actual
time=0.112..135.917 rows=1 loops=1)"
Filter: ((pnr_number)::text = (perf_user.return_data())::text)"
" Rows Removed by Filter: 99999"
"Planning Time: 0.053 ms"
"Execution Time: 136.803 ms"

ATV IDRAAEY VI, BN selectF—T—RTHFEEhLEEZICRTEIET,

explain analyze select * from perf_user.rnr_expiry_date where pnr_number= (select
perf_user.return_data() );

"Index Scan using rnr_expiry_date_idx3 on rnr_expiry_date (cost=0.55..8.57 rows=1
width=72) (actual time=0.058..0.061 rows=1 loops=1)"

" Index Cond: ((pnr_number)::text = ($0)::text)"

" InitPlan 1 (returns $0)"

" -> Result (cost=0.00..0.26 rows=1 width=32) (actual time=0.021..0.022 rows=1
loops=1)"

"Planning Time: 0.147 ms"

"Execution Time: 0.111 ms"

A—AT—A4-INFTLF EXISTS

DT INELEF NOT INEEFAHBBER., JIVTZ02FIvoLT, BUBSAFTYD
ANFEAESNTVDR L EZRRIZDCLEHBOLET, BYIBA TV VAN FERENTES T,
DITVONT =X DAICFRI)EF-EAD N BEEFE. EXISTSELIE NOT EXISTSHKMH4 %
ALTOIVZEEMATHTLIEEZ L,

BERATHIIOHEEZZTHEL &SNOT IN,

EXPLAIN ANALYZE SELECT
TEST_VEH.TEST_VEH_ID,
TEST_VEH.VEHICLE_ID,
TEST_VEH.SERVICEPROGRAM_ID,
TEST_VEH.STARTDATE,

IN &7z (& EXISTS 19



AWS REHA X A PostgreSQL V7 TUN7 #—X > ADO &L

TEST_VEH.ENDDATE,
TEST_VEH.OILTYPE_ID
FROM PERF_USER.TEST_VEH TEST_VEH
JOIN PERF_USER.OILTYPE OT ON OT.OILTYPE_ID =TEST_VEH.OILTYPE_ID

JOIN PERF_USER.SERVICEPROGRAM SP ON SP.SERVICEPROGRAM_ID = TEST_VEH.SERVICEPROGRAM_ID

WHERE SP.PROGNAME = '18FCE8FDAF365BB'
AND OT.OILTYPE_ID =3
AND TEST_VEH.ENDDATE IS NOT NULL
AND TEST_VEH.TEST_VEH_ID NOT IN
(SELECT TEST_VEH_ID
FROM PERF_USER.VEHICLESERVICEHISTORY
WHERE TEST_VEH_ID > 1

"Nested Loop (cost=1009.16..1188860356305.01 rows=1 width=76) (actual
time=37299.891..37347.853 rows=0 loops=1)"

" -> Gather (cost=1009.16..1188860356303.88 rows=1 width=76) (actual
time=37299.890..37347.849 rows=0 loops=1)"

" Workers Planned: 2"

" Workers Launched: 2"

" -> Hash Join (cost=9.16..1188860355303.78 rows=1 width=76) (actual
time=37286.742..37286.751 rows=0 loops=3)"

" Hash Cond: ((test_veh.serviceprogram_id)::text =
(sp.serviceprogram_id)::text)"

" -> Parallel Index Scan using test_veh_oiltype_id_ind on test_veh

(cost=0.56..1188860351273.04 rows=1072570 width=76) (actual time=37276.290..37276.292

rows=1 loops=3)"

" Index Cond: (oiltype_id = 3)"

" Filter: ((enddate IS NOT NULL) AND (NOT (SubPlan 1)))"
" Rows Removed by Filter: 0"

" SubPlan 1"

" -> Materialize (cost=0.00..1025071.31 rows=33333332 width=8)

(actual time=0.418..23201.432 rows=25001498 loops=4)"

" -> Seq Scan on vehicleservicehistory
(cost=0.00..728195.65 rows=33333332 width=8) (actual time=0.416..13249.975
rows=25001498 loops=4)"

" Filter: (test_veh_id > 1)"

" -> Hash (cost=8.58..8.58 rows=1 width=11) (actual time=9.045..9.046
rows=0 loops=3)"

" Buckets: 1024 Batches: 1 Memory Usage: 8kB"

" -> Index Scan using progname_id_ind on serviceprogram sp
(cost=0.56..8.58 rows=1 width=11) (actual time=9.043..9.044 rows=0 loops=3)"

" Index Cond: ((progname)::text = '18FCE8FDAF365BB'::text)"

" -> Seq Scan on oiltype ot (cost=0.00..1.12 rows=1 width=8) (never executed)"

IN &7z (& EXISTS

20
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" Filter: (oiltype_id = 3)"
"Planning Time: 37.696 ms"
"Execution Time: 37366.335 ms"

DTV, 400 FHEOLO—RZEETADIETICI7TH 366 S UBUALELAVET,

DIVTSE, Y7O9I) TEAEhZT—TILTO—T UV AARAF Y UNRTENDEERL

FJvehicleservicehistory, >—FT 2V AAF ¥ U REEHOLI—REZERLTVET, T2
TUANELII—RICOWVWT, JIVRELBT—TILAF ¥ 2ETLTVWSED, NT74—T >
ADBBENFr BRELTVWET,

H7OTIDOY— 2V AARAF Y 20T, COMHBY 7 IOIVEERATRLSICHTOT
) Z#EEZ EFINOT EXISTS, MEAH T OIVRAFYIARAF Y 2FERHAL, T—7IILAF+
OB ERSLET,

EXPLAIN ANALYZE SELECT
TEST_VEH.TEST_VEH_ID,
TEST_VEH.VEHICLE_ID,
TEST_VEH.SERVICEPROGRAM_ID,
TEST_VEH.STARTDATE,
TEST_VEH.ENDDATE,
TEST_VEH.OILTYPE_ID
FROM PERF_USER.TEST_VEH TEST_VEH
JOIN PERF_USER.OILTYPE OT ON OT.OILTYPE_ID =TEST_VEH.OILTYPE_ID
JOIN PERF_USER.SERVICEPROGRAM SP ON SP.SERVICEPROGRAM_ID = TEST_VEH.SERVICEPROGRAM_ID
WHERE SP.PROGNAME = '18FCE8FDAF365BB'
AND OT.OILTYPE_ID =3
AND TEST_VEH.ENDDATE IS NOT NULL
AND NOT EXISTS
(SELECT TEST_VEH_ID
FROM PERF_USER.VEHICLESERVICEHISTORY
WHERE
TEST_VEH.TEST_VEH_ID=VEHICLESERVICEHISTORY.TEST_VEH_ID
AND TEST_VEH_ID > 1

"Nested Loop Anti Join (cost=1009.03..936146.10 rows=1 width=76) (actual
time=12.693..12.810 rows=0 loops=1)"

" -> Nested Loop (cost=1008.59..936141.78 rows=1 width=76) (actual
time=12.692..12.809 rows=0 loops=1)"

" -> Gather (cost=1008.59..936140.64 rows=1 width=76) (actual
time=12.691..12.807 rows=0 loops=1)"

IN &7z (& EXISTS 21



AWS REHA X A PostgreSQL V7 TUN7 #—X > ADO &L

Workers Planned: 2"
" Workers Launched: 2"
" -> Hash Join (cost=8.59..935140.54 rows=1 width=76) (actual
time=0.773..0.774 rows=0 loops=3)"
Hash Cond: ((test_veh.serviceprogram_id)::text =
(sp.serviceprogram_id)::text)"
" -> Parallel Seq Scan on test_veh (cost=0.00..927087.67
rows=2145139 width=76) (actual time=0.672..0.672 rows=1 loops=3)"
" Filter: ((enddate IS NOT NULL) AND (oiltype_id = 3))"
" Rows Removed by Filter: 7"
" -> Hash (cost=8.58..8.58 rows=1 width=11) (actual
time=0.040..0.040 rows=0 loops=3)"
" Buckets: 1024 Batches: 1 Memory Usage: 8kB"
" -> Index Scan using progname_id_ind on serviceprogram sp
(cost=0.56..8.58 rows=1 width=11) (actual time=0.039..0.040 rows=0 loops=3)"
" Index Cond: ((progname)::text =
'18FCE8FDAF365BB"' : :text)"
" -> Seq Scan on oiltype ot (cost=0.00..1.12 rows=1 width=8) (never executed)"
" Filter: (oiltype_id = 3)"
" -> 1Index Only Scan using veh_ser_ind on vehicleservicehistory (cost=0.44..4.32
rows=1 width=8) (never executed)"
" Index Cond: ((test_veh_id = test_veh.test_veh_id) AND (test_veh_id > 1))"
" Heap Fetches: 0"
"Planning Time: 11.115 ms"
"Execution Time: 12.871 ms"

ZE®, JTUN 400 ALO—RZLEBEITDZIETIC1IBIVHKREL LS

BEENEITIVDOOIVTSICHA2T, T—TNRA VTV IRAF Y U =
Dvehicleservicehistoryc ENTEET, 1 VTFVIVARF Y ZFERATRHE, DAMERE
ZZTRDTOENRBAPLET, chilky), JTVUOXRTREZERL, N7+ —XAZ@LEE
ENTEET,

A—AT—A5-H7 0T EkE CTEs

Common Table Expressions (CTESKEAZ VTR NEBIVTIVICHDETEDDICKILEETFT, < hic
KV, VDIV2EKORFHNIBRZICBYETT,

H7OTVREEF CTERAICBERASNE T, OB/, JITVORENNITSsh, CTE &2
AVHTRYSs DS, THARIKBYET, chik, JTVUOHA AN KELLZY, JTUD
HWEPHULSB2EBEICBICRIEET, €52, PostgreSQL ® CTE ERNFNTFUT 4 XE
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hEJ, CTE ZEROEMTHOETE, EROITIVERZE 1 HEFRITEIAETT, BREXTE
VICREESIhET, chik, ALIVIVAOEBOEFRTHEATILEN HH2EMEOD Y VICHER
TEXY, cOOPY V% CTERICEEL, CTE ZMETEFUHL KT,

RezlE, BBPEENASAVTTVS—23 0T VEFERALTVWT, JITVRICSHOY T
TOUNFBYWELE. U7 OTIVE, F7UT—23 08 EENEANDNTX—RETT1ILEZYD)
vOENELE,

EXPLAIN ANALYZE

SELECT * FROM

ORDER_DETAILS A

WHERE A.ORDID IN (SELECT ORDID FROM PAYMENT_DETAILS)
AND A.ORDID IN (SELECT ORDID FROM ITEM_DETAILS )
AND A.ORDID = 1000000;

"Nested Loop Semi Join (cost=3000.00..194258.21 rows=5 width=74) (actual
time=201.605..747.945 rows=5 loops=1)"
-> Nested Loop Semi Join (cost=2000.00..135040.47 rows=5 width=74) (actual

time=146.016..666.779 rows=5 loops=1)"
" -> Gather (cost=1000.00..78580.31 rows=5 width=74) (actual
time=58.893..463.570 rows=5 loops=1)"
" Workers Planned: 2"
Workers Launched: 2"
" -> Parallel Seq Scan on order_details a (cost=0.00..77579.81 rows=2
width=74) (actual time=165.627..549.702 rows=2 loops=3)"
" Filter: (ordid = 1000000)"
" Rows Removed by Filter: 1666665"

-> Materialize (cost=1000.00..56460.07 rows=3 width=4) (actual
time=17.424..40.638 rows=1 loops=5)"
" -> Gather (cost=1000.00..56460.06 rows=3 width=4) (actual
time=87.113..203.178 rows=1 loops=1)"

Workers Planned: 2"
Workers Launched: 2"

" -> Parallel Seq Scan on payment_details (cost=0.00..55459.76
rows=1 width=4) (actual time=174.431..423.792 rows=1 loops=3)"
" Filter: (ordid = 1000000)"
" Rows Removed by Filter: 1333002"
" -> Materialize (cost=1000.00..59217.64 rows=4 width=4) (actual time=11.117..16.231
rows=1 loops=5)"

-> Gather (cost=1000.00..59217.62 rows=4 width=4) (actual
time=55.581..81.148 rows=1 loops=1)"
" Workers Planned: 2"
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Workers Launched: 2"

" -> Parallel Seq Scan on item_details (cost=0.00..58217.22 rows=2
width=4) (actual time=287.030..411.004 rows=1 loops=3)"

" Filter: (ordid = 1000000)"

" Rows Removed by Filter: 1333080"

"Planning Time: 0.266 ms"

"Execution Time: 747.986 ms"

CTEZFEALTH7/IVIVEZZEEL, BEBTEY NOKZERMBIDRSICTIILX—ZEMT S
E.OTYUONTA—IVAFBMELET,

EXPLAIN ANALYZE
WITH PAYMENT AS
(
SELECT * FROM PAYMENT_DETAILS WHERE ORDID = 1000000
),
ITEM AS
(SELECT * FROM ITEM_DETAILS WHERE ORDID = 1000000)
SELECT * FROM
ORDER_DETAILS A JOIN PAYMENT B
ON A.ORDID=B.ORDID
JOIN ITEM C ON B.ORDID=C.ORDID

"Nested Loop (cost=3000.00..194258.91 rows=60 width=166) (actual time=586.410..732.918
rows=80 loops=1)"
" -> Nested Loop (cost=2000.00..115677.83 rows=12 width=92) (actual
time=456.760..457.083 rows=16 loops=1)"
" -> Gather (cost=1000.00..59217.62 rows=4 width=48) (actual
time=153.802..154.060 rows=4 loops=1)"

Workers Planned: 2"
" Workers Launched: 2"
" -> Parallel Seq Scan on item_details (cost=0.00..58217.22 rows=2
width=48) (actual time=85.417..249.045 rows=1 loops=3)"
" Filter: (ordid = 1000000)"
" Rows Removed by Filter: 1333332"
" -> Materialize (cost=1000.00..56460.07 rows=3 width=44) (actual
time=75.738..75.753 rows=4 loops=4)"
" -> Gather (cost=1000.00..56460.06 rows=3 width=44) (actual
time=302.947..303.005 rows=4 loops=1)"
" Workers Planned: 2"
Workers Launched: 2"
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" -> Parallel Seq Scan on payment_details (cost=0.00..55459.76
rows=1 width=44) (actual time=184.609..294.784 rows=1 loops=3)"
" Filter: (ordid = 1000000)"
" Rows Removed by Filter: 1333332"
" -> Materialize (cost=1000.00..78580.34 rows=5 width=74) (actual time=8.103..17.238
rows=5 loops=16)"
" -> Gather (cost=1000.00..78580.31 rows=5 width=74) (actual
time=129.641..275.795 rows=5 loops=1)"
Workers Planned: 2"
" Workers Launched: 2"
" -> Parallel Seq Scan on order_details a (cost=0.00..77579.81 rows=2
width=74) (actual time=78.556..268.994 rows=2 loops=3)"
" Filter: (ordid = 1000000)"
" Rows Removed by Filter: 1666665"
"Planning Time: 0.108 ms"
"Execution Time: 732.953 ms"

chsl, ¥O7TINTF—E2ASOHAMETT., EXBT—REYNTIUVIVZERTITDE, NT#—
RVADEZERFFBELCKRESBYZERT,
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