adws

PostgreSQL #H 2| ds %[%35}

AWS HZ 710|E

Copyright © 2025 Amazon Web Services, Inc. and/or its affiliates. All rights reserved.



AWS HE 7t0|= PostgreSQL #Z| 85 %

AWS THE 7}0|E: PostgreSQL # 2| s /X35t

=3}

Copyright © 2025 Amazon Web Services, Inc. and/or its affiliates. All rights reserved.

Amazonl| & & L Ef|0|=E EB|AE= Amazon 2| M& E= AH|[ALF &7H, Amazon EZHE O|O|X|&E
HO{EEE| 7L} D H ESS Yo Z £ Y= WA Z ABE = gi&LICH AmazonO| AR 5HX| &
2 7|t 2 & 4 E = Amazondt XF ZHAO|7LE BEO| UL =3 2 2HA Q10| sHiE ARKS]
RHatIL|Ct,




b
Al
®i

AWS HE 7t0|= PostgreSQL #Z| 45 %

Table of Contents

L SRS 1
U] S T AP ARl ottt 1
e L OO 2
E X P L AIN B B oo e e e e e e et e e 2
L R R B = RO 2
EXPLAIN B ] B 2 Q4 B e e 2
.............................................................................................................................................................. 4
== O R 13
Lo B = b RO 16
M B B O A O] B B B ettt 18
B R e R ettt sttt b sttt et s 19
A B Bl EE T e e e e ee e e, 22
O LU 26
EXPLAIN O BE B O R LTI 2 e ettt 26
EXPLAIN ANALY ZE S S QLTI ? e e, 26
PostgreSQLO|A TIO[E] FHZOIBE ROIRILUTIE? oo, 27
T E Bt B O R L T e e e 27
PostgreSQLE| &4 FHEI T EIE SO RULITIE? oo, 27
............................................................................................................................................................ 29
T O R e a ettt b et bt et e et a e R ne et ne et se et ne et ne et se s s 30
EN = L=y B = PR 31
B 0 ] e e e e 32
e e e eeeeeeeeeetaeeeeeeeeessseeeeeeseetsseaeeeeeesttetaaeeeeetetta—aaeeeeeett—aaeaterett—aaaeeeererrns 32
A et e et eeeeetiaeeeetaeeeeetaeeeeettaeeetttaeertaaaeeeeataaeeretaaeeraaaaaeranan 33
PRSP SRRRRR 35
K e eeeeeeeeet——eeeeeeeeet———aaeeeeeeet——aaeeeeeeett——aaaeeerera—aaaaeerera—_s 37
DD e et eeeeaieeeeetaeeetetaeeeetaeeeetteeeeetaeeretaaeaertaaaeerataaaarenan 40
E o e e e e et eeeetaaeeeetaeeeteteeeeetaeeeetaaeearataaaraaaaeaans 44
e e e e e e e e eeeeteeeeeaeeeeetaeeeeetteeeettaaeeetaaaeeerttaaeeretaaeerttaaearranns 46
L TSR 47
H o ettt ettt et ee e et eeeeaieeeeetaeeeeetaeeeetaeeeetteeeeetaeeretaeaerraaaaerrtaaarenan 48
B et et e et e et e ee—eeeatesataeieaeeaataeeteeaaaeteeteeaeateeatee e bessetaeeaessenens 50
L e e e e eeeeeieeeeetaeeeeeeaaeeeeetaeeesetteeetttneeeettaaeeeettaeeeretaeeertaaeerraaaarenans 52
| TP 53




AWS H¥ 7t0|= PostgreSQL #zZ| &5 z[%35t
L PRSP 57
OO PO PPPPPPPPPPN 59
PP PR 62
PP P PP TPPPPPRP 62
S T PSPPSR 65
PP O PO PP PPEPPPPPPPR 68
PP PP PP TPPPPPRP 70
YOO PP P TP T TTOPPPP 70
LA PO P TP TP TOPPPP 71
APPSO P PP PPPPPPPPPPPPRN 72

......................................................................................................................................................... Ixxiii




AWS H¥ 7t0|= PostgreSQL #Z| &5 %35t

PostgreSQL # 2| 85 %%}
Amazon Web Services (7| LA}
2024\ 4% (24 7|2)

AA ;Hiﬂ | & E||O|E-|H-||0|/\ AIA'T::*!‘.’:!I—IE

—_

PostgreSQL2 #2351
PostgreSQL # 2|2 M&
ALE Atgilof et EekE
= o =80| E = A&LICH E= H|0o|E
SfioF & = QU&LICH PostgreSQL %5t T2 a2
igtLict. o] 7o|=0 M= PostgreSQL #EIQ| Hs5E 7H4st7| et 2 AMIE SHMHeZE CHEL

.

Ir
ox M

o

[>
om 2
X

M

0| 7}0|=0{ M= PostgreSQLE Amazon RDS (Amazon RDS) &£ = Amazon Aurora PostgreSQLI £
2tE|= 7|1Z& HIO|EH|0|A QIARIATL Qlct D 7HEELICH

el 95 Tl AL AtE
Ol 7Hol= ol M AT ofFISH B CHA 7X| ALS AbEIE CHELICH

. Zd0|M

2t A8 Alels Z7| A% AlElo] MR M, AES EAISto] 2XIE At W, o1 WS KT
HLICE Olei#t A8 AFIE THAR oz sE] ST Alztol Watln M waist Bolgoi A
A8 52 40| M¥ro 2 SAELICH o2 HHMS So ALSK ZHO| AT AAH KMol
FAE £ AsLIC

22| &

oIr

3m
or
1o

AL ALE| 1

0x



AWS H¥ 7t0|= PostgreSQL #zZ| &5 z[%35t

=H

IlIII=I

EXPLAIN 32|

PostgreSQLE # 2| A3l ol CHEH MR HE 7L Z8HEl 22| A=l vtetst | @18t EXPLAIN
ANALYZE 2! S M2 K|S ELICFEXPLAIN.

EXPLAIN BEE

O] EXPLAIN BEE 2 PostgreSQL ZeiL17t X|HE BHE 0 Chsl &8 2| A& grergict
72| Al#lol= ctS0o| EAIELICH

. TURT BT H0|FS AMSHE WY (Of: AYA AW T SR AT)
. ol2{ EfO|E S FOISHE i (of: Al RO, WE Kol EE BH 23 x9)

EXPLAINPostgreSQLAMIM= F0{&l B Fof CHE A= MBI LICH ANALYZEZ | EE F7}H5HH
7| &0 EXPLAIN BHEte|D 2{2[7t A™E|H 2 THA|of AlX| ZHEH At & =71 ZAIELICH ol HE

Msg 2Msts o WesL

/A Important
A2 = EXPLAIN ANALYZE INSERTUPDATE, Z! of 9|3t &/ A|2DELETE.

18

EXPLAIN #HZ| 7H&l g ol= 4t

PostgreSQL #HZ| EE2 048] EE FHE E2| F X LICH EXPLAINFE| 7| &2 | O|E{H| 0| A o
Zlo| HE|§ Adste Ol Ar&st= HHE Eo{ELICt el A& o g BEE M3 Lc

o HE Y F (H: =& A, QIHIA AHEE SH FX ZQ)
. =3 FQl AU S MHFHE= 2i[0|= (0d: Seq Scan Index ScanNested Loop, E&).
- Hel2 X2l el Ho|Z E= eI=HAS| 0|F

EXPLAIN BHEE 2



AWS HE 7to|= PostgreSQL #E| 45 %3}

- olo| A4 EHlo] o4 HIS W AEIT B 4ol CHE HEIH ZEE HIS WY A

. B0 BT DE TE{o| WE £ (0 7). where

. BB AZEoR EHE WOR, 2t HYUL M2 UstE oo} A ER EAELIC Ty &
Me 21ZolM 2B% o2 EAEIN OfF 32 olF 5o olofELict

Che A BIAE B 270 2| AES BoiFLC

4 EXPLAIN ANALYZE SELECT *» FROM mig.test_ts
5
Data Output Messages  Notifications

S RO 8F 8 &8 |~

QUERY PLAN
text
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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(25,0) NOT NULL,
segment_id numeric(25,0) NOT NULL,
cabin_class character varying(15) COLLATE pg_catalog."default",
pax_id numeric(25,0) 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(10@) 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(1l,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)
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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
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rnr_seat_numbers

EXPLAIN ANALYZE SEL
.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_CO
from
RNR_SEGMENT_PAX A,
RNR_SEGMENT B,
RNR_SEAT_NUMBERS C
where

7’

O N0 N > OO0 N > > >

ECT

DE

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

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('Q1-JAN-2023', 'DD-MON-YYYY')

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 in ('9F1588','E37DEQ','04E82B', '813D11', 'BFF10F');

o™ 2|e| 2| A= 2 E|o|=2 o] ZRIE o CHEF MAEF CIHEATE QIHEIE rnr_seat_numbers
EfO|E0f CHEF A|[RA ATHE AR EILICH O|F A ZQIE ¥WOo| MZ CHE Cl|o|E HEE AF2SH7| IHE
of Ei{= QA AZHE AFESHK| b &LICH
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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
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alter EO|EE EM3IAAI2.

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

Analyze rnr_segment;
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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_1ltc = to_date('01-
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

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

analyze perf_user.rnr_expiry_date;
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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
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Select * from tab_name where FieldName

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

pnr_numberZE=9| rnr_expiry_date EfO[2 MQl0| &LICt QIHA = where ZE 2| gf2 H|IL
& [ AFSEL

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"
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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"

select7|ELt & &F+E EEsHH QHA AZHO| =~ ELICH

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"
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EXPLAIN ANALYZE SELECT
TEST_VEH.TEST_VEH_ID,
TEST_VEH.VEHICLE_ID,
TEST_VEH.SERVICEPROGRAM_ID,
TEST_VEH.STARTDATE,
TEST_VEH.ENDDATE,
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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)"

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

Workers Planned: 2"

Workers Launched: 2"
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" -> 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)"

" -> Index 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"
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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"
" 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"
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"Execution Time: 747.986 ms"
CTEE AF835t0d 5t HEIE =H5tn T & ot QM| & LEE F7IotH 22| ¥s0| &

E L

EXPLAIN ANALYZE
WITH PAYMENT AS

(

SELECT * FROM PAY

)
ITEM AS

(SELECT * FROM ITEM_

SELECT * FROM

ORDER_DETAILS A JOI
ON A.ORDID=B.ORDID
JOIN ITEM C ON B.OR

MENT_DETAILS WHERE ORDID = 1000000

DETAILS WHERE ORDID = 1000000)

N PAYMENT B

DID=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
time=456.760. .457.
" -> Gather
time=153.802..154.
" Work
" Work
" ->

width=48) (actual

" -> Materi
time=75.738..75.75

n ->

time=302.947..303.

rows=1 width=44) (

" -> Materialize
rows=5 loops=16)"

(cost=2000.00..115677.83 rows=12 width=92) (actual
083 rows=16 loops=1)"

(cost=1000.00..59217.62 rows=4 width=48) (actual
060 rows=4 loops=1)"
ers Planned: 2"
ers Launched: 2"

Parallel Seq Scan on item_details (cost=0.00..58217.22 rows=2

time=85.417..249.045 rows=1 loops=3)"

Filter: (ordid = 1000000)"

Rows Removed by Filter: 1333332"
alize (cost=1000.00..56460.07 rows=3 width=44) (actual
3 rows=4 loops=4)"

Gather (cost=1000.00..56460.06 rows=3 width=44) (actual

005 rows=4 loops=1)"
Workers Planned: 2"
Workers Launched: 2"

-> Parallel Seq Scan on payment_details (cost=0.00..55459.76

actual time=184.609..294.784 rows=1 loops=3)"
Filter: (ordid = 1000000)"
Rows Removed by Filter: 1333332"

(cost=1000.00..78580.34 rows=5 width=74) (actual time=8.103..17.238

MERE|E&= CTE
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-> 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"

A o

22 o ololEfoll M B IR ULIC THTF2 ClOIEIME oA #El
HEILIC

H ‘ds 0|7t i

M

H3Z| EE= CTE

25



AWS HE 7t0|= PostgreSQL # 2| H5 %|x3}

FAQ

el 45 =dnt #i#dstod A F M7|El= =0l CiEh HiHE SotEAL.

EXPLAINO|EF FSIL|7t?

EXPLAINTZ| A ElE MA57] I8 PostgreSQL # 2| (SELECT,,UPDATE,INSERT) &0 I =7tst= 7|
S{EQILICt DELETE PostgreSQL 2| A=l C|O|EH[0| A0 M HE|E A&sttds W2 AtAlS]
MEHEELICH O] A =ol= EIO|E AT &A1, QIHA AHE D R Qlof CHE HE It ZEELCH

2| AEE AL8stod HAY = s S AlEstn, 22§ 2[XMstotn, MRl 52 JHME +

AU&LICH #E| A& E AEY W OFE RAE IodshMR.

+ ElO|Z HAMA HZ F4
- ZOHZHY

- HH =7

- Y

- QA AL

» Parallelism

» Statistics

- HI8 FF

. 2t EAol M HAE B
. ClolE Bt

EXPLAINO| CHEF ZtA[EF LHE 2 PostgreSQL HEAME HESIMAIR

OII

EXPLAIN ANALYZE= T LI7F?

[©)
>

H

3t EXPLAIN ANALYZE #E|E& A& 5t™M PostgreSQL2 #HEIE A5t F 2| Al

of 9]
ol BB BE BHEHEILICH AR ZEFR, ZF EFOIA R2IE B O 7|5 el ol H| A

=7
=7
=7
B S/

rp i
_l',ﬂ

FEH EAIEILICEH %EIE A H BN Sof C|O|EHIO|A &0 JES 0|2 = Ueoz2 =2
1 O|O|E{H|O| A0 A AF2E EXPLAIN ANALYZE = Fo|aof & L|Ct.

>

N LU
E HEE

EXPLAIN ANALYZEO| CHEF XFAM|EF LEE 2 PostgreSQL ABEME & ESHAAIL.

EXPLAINO|Zt FodlL|7t? 26


https://www.postgresql.org/docs/current/using-explain.html
https://www.postgresql.org/docs/current/sql-explain.html#:~:text=The%20ANALYZE%20option%20causes%20the,of%20rows%20it%20actually%20returned.
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https://www.postgresql.org/docs/current/collation.html#:~:text=The%20collation%20feature%20allows%20specifying,be%20changed%20after%20its%20creation.
https://www.postgresql.org/docs/current/queries-with.html
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https://www.postgresql.org/docs/16/sql-createfunction.html
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https://www.postgresql.org/docs/current/sql-explain.html
https://www.postgresql.org/docs/current/using-explain.html
https://www.postgresql.org/docs/current/collation.html
https://www.postgresql.org/docs/current/queries-with.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/postgresql-maintenance-rds-aurora/introduction.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/postgresql-maintenance-rds-aurora/introduction.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/tuning-postgresql-parameters/introduction.html
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https://docs.aws.amazon.com/detective/latest/userguide/behavior-graph-data-about.html
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https://docs.aws.amazon.com/wellarchitected/latest/devops-guidance/ag.sad.5-implement-break-glass-procedures.html
https://docs.aws.amazon.com/wellarchitected/latest/devops-guidance/ag.sad.5-implement-break-glass-procedures.html
https://docs.aws.amazon.com/whitepapers/latest/running-containerized-microservices/welcome.html
https://docs.aws.amazon.com/whitepapers/latest/running-containerized-microservices/welcome.html
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AWS H¥ 7t0|= PostgreSQL #zZ| &5 z[%35t

X|21H MEH(XI2[H AHE
Amazon CloudFrontoll M £ =7t0| A& A7t 2EIX HiZ o HMASHK| RSHES st SMHY
Ct. 618 S5 Ec AE S 52 A85to] S E =7tet tetE S71E x18E == 9!

L& & CloudFront dFAMo| ZEIZ 9| X|2|H HiZ AEtS HEsHHAIL.

Gitflow XA EZ=

5t et 8 &2 B30l AA FE B|EX|EE|Q HE CHE HAIX|IE A5t WA QIL|CH
Gitflow KA EZ2 = HHAIR ZtFEH EHT 7|8 3 ZE2 = dHc|™o|n M5t M2 ghalel
LIC}.

=& Ol|0|x|

AAH e AZEQ 00 A QIAEAS HIZ 57| 5t HE =
Aofo] AHLFQILIC o & 0 MEYoIME ZE ol0IxIE +%%+04 042 Cltko 1208 ﬁ——%’-“
L al A

=
018 ZRHIXLE 4 oM ClHolA ME Sl 45, S5ty

=[u[ay

galews o
MZ 2 B0l 71Z QIZatol Y AlAT of7|=x{ol Che 1RITE Here ME o 2ete L
S8tnE she 7|E ez atoto] 84 ME ¢10| ZE MR 7ISS ME £ st 7IE ¢
ZolE HEsts B9 HEteTe MYN IREC Mg 28y £ JaLin

=t
A3 Br9l0U) THAMoIM Blas, HM U FH E4E Balste o £80| B F2 AU,

ol JeAle FE E4 EE| RHHTE HME AIBs0], MUlA Kol HAUT 1AM HEt
HE AHstod THELICH Bx| JtEIYe WA Q¢ U R E4 2X|E AX/SD HES 9
Bt 2212 MM3SIH, 0|= AWS Config Amazon GuardDuty AWS Security Hub, , AWS Trusted
Advisor Amazon Inspector & AF& Xt X|'H AWS Lambda HALE AH8 3504 7234ELICEH

H

HA

n7teds HXA L.
E{H

0|7|3 Cilo|E{H|o|A OOl e o] M
CtHE CIO|E{HO|A ATIZ AE 5t CHA O|O|E{H|O| AR AA H|O|E{H O|A OFO| T O[M(0d:
Oracle®| A Amazon AuroraE) 0|7|Z 0+0|a0|M2 YEtx o2 Z|ot7|HIE 2fdo| UF0|H A

H 48


https://docs.aws.amazon.com/AmazonCloudFront/latest/DeveloperGuide/georestrictions.html

AWS H¥ 7t0|= PostgreSQL #zZ| &5 z[%35t

OE HEtstes A2 S Y = U&LICLAWS = A 7|0F #HEto| 20| El= AWS SCTE

SHILE RHSH 2y Al THL 10 AISHOZ @YW 4 ol QIR0 5 HA AAHS AHS2
RISxoz 1B M52 MBS, M50l 0Ixls YHES HAststeiM oy

ANES HE EFHES 2 7I2(0T) AlXHES Hohststn Yaslolsste o
AMelLich SIAE IS R0l ket EXoIM CIOIEIE £ EstT MFsHe o

J17 5t 2He BRI Ol ASElE ClolE MEOIM EF-E BolZo| XIHE 7|2 ClojElol
U olLich EZ0HR HIOIEIE AL 5ol W IS S E=0HR ClOIES HID St 2 458 B

S Ut dlolEf#lolA AFIS BRaHE CHA CloIE{#|0|AZ A4 Cfo|Ef#| 0|4 ofo| | ol4(of:
Microsoft SQL Server0i| A Amazon RDS for SQL ServerZ) &3 0+0|22{0|M2 Rt™Mo=Z 2|5
AR EE 2|ESEY 2o AR LTt HO|E|E HIO|E{H0|A REIEZ|IEIE AHE3t01 A7|OHE
oto|agilo|ME = AU&LICt.

3 ol
R} QA4 sHE TIOJEY(0l: AAIZHBIOIE i 5|2 #of Blojef). Ykt of o olE{ol Wt
£ 22| 8BS MT ety st nAS AEaIX| AS £E BeHAT TR

PPN

ZzEHME EEo &8 =XE
AN

sto|m 7o 7|zt

Mgt 2= oto|zclolMd Blo| EXE sidstz| flo 22t =0iM oto|zo[ME ofEE|7|0lME
#rElet ZLEZstE 7|ZHLcH dEtHoe 2 o] 7(ZH2 1~4LILICt stolm7io{ 7|zto| ZLt
oro|zgolM B2 LMo 2 off Z2|7 ol CHe Mels Zete*s 29 Blol gLk



https://docs.aws.amazon.com/SchemaConversionTool/latest/userguide/CHAP_Welcome.html
https://docs.aws.amazon.com/SchemaConversionTool/latest/userguide/CHAP_Welcome.html

AWS H¥ 7t0|= PostgreSQL #zZ| &5 z[%35t

=
(o ot

AWS EzteE # Lol M HMetE Holstes stLt ol4el IAM 2ot Fxfof 4ZAE Hailu|ct.
5 oiZ2/7 ol
90 S¢ot Y CPU X M2 2| A8 0] 5~20%Q! o E 2|70l lL|Ct. Ofo|azolM Z2MEof
MeE Ol2{Er i ZEFI0|ME M SXIstAHLE 2x 20|20 FX[stE 20| LM Lot
lloT

AMdg ALE QIEUIE R ESHAAIR

HE 2718 oz
7€ QEZEIE UOIOIE, I{x| M L& £H = A Z2EHMH I ZE E Q& M QIZEHE HY
5t REQLICH ¥4 27tsdt Q=Zetes HE 7ts6 Q= EC EAMOo 2 O JEE| T oFY
XMOo|H o| & 7tsEfLict. XM LH2 2 AWS Well-Architected Framework2| 473 £7158t ¢l
CHE AFESHHHE 2 AFIE & ZSHMIR.

AWS C}E HH ot 7| x| M ol ZE2[7AH0|M IR M HERXT AZEE 2, dA & 2t*Eet=
VPCRILICE AWS Security Reference Architecture0ll M= OfZ 2|71 0|0t w2 QUE{ 7to| &

YT QAEHO|AE ES5t7| 2fsl QH2E, ofRHI2E & HALVPCE HIESIZ AEE Y
WE HYELCH

oto|zz 2| oj4d

0l
AL

sst= Al ofZ 2|70l 22 M oto|adlo|Mets HEH TEFULICE of
O| DtO|AZEMHEIALE AFSKIEE M AIARIOE 0|5 E = UELICH ZE X
O| MCHE ZtS3st=X| &gt Foll= BIHAI AIARE HIIE & JS W7HX| =7} 00| 2 MH|A
Ol == &Lt o TEFg AHEStH Cw 2 oto| 2ol gl

AN, AAIZHOIOIE, AtSEH 24 L A/MLL &S Sall M= Z2 MA Q| FHCHSIE FZ 57|
2|8H 2016301l Klaus Schwab0oll A £ &l8t 20{¢/L|Ct.

o
HL

50


https://docs.aws.amazon.com/wellarchitected/latest/reliability-pillar/rel_tracking_change_management_immutable_infrastructure.html
https://docs.aws.amazon.com/wellarchitected/latest/reliability-pillar/rel_tracking_change_management_immutable_infrastructure.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/security-reference-architecture/network.html
https://www.weforum.org/about/klaus-schwab/

M5 558

PostgreSQL # 2|

AWS HE 7to|=

=zt
A QF RpAFRILICE

of Z2|7|o|M el &3

I QlZ2H(IaC)
T O MEE S5l ofE2|AH o|Me| QlZ B E T2 H|XMYEStD 2 E|ste Z2EMAQLICE lacE
MER2 gtE0| 85 7ts, A 2l a2 e el g2|8 5 E&ststn, 2lAAE &
E3tetn, WEA HEE = UTF HAHEU}A&LICEH
AU AFE CIEH (lloT
MNZ, ol4X], RbSAE |2, dBNSH = S2| A EF0M lE{Hlol A2 =l MM & C|HFo|A
O| Ab& RHMIEH LI 2 A& ALE QIE{S(loT) CIX|EH ERHAZHO|M HMEF 15 FXFHAAIL.
AAL VPC
AWS Z|7), eIE{4l &l 2 2f|0|A L

4] VPCs. AWS Security Reference
AE BES5t7| flsH lat

AWS C+& HE ot 7B X0 M= VPC(S
s

EQ|3 7to| HERT EBlE HAAIZ EeElsteE Y &S
Architecture0ll M O E 2|70l O W2 QIE{Ll Zto| ute CIE|H|0|AE &
2C, Ol RHIRE L HAHVPCE HERT AHEHE MYE HAe HEELICH
AtZ QIE{H(10T)
ClEHAIOILt 24 SA HERXIE S CHE C|HIO|A L A ARIT SAI5HE MM =2 T2 M7}
LHEE B E S 2/ 2 ol HEZ RtAEH LIS 2 10TE?E R TS AR,
5 A1=d
2Hlo| of 0| =30 2k o= A HEtRI=XRIE AR Ol olafe = e HEE MYS= 7|A4 &
& DEo| EMULICE XtMIE LIE2 7|7 DE M JtsME B ESIHL AWS
loT
ME QIEYE BXSMS
IT & 2to[=E2HE2|(TIL)
IT MH|AE MZ51 0|33t MH|AE HIRLIA @F AFE]| 2HA =&5H7| 95 Lzdo| e AME|
ITILS ITSMS| Z7|8+E MBS ErLCt.
IT MH|A ZE(TSM)
ZTEO|IT MHIA MA|, 734, 22| ! x|t 24E &5 Sl 2YS ITSM 272 S&6tE
3t 7l0|EE A XSHAAL.

gtedof Ciat XFAIEH LI

51

o
HL


https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-iiot-transformation/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/security-reference-architecture/network.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/security-reference-architecture/network.html
https://aws.amazon.com/what-is/iot/
https://docs.aws.amazon.com/prescriptive-guidance/latest/ml-model-interpretability/
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-operations-integration/tools-integration.html

PostgreSQL # 2| H5 z|x3}

AWS HE 7to|=

ITIL

IT EE Elo|EE2|E & XM L.

ITSM

IT MH[A 2ZE[E HZESHM L.

L

glo|g 7|gk HAM|A X[o{(LBAC)
Ll HMA X 0{(MAC)E +
2ol et AFEAE = =

5 72 WA|Mo 2 St =
ot gilo|E zte| mit 7

ClO|E] RHAl|lof| Z+2 2ot Bjjolg 22 &

ArERH 2
st JdLlct AFSAH Eof gijo|E1t Hlo|e 2o
= ot do| A™EL|C.
e &
e E2 &% 7tsstn ot e & dAE ohE A" AWS Bt ELIch ZE2 07| M E 2ot
L QIZ el Bt Fo] CHE &l 7HK|D 2 =2ERt OHEEI?ﬂOI&C’ MESHH AZFSt D HHEZE = QU
gLct 2T Eof CHet XkMIEH L2 oteistn =& 7hsE S A" AWS 218 A8 g xsH
AR,
CHT 2 2104 ZE(LLM)
CHE FO| CIOIEE 7IHIe 2 A ETE H 2{d Al 2RQULICH LLM2 22 EH, 2 29,
HAEE CHE Q02 B2 EF 280 22 ol &Y E e = UELICH ZpAEH L2

LLMs & Z35HA AL,

CH++ = Ofolz 2ol

300CH O| & 2| M oto|zzgy|o|AdlL]Ct.
LBAC
H[O|E 7|EF HAM|A NO{E FHESIML.
Z| A Hst
g £#sE O st 2|4 HEHE Foists EoF 2 Abg|QL|CH XFM[EH LI 2 1AM A
Mol |4 HEF MBS FRFAAIL
OJZE e A|lZE

52



https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-aws-environment/welcome.html
https://aws.amazon.com/what-is/large-language-model/
https://aws.amazon.com/what-is/large-language-model/
https://docs.aws.amazon.com/IAM/latest/UserGuide/best-practices.html#grant-least-privilege

PostgreSQL # 2| H5 z|x3}

AWS HE 7to|=

2|E QdC|oF A|AH

F

e A|ABEIQILICE EndiannessT® & X 5HAM|L2.

o
[e]l]

ISP K

M
2

o

HIO|E

i

e EEe
LLM

CH 2 2o DS HEotM 2.

5H9l 2
H7Ee AESML.

M

THE Q14| U st ol YTEIFD 7IHS AR SHE 1B RS2l B RBYULICH MLE ALE QIE{H

(IoT) GlOJE{SH 22 7ISE GlOJEIE 2A15tT stastod THES V8o SH 2 Y Mz
RHMIE L2 717 Bta g AR AR

| SRR
SRS BHESHMR
2o
ZFE 2ot TE iR HE HEE A4 TS MAE 2ZESoiULiTh Wols TRE AlAE
S BCSIAL, UILE HEE KB AL, RO UMAE JHKIE £ ASLIC Bsofol 2= bt
Amollod, 71274 S0 ULt

olzi4, &, &idfod, E20| =0t

T2 MH[A
I L ZSHES AWS 2USHH AFZAHE A= ZOIEof A

Ct. Amazon Simple Storage Service(Amazon S3) 2! Amazon

AWS MH|A = QIZ B} A S, —8—5‘
{2L|ct. 0|2 FASIE MH|ARtDE L},

A 504 C|O|E{E ME st AM
DynamoDB= #2|& MH|A 9]

MZ A~ AAR(MES)

M2 E 5 T O #NE MEOR HErsE MM TEAAS £, DLIEZ, 2Ms L Fo]
5171 QI8 AZELof AlAE"o'Llcr
MAP

oto|a g0l 7t&st T2 O3S FASHM L.

53



https://aws.amazon.com/what-is/machine-learning/

AWS H¥ 7t0|= PostgreSQL #zZ| &5 z[%35t

HZHUE

EFRE MEStn EF AMElE RO AU E AASId -G A T2 MAILICH o
HUES &8 Al RHAME Z&tstn 71MsHE F7I1LCE REAIEE LIS 2 AWS Well-Architected
Frameworkl| H7HLIE 52 HZT5HMI2.

HH AH

ZE o] Ol #E| A™EE AWS A™E M elst 2E A™. AWS OrganizationsdtLt Q| 7|2 §t i
of stLtol =& M et 2 = JU&Lct

2lAATFXBHE 0T ClHEO[A | CHEF AA/F 5 THEHE 7|82 2 5t= B M2M(machine-to-
machine) E4l ZZ EZQ|L|C}.

oro|Z 2 MH|A
3 MOIEI APIE S8 S4I5T Yo 2 ARR XH¥| B0l ARSHE ARE 57 MHIAYLICH
ofE 501, 28 AAHE B, OIS Sof HIALIA ol TOH, BT, BA 59| 519 ¥

£ Y, ot
| &

o i EEl= 0to|3 2 AMH ICt. otO|Z 2 MH[A 0| O|He 2 BIMY, fodst

Tt EEE 4 aL
S, 2412 I, HALS 7H5 8 22, 29421 S0| UALICH AFMIE LIZ 2 AWS MEEIA M|
A AHZ 501 DFO|TEMHIA SEHE HEFHALL

Olo| a2 AHH|A ofZ|El &

Zt OHZE|7H0|Hd Z2MAE OIO|ZZMHIAZ A™EE S8 74 QA E AFE504 o Z 2|7 0|4
g AFstE M2 WAILICEH o248t Olo|Z Z MH|AE B APIE AFE 35104 & X o|El QIE{H 0|
AE S5 SAIFLICEH ofZ2|7|0|Me] £ 7|s0f Cist =20i %A O ot 7|Ex{Q| Z} oto|a =
E AUCIo|E, i 2 ZHE = A&Lct AFAMEH L& 2 oA 002 2EMH[A 32 FHE
A

Migration Acceleration Program(MAP)

N
Ho
0¥
u
AT

o

tT =7| ofo|adio|M HIZ S ArAH5t
st AWS Z 2 Il |CtH MAPO|E Bl
oo zifo|4d B 20t ekl oo e (o]
g Elo] /A&LCt.

-1
A
OII

ZXo| ElE=R ™MEHs
= ME I
— L. =2 O

ol ==0| &l &

ﬁ

r [

> T

o |0 o
ity

Al oto[zefloldE ~MAH
M ALtE|2 & RtS3tet

d [©
e
HT 1> > i

I--IJ>|
B o
i



https://docs.aws.amazon.com/wellarchitected/latest/operational-readiness-reviews/building-mechanisms.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-integrating-microservices/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-integrating-microservices/welcome.html
https://docs.aws.amazon.com/whitepapers/latest/microservices-on-aws/microservices-on-aws.html
https://docs.aws.amazon.com/whitepapers/latest/microservices-on-aws/microservices-on-aws.html

AWS H¥ 7t0|= PostgreSQL #zZ| &5 z[%35t

CHT+2 0Fo|22f|o|M

OfZE(70ld ZEEE|20| CHCH~E {0|EE Soll 2EtRE= 0|Sste Z2MAR, Zt 9o|E
oM o B2 H% |70l o] Cf W E £ 2 o|SELICt O] EFAMHE 0| BHA[0AM B2 2
AtEiet B ES AFEstod B, =7 & Z2 M4 0| 0to|ae oM HER|E F3dsto] AkS3t A BIY
gt MESE Sall /2 == oto|aeo|ME ZhAStEfLICH 0|22 AWS 0r0|Z1ef0|M HEfo| M| &
A L C

olo|zgilo|Md HE 2

HESISID UL K3 Y4E So S22 slolaBolE Vs ols Bl ool
JolM BE B Eols YHHoR AZEIENM Y w<m4m L& 2A7H U £Q7, 0O
80144 AX|LIod, JHL K, DevOps HETH7H ZEEILICH HEIZato|= ofZElAH0IM ZEES)
29| 20~50%E & M2 AR AXEE £ 9l vEElE HEHOZ TAE0] YSLICH KA

3 Lige ol ZHx MES| 2eteE npo| 230l BE 2| 7hol=9f ntola oM e Blof Cit
Mg HxsAlR.

oto|zd|o|44 HIEtE O|E

otola@lole 2= ste of TR e ofZ 2/ 014 L Muol CHet & 2t ool ol miElol=
M= CHE otolzaolA HIEFEIOlE] ME7H ZstLct. 0to|1a oA HIELEIOE 2] 2 = CHA
Meul "ot 3 & gl AWS A Zo| laLct,

Oto|=1ef|o]M mHE

A& X|= Otolzelo|4 =, oto|a o]+ i, oto|z 2ol o E2l7H| 0| EE= MH|AE KA

o
o| dHs5t= EHF 7hseh oto[adio|M LTt of: AWS Application Migration ServiceE AHE
504 Amazon EC2Z 0Oio|1dio|ME ElZABIELICEH

Migration Portfolio Assessment(MPA)

Z oto|ago|Mst7| IF HIZLIA ALRIE AE5t7| /et HEE MSste 2t =7 Lt
AWS ECtRE. MPAE #AMEt ZEZD|Q HWINAMH MHE 72 =M, 712 #%, TCO H|u, 0t0]
J20|M H|E 24d)et oto|a ol A& (o EE|7 0| Ti|o|E| 244 2 H|o|E{ =&, o Z (7|0
M O g3t, otolaeold eMEe| XM, flol2 HE)2 MIELICh MPA EF(ZO0 He)E 2
E AWS ZAMHEQ APN TIEL{ ZAMHETJI FEE AISE = JU&LICH

oto|ado|M EH| e HIHMRA)

AWS CAFE AlE35lof =&
1, AlEFE AR E SlAGH| 2

o|M &=H| 7t0|EE & ZE5HAAI2. MRAE AWS O0|284|0|M M2Fo| & EHmY EHAH|I Q)L



https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-migration/
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-factory-cloudendure/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-migration/migrations-phase.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-migration/migrations-phase.html
https://mpa.accelerate.amazonaws.com/
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-readiness/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-readiness/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-migration/

AWS H¥ 7t0|= PostgreSQL #zZ| &5 z[%35t

oto|zzeilol4d H=f

9Z2EE 2 nto|adolMshe Ol AHSEIE M2 WAIRILICH AWS B2tRE.
80{Zlo| 7R B =2 AE D T2 ntol2B01MS T4 85t 2lsH 5 S

#Hchat
HISS M BB FO0IT HAS B3| I3 TARIHA EE D=4l ohEaIA o)A
I ST olzatE Betesol M E2A0|: 718 A0| £ AIAHOR MEtsHE ZeLich
REMIEH LIS 2 o ohZ BIA| 0144 BAChSH TS A SHMS AWS SEH2E

#HCHst ZH| Aef ot
£ = OfE2|FH|0l40] BThEt FH| AEHS THetstT, OF, 9IE W B4 Agstn, T3] 3T
OHEZIHOIM| #3 MEIE DL & KIHY 4 QXIS Helsts ol Z0| Sl BotelLic
Tl AT ChA of7|=iR|ol AR, HChS ZRMA 0| T TS Ol UAE S RHMIS| s
2o 3 mhotE HAHE siAshy| S A% AEILICH AHMIE LIS 2 of ofE 2l 0l4dof Chet
FiCHsh Z 0l AEl BoHE AZSHML AWS ZBt2C

2= BB OIM(BEEIA RF)

2UsHA HAPE ZENAS AFS5H0] B MHIAR AHEIE OHEEIHOIMILICH D=4 of
2|7/ 0l Mol 2 7hX| EH0| RlesLICh Bt OB EIAH 014 JIS0ll Chet +27+ SFsHH TA) of
7|=i% 728 ZSH0k BLICH T HlolAT} HXIH 2i=alA| ofEEIAOIMS Tls
L JHAMSHE HE of SESHZILICH Ol2{3t 2HIE s#Z5t7| 215 0Ho| 22 MulA of 7=
3 4 QaLIch AHAIE I8 DHO|S2MEIAR Dal4 98 2318 A XA,

J—m m|o
2Py
ﬁw_
Q'I_l
X

MPA

Oro|aeiol/M XEZEE|Q BIHE HESHAMIR.

MQTT

HAIXKICH7|E HE E5H TMES HESAMR.

HE|ZCHA EF
0ic{ EEiA0f CHE o F(271 ol & o At & stLt o F)E dgsts Ol =20| =le Z2MAL
Ct. o & S04, ML 2&0| '0| M &2 MR7t2, ASAQIIR, FUERIIIR? E= 0l 10| 7HE

HHE 4E ME HFe FRUIIR?EtT 22 = J&LICH



https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-migration/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-modernizing-applications/
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-assessing-applications/
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-assessing-applications/
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-decomposing-monoliths/welcome.html

AWS H¥ 7t0|= PostgreSQL #zZ| &5 z[%35t

28 7t et

ol

—

oIr
ro
|H

ZZEHM QI ECE Qo 7|& QIZ2tE UO|0|EStD =™l ZEQULICH gy, AME|M I
& 7tsM8E %'%Ol | @31 AWS Well-Architected Frameworke 9473 £7l58t QlZ 22 2
HEZEASE Ag HYEELICH

LE[T HMHA KMo HZEsHM L.

olo|adjlojM Z2MA B AA I 27 FSEE|E oFo|adolM YWedlLICH o] 2 71E &
X| B7tE itstH YEtMoz 21 S26tX| pf2 3 ==0f AFSELICH

Ol
A SEE HEstMR

OLA

rr

AAQERCE Qmalol AE|E MEHsHX| 25T CHA AlARIO] 2 AFSHE OFO| a0l el
o} Y32 Cof (7T ofZ2iFolMe Dol aaolM EolE A4 RS 4+ Qe of we
HE EX| AP EE AlASE St YHHoR EQ3 REM a2 Cof AR ELICH

OPC-UA

ofr

Open Process Communications - Unified Architecture& & Z35tMIR.

Open Process Communications - & & 0OF7|ElX{(OPC-UA)

|8t M2M(Machinemachine-to-machine) &4 ZZ £ 2 QlL|C}. OPC-UAE Oi|O|E]

3, Q15 S Het o MALt 42 28H EES MIELICHL

mo rx
bor 12
Pal
Ol
o
i
4o




AWS HE 7tol= PostgreSQL # 2| & x5t

MHIA &0 2het Alef(SLA)E X|det7| flsh T IT 2&O0| MZollH MSst7|2 oF&E LIS
|

CIAEHE 2 7t Tolo] HIE ols, Wt o E= £0l= ol =20| &
H AL M A SIAEQL|CH REMIEH LI 2 AWS Well-Architected Framework
(ORR)E & =3IMIL

2 7|§‘(OT)

10 r

S2|1M 230 A ZrSotod M4 24, BH| Azt E Xo{ste stE 0] D AZEL 0] AlA
HALICH MZoM OT X HE 7|&(IT) AlARCe| S& 2 Industry 4.0 S alof st T L|ct

ZEAWS A LY ZE0f lZH°F D E o|HEE ZZ AWS CloudTrail 3H=0ilA MAE FxL|ct
AWS Organlzatlons Ol ETIYS =Zlofl &8 ZF AWS A/ off M| 2 Aol g8 FHE
LICk REAIEH L& 2 CloudTrail A% M 2| Creating a trail for an organizationg & X35t &AL,

= Z| g7 ZE|(OCM)

AtEf, 23t Y 24 #-olM Soist . oho|XQl HIZ LA SHAS

Ct. OCM2 #H=t ME{E 7t&3tst, [ 22X E sidstn, 25t &

M ZZ0] Mz 2 Aa" W ME S EH|stn e & U= X[ LICH AWS
|.

oM ECIRE AE T2 ME| ZHRF!

o
LICH RtAIEE LI 2 ALS 7I0[EE& HESIMAIR
LE|Z! HMA K0{(OAC)
CloudFront0| A Amazon Simple Storage Service(S3) 2EHIZE E353517| I HMAE X|Etst=

12 SMULICH OACE AWS KMS (SSE-KMS)E At88t 2E M & 5351 AWS 272+ S3 H
Zloj| CHEF &2 PUT & DELETE LF0IM 2E S3 H{Zl2 X|§E L ct

Q2|7 YA ID(OAI)

CloudFront0i A Amazon S3 2EI=
5t CloudFront= Amazon S37} @l



https://docs.aws.amazon.com/wellarchitected/latest/operational-readiness-reviews/wa-operational-readiness-reviews.html
https://docs.aws.amazon.com/wellarchitected/latest/operational-readiness-reviews/wa-operational-readiness-reviews.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-operations-integration/
https://docs.aws.amazon.com/awscloudtrail/latest/userguide/creating-trail-organization.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-ocm/

AWS H¥ 7t0|= PostgreSQL #zZ| &5 z[%35t

S Sallfpt 53 t7lo] ZHXO| AMAE £ USLICH Of MESHET HAE

OACE EZSIAAR.

X CloudFront Hi &
HM|A Mo{E M2t

ORR

28 72 HZsHMR.

OlRHIRE (S

<
B
@)

AWS Security Reference Architecture0ll M= OHE E|70|MI o Hl2 21
O|&E EZ35t7| flol QIHI2E, oObRHI2E X HAF VPCE HERIZ HHE

LICH

P
et A

ArERLE 4o 7HE = Qe ZICH HetE ddst7| 28 IAM EoF Ao AAE= IAM EE[
k=1 S

= x
[ =
FHRIL|CH REM[EH LB 2 1AM B A e| HEr ZHE HESHA AL,

FHRl Algd HE (PII)

x|3 E7{L} CHE 23 OlO[E{S BT W2 XIS I JHRlo) AIME BElMeR SR Ol AR
£ ol HEQILICH POl o2 OB, 4, 912 K2 50| gL

et iy 28 7152 M3ste S oro|sojdn #EE S HXsteE Lol A
Yol EAULICH EBo]S2 A3 E, AS3tE HS = ristE #E2 2Ysie o 22
et ZEMALEEA 290 HEE F[E + U&LICH



https://docs.aws.amazon.com/prescriptive-guidance/latest/security-reference-architecture/network.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_boundaries.html

AWS H¥ 7t0|= PostgreSQL #zZ| &5 z[%35t

PLM

o T
et S HolstHLHANAE 338 7[gh FA X)), AMA ZHE XI™HSHHLHEIA A 78 H2 & X)),
ZEo| 2 E A-of cigt 2[cH HetE Holg = /U= Z*| AWS Organizations &L|CHA{H|A |0
MM EX).

GO HMA THEH X 7|E F AHYE T|Elez SEMo= POIHEA-IHI/\QI olole &2 E 2]
7|& A= oto|2 =2 MH|ATH S YU CIOIE AEEIX| 7|&2 AI8dtE 2 7+ EM7H &5t H
Lt 4S50l MatE =+ U&LICH 27 Argol 7+ &eet E|0|E1 AEO'IE A& 3t 0ol 3 2 MY

AE O A FHst T S HHHEE =Y = A&LICH XpAM[EH LI82 DFO|3 2 MH|A A

OlF X|&E &3 E ARSHAAR.

XEZC EIt

oto|z2ei|olME 7 =lst 7| <lsl of & 2|7 0]

;‘_t -
ZZMALICH RHME LI&2 oto|ZBolMd ZH| dEf BIHE B ESHAAIL.

274X}

false¥HtXdo 2 WHERE H0i| = true EE=E dHEtstE 22| ZZAQILICE

S
ZUR FAICH2

& ol #2le| Hio|HE EE{@stE Tlo|EH oA 22| =|X3t 7[-lL|ct o|ZH| otH 2 AHIS
ClO|EH Ol A0 HMSt 1 XM E|stoF st HIOIE 2| 2ol E0{E1 #2| Y50l THELIC
of &% o
O|HIE g g LRIt ST MrE 2ot Mo{LICh o Mois WERF ol CHer FE HMALE 2
| Hy Z: =]

=
x| ot HEg EXlste O =20| &le 11 ro{MlL|ct. XFM[EH LI 2 Implementing security
9| Preventative controlsE & ZXstAAIL.

|A~A00 AMAE = AWS U2l AEE[RLICE O] AEE[= LMoz | AWS
FE MEXRIS| RE MERIAULICH RHMEF LIS IAM HB M| g E0{ & 7
=

-]
oF FAME H XA,

ol
o o
o K

i

[
]
2
F|ﬁ
z
X
HT
HI



https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-data-persistence/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-data-persistence/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-readiness/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/aws-security-controls/preventative-controls.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles.html#id_roles_terms-and-concepts
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles.html#id_roles_terms-and-concepts

AWS H¥ 7t0|= PostgreSQL #zZ| &5 z[%35t

Amazon Route 5301 A{ &tLt O|4f 2| VPC L =212t 5t =mH|lod| CHEF DNS #{2loi SE et &
ol cher eI HZ Aol ULIch RtM[EH LIE 2 Route 53 dEAMe| ZEto|8! S AT B

T OEF 2lAA9 HIZE UXIGHES HAHE 202 Mo{lLIct ozt Mo{s BlaAit T2 H|
MEx|7| Mo E[AAE AZHELICH El&AT ZHEES E46HK| oM T2 H|XIEX| A&L
Ct. XtM|BE LI& 2 AWS Control Tower AEA{Q| A|o{ E = J710|=& & =51 2ok Ao F349| A
oy MoiE HEFML. AWS

ME =& F7| Z2|(PLM)

A, e 2 EARE 8T 2 sk, HFR L HMHol| O|=27|7HX| ™A =B F7| St MFZF ol o

Z2320Y 7tsEt 25 HAEEZ{(PLC)

RE EotolAs 7|HE BLERS D MZE ZRMAE XIS 5tsHs 019 oHMo|T Mg o] #
ofet HFE{RLICH

ZEZE ¢

# M EZEZEC 538 o}g TEZE0| Yoz ALRstol O LI SE Mg of 7|
He SR AUS 59| HUSE L L ofb| ST vrEHoR 2SS HE s ol A
SELICH 012 Sof 2 SEO| ML BHES MMStD 2ot MESEIT JHOISHE ZIHE
oig £ laLinh

N
&
o

GlOIEIMES] Hl AIERHE RtEl EAIR 222 s Z2MARLICH 7hHSEHE JHel HEE &
st ol 20| F £ YBLICH 7HBEHE ClolEls 0ixi5| JHel ClolElZ ZHEELICH

HAl/F = (pub/sub)

Oro|Z 2 MH|A 7ol HIS 7| 412 X[§stod =& SEHHEE LIC}. o & E0
Ofo|Z 2 MH|A 7|BF MESO| M OFO|Z 2 MH|AE CHE 0jo|a = S& £+ e Ao
O|HE MHAIXIE HAIE & UESLICH AARIS AA| MHIAE BH4E5HK| ot M OFO|Z 2 MH|A

g Fte + &Lt



https://docs.aws.amazon.com/Route53/latest/DeveloperGuide/hosted-zones-private.html
https://docs.aws.amazon.com/Route53/latest/DeveloperGuide/hosted-zones-private.html
https://docs.aws.amazon.com/controltower/latest/controlreference/controls.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/aws-security-controls/proactive-controls.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/aws-security-controls/proactive-controls.html

AWS H¥ 7t0|= PostgreSQL #zZ| &5 z[%35t

Q

HE| H =

SQL 27 Ci|o|E{H| 0| A A|AEI Q| T|O|E{ol UM ASHE O AFSElE X|ET 22 L7 EhAY
LICH

el A& 27

CllO|E{H|O|A MH|A Z|A3 T2 J2H0| O|O|E{H|0|A Bt EE B85 7| MELCH & %Mo A&l
MESt = BRULICH A, MEH AHE, 83 MY, &2 oteto|e vl 2 ojo|EH o] A 2l El
Cllo|ECS| ¢HE o2 Qla e g = JU&LCh.

el MY, 8H, S MS(RACHE HESAML.

Retrieval Augmented Generation2 & Z3sHHIL.

2 4494 o

ZAN7t 222 7R HFE A|IARO|L Ci|O|E{of CHEt HMAE XTSI S MHAE dH AZE
lo{ Lt

RASCI O|EZIA

7| ME L2 ME L= Hlo|EHo]Aa 2] AtE LI 22§ ¢i7| M8 SHEL R et Estod
7|2 diolEHlo|lAo| 2EE EY & JU&LICH

KA A|

[m

Q 62



PostgreSQL # 2| H5 z|x3}

AWS HE 7to|=

Recovery Point Objective(RPO)
Otx[2f HIO|E |7 AlX 0|F S8 &l= z[cH AlZFLICE ofof ket otx|2 S| Al MH|A& &
Tt Atolof 31& == HIOIEH £ 42 ZtF &= Hel7t A™-ELICH

Recovery Time Objective(RTO)
MH|A SEI MHH|A S/ At0]e] &8 7H5E X[ AlZhILICH.

2B

7RE X SHMI2.

2lS
x|215] Qodol Aws Bl44 BELICH 2 AWS BIF £ LHZ e, OHEis U S A2 HB 6|
SlsH M2 ZHalEln SEMULICH AHME LIS S AZOIM ASE £ o= XIHS FZ AWS 2IH
StAlS.

5|7
%Xt 22 oiFsHE ML 7I-ILICE o8 Sof, ‘0l B Hotol T7EHE BNE E7| 215 ML
DS MY 517 DUS AHS5tod Fof TS LTI AbA(O!: BE)S J|Eho 2 Feyo] ojo 7t
Zg ol5g 4 AsLich

2|z AE

release

02
do
]IO

HIZ Z2MAM HE A E Z2EHHE B#E22 SAATIE L|ct,

KHHH x|

K4+ OH
7RE FZESHMR
=23
SHo| MEstHLE STE = U= ofE2IFo|Me| 7S ULICH oM SIS A=E W 178
M 577+ Lol 7 AFELIC AWS 28R E. RFMIEH LI 2 AWS EEtRE SRS

ol
=
HESML.



https://docs.aws.amazon.com/accounts/latest/reference/manage-acct-regions.html
https://docs.aws.amazon.com/accounts/latest/reference/manage-acct-regions.html
https://aws.amazon.com/resilience/
https://aws.amazon.com/resilience/

AWS H¥ 7t0|= PostgreSQL #zZ| &5 z[%35t

2l4a 7|H YA

Amazon S3 HZ, ACZQIE, 225t 7| S0 ElAA0] HHE HMLILICH 0] ROl HHM2 x|
A7t 51BE 2ot FA, KIUElE Sy WSS *

RACI(Responsible, Accountable, Consulted, Informed) OHE 2| A

2.|='
o
9'|_|
rr
N
m
B
Y o
mo J

Hot 7|E0 M dofLt AL REXQI o|HEE sidst =5 M7AE 2ot Mo{iLch RtMEF Lig2

Implementing security controls on AWS2| Responsive controls& & =35t & A|2.

retain

HZESHMLR.

7

n
fjo
x
0x
g'l_l
N
>
2
—
—
E
o
Hob
m
2
o
o
>
[>
o
I
=3
30
rr
>
Jal']
ok
4>
30
rr
2
o
o
>
[>
M
ik
P
Q'I_l

AEFE Al 7= x| Al
st ol0| AME =&E = U&LICH RtAE LI82 RAGE FAULITE HZsHMARL.

imex|
B4R 2ot 015 HEo| HMASE [AE O oA BHE7| flal 2o 5 E FIIMo 2 A
O|EstE T2 MAQILICH

& 3l 4 HM|A X|0{(RCAC)

HMA E0| HelEl 7|20l 48t sQL
2 FdELch
RPO

EH
e

AlE A8 ELICEH RCACE & Mt & otA3

ST AHSEE HRotMR.

=7 A7t SES BESMR.



https://docs.aws.amazon.com/prescriptive-guidance/latest/aws-security-controls/responsive-controls.html
https://aws.amazon.com/what-is/retrieval-augmented-generation/

AWS H¥ 7t0|= PostgreSQL #zZ| &5 z[%35t

2is
=5 AU S8t ol LR Y| 45 FE AHS YAULIC Yittoz oRgol s ¢
= stojolLt MAHE 7ZhAS5HY| QIsh S BrE LI

SAML 2.0

B2 ID M3 U#(idP)ollM ArE 5t JHL ™ EEQLICE O] 7|5 & A8 35HH 28 SSO(Single
Sign-On)& AWS Management Console At& & = QB2 ALS At 2o 2E ALSAtod| CHSH
=2 o

IAMO| M AFERIE MAMSHK| A0 23QI57{LE AWS API 2l S £ + U&LICH SAML
2.0 7|8t meilo| Mo CHEt REMIEH LI 2 IAM AE M Q| SAML 2.0 7|8 H|{Eo|Md HEE &=
SHAA|IL.

SCADA

Z= mof 2 OlolE] EE 2 HZXEAMR.

SCP
MH|A X0 HAME =M

secret
o= &% E= AMSKH AHE 1 Zo| ¢S 3tEl Ao 2 X{&35t= AWS Secrets Manager”7 |2
= MetE 2T JU&LICH 2ot &t Z2f0t HIEHH OB E FHELICH 2ot &5 242 HiO|LHE]
Ct BEXIYE = 048] EAFL Y &= Q& LICH KM LH& 2 Secrets Manager 2425 M 2| Secrets
Manager 20t 2t 3 0i 0| [UELIN?E RZJIML

HdHE Set 2ot

A e Z2 HAE E| 202 TEd5tE AAH] AIX|L|o{R! M gAIlLICEH
H ok Ko

Q1% X7} ok Flora
-

= N = MEE
L ULICH EoF Mofoll= oY, B Xl CHE X ALH ol of 1| 7| &2 {0l A&LICH

=or Zst

74 EWg S0f T 7ol ChEt X{FS S0l= ZMAYLICH Of 0|4 TRsHX| g2 2144 X
74, El4 Mt Rojol Hot I Abe| TH, T4 Yol SRS Y5 HIE A4S S0 50| 047

65


https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_providers_saml.html
https://docs.aws.amazon.com/secretsmanager/latest/userguide/whats-in-a-secret.html
https://docs.aws.amazon.com/secretsmanager/latest/userguide/whats-in-a-secret.html

AWS HE 7tol= PostgreSQL # 2| 85 z/M3}

Hol & 9l oHIE BE|(SIEM) AIAE

ot B BHE|(SIM)SH Hot O[HIE H2|(SEM) AIAHS ZEets 7 U M2 LI SIEM A
AR2 M, HESIT, ClHtolA U 7|Et 2201 CIOIEIE +F, BUER & BAstof AR 2
(o]

FASHE B RIstT YRS MBI

HOot O|HIEO RS2 2 SE5HLU HASESE MAIE AN Holz|n =2 I E Zrdluct.
O[2HEr AtSst= 2o 28 A& F2ist= Ol =20| &= EX| £ CiS AWS 2ot Xjof A& &
gLICH AIs 8 Yol o Z= VPC ESt O & £, Amazon EC2 QIAEA mX| M = X
S X S0| A&LICH

MH &5 g353

C|lO|E{E AWS MH|A £=AI5tE71 CHA Ol M CIO|EE &5 8t &hL|C}.
MHIA ®of HH(SCP)

AWS Organizations0ll &8t Z=/0| ZE ™o CHet HEt2 5L BB ASZE Mo{st= AL
Ct. SCP= 2[Rt AA8 Xt = A 2 IS L

2 ®OlFLIC SCPE 58 2= FE HE =

U XIHE = JU&LICH RHAlE LiE

M.

MH|A AEXZQIE

off CHEF T 9| URLRILICH AWS A-IHIA. A= ZOIE % ArE5t0{ CHA MH|A0 =23 al gt
Ao 2 Q4% &= QUELICH RFMIEH LHE 2 AWS it X Ol AWS MH[A AEZQIEE FHEGHA

MH|A =Foi 2-8F H|2F(SLA)

IT &lo| nZHof|AH| NM|Z35t7|2 255 LY

0o
2
x
T

>.
N

S Mz 2 85)2 BAIE Aokt

MH[& =& K|E(SLI)

S 66


https://docs.aws.amazon.com/organizations/latest/userguide/orgs_manage_policies_scps.html
https://docs.aws.amazon.com/general/latest/gr/rande.html

AWS H¥ 7t0|= PostgreSQL #zZ| &5 z[%35t

SEC 2O U T F4E AWS 2Isi9t TR MY MBsHE THALICH AWS £ B+
SOl Hotg HESHE U, ASAHE B2teCol Bote BEELICH RIAE LI8S B5 MU D
=

SLA

MHIA +=Z HSE HZESAML.

SLI
MH|A =& EAZ|E HESHAL

SLO
MHIA =& SEE FX5HME

2% ol Az 2
HOHS Z2MEE 25T 7HS S| I3t IERLIC M2 JI5T ME YElavt HolsH
$4) j0| BHE/0] MEZR HE Ho| BHE0{TILICH 018 S3 ZHO| AT MH|A FRE X
SHI, YA A JHMSHT, A5 HAS XIME £ JBLICH RMIE LSS ol ofZ a7
Ol #Arhstoll ChEH EHAlY M2 WAIS AZ MR AWS Sat

SPOF
Crol BHoH XIBS AESMR

AEF AZF|O
stLtol 2 ME El0|28 A8 shol ERMM £ SHE ClOIEIE ME ST Lt olarol &te &
B EI01BE ABSH0{ ClOE| S 88 HTSE HOlEHOIA 2T 2L 0 TAE HOL
glofsteA i HIALA QHBEIMARO R MRS LI

Strangler Fig THE

A MK ALH 715E HEMez OhA| BFdstT WAsto 2=
&t

M2 44 ol H{EH2 F3int 20| LIFZ Xet 25 SFE 94

I



https://aws.amazon.com/compliance/shared-responsibility-model/
https://aws.amazon.com/compliance/shared-responsibility-model/
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-phased-approach/step3.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-phased-approach/step3.html

AWS H¥ 7t0|= PostgreSQL #zZ| &5 z[%35t

ot CHA|St= 2ot HIRELICH Martin Fowler7t 2 =2|A] A|AEES CHA| 2 EE M /IRIE 2hel

ot Yoz ol H{EE U ELICH Ol IHEIE HEst= YHo| o
=

J

>0l

VPCO| IP 4 HRILICEH MEH2 BU 7HE FAHol| & F3ljok &Lch.

# 5 Mo A Cllo|E{ E5(SCADA)

o

MZoIAM =01 AZES0IE AL 5tod BEIR AT TR M KIS BLIEI-ISHE AlLH
|

St 718 AE35to{ LIOIHE 236t §5356t= 258 dne|F L

M EIAE
AEX &5 2EE AlZT0lM5tod A EXME HXISHHLE H52 ZLIEZStE YASE A
ARIZ EHAEFLICEH Amazon CloudWatch Synthetics& AF& 3104 0|28t EIAEE M8 &=

AWS B|AAE Fdst7| 218t HIEHHIO|E A& & st 71-2f mo{lLIcH B2 & AHEstH 2laa
el Mg, del, dM & ZEEY + USLICH RHMIEF LIE2 AWS 2[4 A0 Ef T X|

XIE MLOIA ol&stede Zto 2, At 4t n T gLICH o2 S04, MZE Mo CHA B

gdgd + A&t

T 68


https://martinfowler.com/bliki/StranglerFigApplication.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-aspnet-web-services/
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-aspnet-web-services/
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-aspnet-web-services/
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/CloudWatch_Synthetics_Canaries.html
https://docs.aws.amazon.com/tag-editor/latest/userguide/tagging.html
https://docs.aws.amazon.com/tag-editor/latest/userguide/tagging.html

AWS HE 7t0|= PostgreSQL #Z| 85 %

st

.
=1 H

0
I
I

HEE ol TS &2 FHstc Ol AISElE =T ULICH XY SSols HS2 79t 2t =8
5 +

=
OF & Ut 5Q] B2 0| LBHEI0] UALICH 2t UE B0l CHEH 014 22 AlZH ARK U T &

SEEE:
£
ML 20| &8 4 9l Hl0|EIE MBste ZLich &2 Clo|Efolis HEro| Z#Elofof &L
o} st ¢ TBIES &2 ClolEolM CHAH @IS shad Eholl 2121 ClolE S48 thE st e
51, OlB{8 HEIS Hrists ML 282 S4B LICH 22 Ohg ML 2US A8stoi iy e 22
= A CIOIE{ol CHEH i =52 & 4 USLICH

& HolES o]

VPCS 2Zh0/A HERIE 435 HAZZst= O ASE = Qe
8t LI 2 AWS Transit Gateway AdE A 2| T& HO|EL| 0|2 Foi¢d

Eda 7|83 E=2

LR} 715 SRRIOIM RHZ 7158 TEST HIAES CH2 ST HZ ALES 7|2 2@tz
Hersts M WAIILICH 01F VIR H@ils Y, Z2EM o/ U Z2EM B0 £RHo
CEE

MEE 4 i ML

AEXIE CHA15H04 AWS Organizations & SHE Ao Z X0 ZHe SIS X|H= M
I:I|¢01| e 204 AZE = e MU|AE ZE M ZF A ™o AMH[A 48 dES

212 SAELICH RHMIEH LIS A Q| CHE AWS MH|A 2 AWS Organizations 71 AHS £
2= 5tM 2 AWS Organizations .

2AHAQ| BT of2{ B LU ol g S0, @
CHE CHE AITOIM Ol2{2t EAIE 042 B Brstod

I|xt & EHo|H SESF AT DevOps B. IIAt F # Bl 2= AZE0{ 7o Rlod 7HsEF #
ol S5 &d 7|E[E EEELICH



https://docs.aws.amazon.com/vpc/latest/tgw/what-is-transit-gateway.html
https://docs.aws.amazon.com/organizations/latest/userguide/orgs_integrate_services.html

AWS HE 7t0|= PostgreSQL #Z| 85 %

=3}

C

FAIA]
=o

ML
e

>
o
ol
|18
I
-
J

1Lt S st AL Ledx|x] of
Sk A

LIch. QlAlE R 2

e JHGLIch =25
eF clo|E o ofslf &
dh AR LICH REAMIEE LIS
(@)

Ay
ClOlE{od LHAHE! =0|=

QXIS 2|5 ALSAOIZ HHHOI JHAIE MZotHL B
|

|.
2|ZElo|gtn T §hL|ct RIEEStE|R

=3 8% 7E S0l UaL
49l 87

AEEX|E Elrstn 952 THAIFIT] flcl S UHI0IE = HE| Y S st HIO|EH| O]

o —
A FX| el Hrdeuct
EHE X0

ElZXIEE[el AA FE HEM L2 HE AN E FHote Z2AMA & EFULICH

VPC I|o4{Z!
ZZlOlH IP A E AE3510 EBHEIE BIREE &= UA sle F VPC 2o edZALICt REAIEH LY
22 Amazon VPC HEAMO| VPC I|o{20|E?8 & Z5HAAIL

ZFleF M

AAE Hot

fijo
e

HA7|lE AZEQ|0{ E= StES o] A LICH



https://docs.aws.amazon.com/prescriptive-guidance/latest/ml-quantifying-uncertainty/concepts.html
https://docs.aws.amazon.com/vpc/latest/peering/what-is-vpc-peering.html
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