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Mwurpaumsa Int -> Bigint

AnekcaHap HukuTtuH, DBA

PGMechanix




Hawa komaHga PostgreSQL DBA

Pa6otaem c Big Data
bicAun B[] 06

n
cebiwe 30 TB Ha xocT.

Denumcs snanuamu

3a nneyamm y Kaxaoro
He meree 10 neT oneita
paboTsl ¢ PostgreSQL.

Nopnepxusaem mission-critical B
O6ecreunBaem AOCTYNHOCTb KOMaHAb!
24/7/365.

3anumaemcs paspaboTkoit
Matuy Hawwnx DBA BHeceHs! 8
mainstream kop PostgreSQL.

I'Igoaogum AVarHocTuky
Hauwumy DBA nopato

okono 300 bug reports.

SLA Ha Bce obpawenus
apaHTMpOBaHHbIE CPOKY PeakLun Ha
obpaliienns. SLA Ha aBapu oT 30 MUH.
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@ PGMechanix I'I p oy TO?

@ YTo flenaTb, ecnin yxe BCE crioManoch?
@ Kak 06HapyXuTb, 4TO CKOpO BCE criomaeTtcs?

@ Kak npefotepatutb CUTyaLMio NepenosiHeHns Tuna?




Yxe Bcé
cnomanocs!

MbI He oTCneAnIN MOMEHT
nepenosiHeHus.




P e Bcé cnomanocb

Name Storage Size Description Range
smallint 2 bytes small-range integer 32768 to +32767

integer 4 bytes typical choice for integer -2147483648 to +2147483647
bon Bbyes frgerange nioger S22537200654775808 0




P e Bcé cnomanocb

Name Storage Size Description Range

smallint 2 bytes small-range integer 32768 to +32767

integer 4 bytes typical choice for integer -2147483648 to +2147483647

bont sbyes rgorangomeger | S22TZIATIESOS o
nessiTb, ABecTM TP TpUcTa T aga

TpUAUATH WeCTb MUNNMAPAOB BOCEMbCOT NATLAECAT YEThIPE MUMAMOHA CEMbCOT CEMbAECAT NATL
ThICAY BOCEMBLCOT CEMb.




R povecnarn Bcé cnomanocb

CREATE TABLE pg_conf (

id integer PRIMARY KEY GENERATED BY DEFAULT AS IDENTITY
(START WITH 2147483646 INCREMENT BY 1),

name  varchar(4@) NOT NULL CHECK (name <> '')

)

max(int) = 2147483647




R povecnarn Bcé cnomanocb

insert into pg_conf (name) values ('a');
insert into pg_conf (name) values ('b");
insert into pg_conf (name) values ('c');

ERROR: nextval: reached maximum value of sequence
"pg_conf_id_seq" (2147483647)




8 rovecron Bcé cnomanocb

postgres=# select * from pg_conf;

id | name
____________ fommmm e
2147483646 | a
2147483647 | b

10



R povecnarn Bcé cnomanocb

alter table pg_conf alter column id type bigint;
1) KCK/W3MBHAA 6710KMPOBKa Tabnuubl Ha BCE Bpema nepecTpoeHus
2) U3baBneHue ot 6noata

3) MepecTpoeHue BCEX WHAEKCOB.




Bcé cnomanocb




[Mpenen rae-to
pAAOM

Pas6epémcs Kak oTCnexuBaTb
noflo6HbIe CUTyaLum




B Mowck npenena

Kak 6bl onpepenuTb TO, 4TO B Tabnuuax CKOpO HAcTynuT nepenonHeHue?




B Mowck npenena

Kak 6bl onpepenuTb TO, 4TO B Tabnuuax CKOpO HAcTynuT nepenonHeHue?

1) HaBepHoe, xopowo 6bino 6bl BeCTU cnUcoK Tabauy ¢ nonsamu Tuna int.




B Mowck npenena

Kak 6bl onpepennTb TO, 4TO B Taﬁnmuax CKOpO HacTynut nepenonHeHMe?
1) HaBepHoe, xopowo 6bino 6bl BeCTU cnUcoK Tabauy ¢ nonsamu Tuna int.

2) Mo KpOHYy onpawvBaTb BCe MNoJIA Ha 3Ha4YeHWe MaKCUMyMma.




B Mowck npenena

Kak 6bl onpepennTb TO, 4TO B Taﬁnmuax CKOpO HacTynut nepenonHeHMe?
1) HaBepHoe, xopowo 6bino 6bl BeCTU cnUcoK Tabauy ¢ nonsamu Tuna int.
2) Mo KpoHY onpawuBaThb BCE MOAA Ha 3HAYeHWe MaKCUMyMa.

3) OTcnexuBaTb AMHAMUKY pOCTa U CTPOUTb MPOrHO3bI.




B Mowck npenena

KOHEYHO, HUKTO 3TWUM 3aHMMaTbCA He ByseT ©




B Mowck npenena

KOHEYHO, HUKTO 3TWUM 3aHMMaTbCA He ByseT ©

MoToMy 4TO eCcTb cTaTUCTHUKa.




£ e Mowck npenena

select * from pg_stats where tablename = 'BiG' and attname = 'Idl' \gx

pus
BiG
141

Schenanane |
tablenane I
attnane I
inherited If
null_frac e
Ia
I
|
|

histogran_bo. |
{48, 19664, 4102460398, 79768,99450, 119266, 140349, 162245, 18 103, 224314, 241847, 260581, 279520, 300747, 320097, 34
. 1459709, 457, 715302, 74348, 7678
Pt 1 1856913,1875871 1913951, 1936424, 1956173, 1 1 )
correlatior I
most_common_¢ :lems |
most_conmon_elem_freqs |
|

ferpoqmrieiriie




£ e Mowck npenena

select * from pg_stats where tablename = 'BiG' and attname = 'Idl' \gx

pus
BiG
141

Schenanane |
tablenane I
attnane I
inherited If
null_frac e
Ia
I
|
|

histogran_bo. |
{48, 19664, 4102460398, 79768,99450, 119266, 140349, 162245, 18 103, 224314, 241847, 260581, 279520, 300747, 320097, 34
. 1459709, 457, 715302, 74348, 7678
Pt 1 1856913,1875871 1913951, 1936424, 1956173, 1 1999968)
correlatior I
most_common_¢ :lems |
most_conmon_elem_freqs |
|

ferpoqmrieiriie




£ e Mowck npenena

select schemaname, tablename, attname, histogram_bounds[array_length(histogran_bounds, 1)] as last_value_in_stat from
(SELECT n.nspname AS schemanane,
c.relname AS tablename,
a.attname,
(case
WHEN s.stakindl =
WHEN s.stakind2
WHEN s.stakind3
WHEN s.stakindd = 2 THEN s.stavaluesd
WHEN s.stakinds = 2 THEN s.stavaluess
ELSE NULL: :anyarray
+:bigint[] AS histogram_bounds,
s.stadistinct,
s.stanullfrac
FROM pg_statistic s
OIN pg_class ¢ ON c.oid = s.starelid
J0IN pg_attribute a ON c.oid = a.attrelid AND a.attnum
LEFT JOIN pe_namespace n ON n.old = c.relnanespace
where s.stadistinct and s.stanullfrac = © and s.stawidth = 4 and a.atttypid = (select oid from pg_type where
typname = inea oy attset o)t
where histogran_bounds[array_length(histogran_bounds, 1)] > 230;

THEN s.stavalues1
THEN s.stavalues2

s.staattnum




Mbl y3Hanu, 4to
CKopo bygeT
nepenosiHeHne

YTo penatb, KaKoMy anroputmy
cnepoBaTb?




@-pmmmm Bopb6a c nepenosiHeHNEM

e pobaBnsem HOBOe Mone C HyxHbM Turom, nullable 6e3 default
3HayveHna



@-psmmmm Bopb6a c nepenosiHeHNEM

nobaBnseMm HoBoe Mone C HyxHbM Tunom, nullable 6e3 default
3HayveHna

co3jaemM Tpurrep, KOToOpblii 6yAeT 3anofHATL HOBOE Mofie Mpu BCTaBKax
W 0bHOBNEHUAX




P o Bopb6a c nepenosiHeHNEM

nobaBnseMm HoBoe Mone C HyxHbM Tunom, nullable 6e3 default
3HayveHna

co3Aaem TpuUrrep, KOTOpbii GyAeT 3anonHATbL HOBOE nosne Mpu BCTaBKax
W 0bHOBNEHUAX

06HOB/NfIEM CTPOKM B Tab/uue naykamu C naysamu, nponyckas yxe
3ano/iHeHHble 3Ha4YeHUs. PasMep nayku noabupaem SKCMEpPUMEHTaNbHO




P o Bopb6a c nepenosiHeHNEM

nobaBnseMm HoBoe Mone C HyxHbM Tunom, nullable 6e3 default
3HayveHna

co3jaemM Tpurrep, KOToOpblii 6yAeT 3anofHATL HOBOE Mofie Mpu BCTaBKax
W 0bHOBNEHUAX

06HOB/AEM CTPOKM B Tabiuue naykamu C naysamu, nponyckas yxe
3anoNiHeHHble 3HayeHuA. Pa3mep Nayku noabupaem SKCnepUMeHTaNbHO
npoBepAeM, YTO 3Ha4YeHUA B CTapoM M HOBOM MONAX Be3fe COBMaAalnT.




P o Bopb6a c nepenosiHeHNEM

nobaBnseMm HoBoe Mone C HyxHbM Tunom, nullable 6e3 default
3HayveHna

co3jaemM Tpurrep, KOToOpblii 6yAeT 3anofHATL HOBOE Mofie Mpu BCTaBKax
W 0bHOBNEHUAX

06HOB/AEM CTPOKM B Tabiuue naykamu C naysamu, nponyckas yxe
3anoNiHeHHble 3HayeHuA. Pa3mep Nayku noabupaem SKCnepUMeHTaNbHO
npoBepAeM, YTO 3Ha4YeHUA B CTapoM M HOBOM MONAX Be3fe COBMaAalnT.
npocTasnfem not null, ecnu Heobxoaumo u default 3HauyeHue




P o Bopb6a c nepenosiHeHNEM

nobaBnseMm HoBoe Mone C HyxHbM Tunom, nullable 6e3 default
3HayveHna

co3jaemM Tpurrep, KOToOpblii 6yAeT 3anofHATL HOBOE Mofie Mpu BCTaBKax
W 0bHOBNEHUAX

06HOB/AEM CTPOKM B Tabiuue naykamu C naysamu, nponyckas yxe
3anoNiHeHHble 3HayeHuA. Pa3mep Nayku noabupaem SKCnepUMeHTaNbHO
npoBepAeM, YTO 3Ha4YeHUA B CTapoM M HOBOM MONAX Be3fe COBMaAalnT.
npocTasnfem not null, ecnu Heobxoaumo u default 3HauyeHue
CO3/laeM WHAEKChI, aHANOrUYHble WUHAEKCAM CO CTapbiM nonem




@-pmmmm Bopb6a c nepenosiHeHNEM

yﬁe»(,qaemcn, 4TO HeT [AOoNrux TpaHBaKLlMI;i W B TpaH3aKuuu:
® nepeumeHoOBbIBaeM cTapoe none B old_column, Hosoe none B
column_name




@-pmmmm Bopb6a c nepenosiHeHNEM

yﬁe»(,qaemcn, 4TO HeT [AOoNrux TpaHBaKLlMI;i W B TpaH3aKuuu:

® nepeumeHoOBbIBaeM cTapoe none B old_column, Hosoe none B
column_name

® ypnanaem Tpurrep




@-psmmmm Bopb6a c nepenosiHeHNEM

ybexaaemca, 4TO HET AOATMX TpaH3aKuuil U B TpaH3aKuuu:

nepeumeHoBbiBaeM cTapoe none B old_column, HoBoe none B
column_name

yAansem Tpurrep

ecm ectb fk Ha 3To none - ypansem fk




P o Bopb6a c nepenosiHeHNEM

ybexaaemca, 4TO HET JONTUX TPaH3akuuil M B TPaH3aKUMM:

® nepeumeHoOBbIBaeM cTapoe none B old_column, Hosoe none B
column_name

yAansem Tpurrep

ecm ectb fk Ha 3To none - ypansem fk

ecnu 3ameHaemoe none pk - yjaansem pk co CTaporo nons u cosjaem
Ha HOBOM M3 CyWeCTBYWUWEro YHWKanbHOro MHAeKca




P o Bopb6a c nepenosiHeHNEM

ybexaaemca, 4TO HET JONTUX TPaH3akuuil M B TPaH3aKUMM:

® nepeumeHoOBbIBaeM cTapoe none B old_column, Hosoe none B
column_name

yAansem Tpurrep

ecm ectb fk Ha 3To none - ypansem fk

ecnu 3ameHaemoe none pk - yjaansem pk co CTaporo nons u cosjaem
Ha HOBOM M3 CyWeCTBYWUWEro YHWKanbHOro MHAeKca

ecnn 6einm fk - cospaem ux 3aHoBo c not valid




P o Bopb6a c nepenosiHeHNEM

yﬁe»q:laemcn, 4TO HeT [AOoNrux TpaHBaKLlMI;i W B TpaH3aKuuu:

® nepeumeHoOBbIBaeM cTapoe none B old_column, Hosoe none B
column_name

yaansem Tpurrep

ecm ectb fk Ha 3To none - ypansem fk

ecnu 3ameHaemoe none pk - yjaansem pk co CTaporo nons u cosjaem
Ha HOBOM M3 CyWeCTBYWUWEro YHWKanbHOro MHAeKca

ecnn 6einm fk - cospaem ux 3aHoBo c not valid

y6upaem co cTaporo nosna not null




P o Bopb6a c nepenosiHeHNEM

nposepsem, 4To Bce paboTaeT

ecnm 6binm fk - pgenaem um validate constraint

ecnu BbiN CUKBEHC Ha rnone, To MeHAeM owned by cuKBeHCa Ha HoBoe
none

e ypansem cTapoe none columnname_old

npu HeobXxoAMMOCTM Cxumaem Tabnuuy pg_repack




@-pmmmm Bopb6a c nepenosiHeHNEM

EC/M Bac noceTuna Mbicib O TOM, 4TO BCE 3TO CAOXHO, TO 3TO TaK W
ectb ©



@-pmmmm Bopb6a c nepenosiHeHNEM

EC/M Bac noceTuna Mbicib O TOM, 4TO BCE 3TO CAOXHO, TO 3TO TaK W
ectb ©

MosTomy Mbl paspaboTanu HeGonbuwyl yTUAUTY, KOTOpas MOMOXeT Bam npu
NOAO6HOTrO poAa MUTpaLMAX.




@-mmmm Bopb6a c nepenosiHeHNEM

create table "biy
insert into "big
2600000) o

create sequence “big_id1_seq”

("id1" integer not null, "id2" integer not null, created_at date, content text)
select 1, 2000000-1, now() - interval '1 day'*i, 'lorem ipsun’ from generate_series (1,

start 2000001;

(*id1");

create unique index "big id2 id1_ 1dx on "bi d2","1d1");

create index "big created at part” on "big" (created at) uhere "id1"c:5000;

alter table "big" add constraint "big_i2_more 6" check ("id2" >=
alter table "big" add constraint "big_complex1” check ((id2>=6 and mmaaaaeaa) or (created_at <= now())) not

valid;
alter table "big" add constraint "big_complex2” check ((id2>=0 and 30066000>id1) or (created_at <= now())) not

valid;
alter table "big" add constraint "big_complex3” check (id2>=6 and 30000660>id1) not valid;

create table big_child(id integer, idl_big int, constraint fk_big foreign key (idl_big) references big(id1) on
delete set null);




@ PEMechanix

Bopb6a c nepenosiHeHNEM

Table "public.big"

Column | Type | Collation | Nullable | Default

id1 | integer | | not null | (nextval('big_idl_seq'::regclass) * 2)
| integer | | not null |

created_at | date | | |

content | text | I |

Indexes

“big_id2_id1_idx" PRIMARY KEY, btree (id2, id1)

“big_created_at_part" btree (created_at) WHERE idl <= 5600
“big_id_idx" UNIQUE, btree (id1)

Check constraints:

“big_complex1” CHECK (id2

© AND id1 < 30660006 OR created_at <= now()) NOT VALID

"big_complex2” CHECK (id2 >= @ AND 30066000 > id1 OR created_at <= now()) NOT VALID

big_complex3” CHECK (id2 >= @ AND 30066000 > id1) NOT VALID
"big_i2_more_8" CHECK (id2 >= @)

Referenced b

TABLE "h)g child" CONSTRAINT "fk_big" FOREIGN KEY (id1_big) REFERENCES big(id1) ON DELETE SET NULL




@ PEMechanix

Bopb6a c nepenosiHeHNEM

Table "PuB.BiG"
Column | Type | Collation | Nullable |

161

Default

| integer | | not nul] | nextval(*"PuB”." ::regclass)
| integer | | not nul
created_at | date | | I
content | text |

I |

Indexes:

"BiG_Td2_Id1_idx" PRIMARY KEY, btree ("Id2", "Id1"
"BiG_created_at_part" btree (created_at) WHERE "Id1"
“BiG_id_idx" UNIQUE, btree ("Id1")

Check constraints:
"BiG_T2_more_6" CHECK ("Id2"
“big_Complex @ AND "Id1" < 36600000 OR created_at <= now()) NOT VALID
big_Complex 6 AND 30000600 > "Id1" OR created_at
“big_Complex © AND 30006600 > "Id1") NOT VALID

Referen(ed by

5000

o)

now()) NOT VALID

BiG_child"" CONSTRAINT "fk_big_pub" FOREIGN KEY ("Id1_big") REFERENCES "PuB"."BiG"("Id1") ON
OELETE SET Nt




@-pmmmm Bopb6a c nepenosiHeHNEM

psql -d db_name -f int_to_bigint.sql



P o Bopb6a c nepenosiHeHNEM

psql -d db_name -f int_to_bigint.sql
Schema name: [public]: PuB

Table name: BiG

3amem BbiBodumca \dt+ om BelbpaHHOU mabauysi
int4 column name: Idl

Blocks in batch [1000]:

Sleep after N batches [50]:

Sleep duration N sec [1]:

Vacuum after every N% rows complited [10]:
vacuum_cost_delay (©..100 ms) [0]:

3To AnA Bepcuii 14 u Bbille, eC/M BepcUA HUXe, TO HYXHO BBECTM none, mno
KOTOpoMy 6UTb Ha Nayku.




P o Bopb6a c nepenosiHeHNEM

Information about table:
n_live_tuples | n_pages | tbl_size | indexes_size | total_size

2000000 | 12739 | 160 MB | 86 MB | 185 MB
(1 row)

index_name | index_size

BiG_Id2_Id1_idx |
BiG_id_idx | 43 M8
BiG_created_at_part | 128 kB

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'II




@ PEMechanix

Created
Created
Created

Created
Created

‘migr_BiG_step_1.sql"
‘migr_BiG_step_2.sql’
‘migr_BiG_step_3.sql’

‘migr_BiG_step_4.sql’
‘migr_BiG_step_5.sql"

and indexes'

Bopb6a c nepenosiHeHNEM

Add column, trigger and function
Copy data from old column to new
Indexes and constraints

Change columns
Create commands for delete obsolete column




P o Bopb6a c nepenosiHeHNEM

begin; STEP 1
set local statement_timeout to '100@ms’;
alter table "PuB"."BiG" add column "new_Id1" bigint;

CREATE FUNCTION “PuB"."BiG_migr_f"()
returns trigger as $$
begin
new. "new_Td1"
return new;
end $% language plpgsql;

new. "Id1";

CREATE TRIGGER "BiG_migr_t"
before insert or update on "PuB"."BiG"
for each row
execute function "PuB"."BiG_migr_f"();
commit;
select 'The next step may take a long time. Try running it in tmux or screen!' as "Notice";




@mmm Bopbba ¢ nepenosiHeHNeM




@ PEMechanix

set lock_timeout to '10@ms’;

set session_replication_role to '
set deadlock_timeout to '600s’;
set vacuum_cost_delay to @;
select now() as start_time \gset
\set cnt_err_vac @

update "PuB"."BiG" set "new_Id1"
>="(0,0)" and ctid<'(1000,0)";

update "PuB"."BiG" set "new_Id1"
>="(1000,0)" and ctid<'(2000,0)";

Bopb6a c nepenosiHeHNEM

STEP 2

replica’;

= "Id1" where "Id1" is distinct from "new_Id1" and ctid

"Id1" where "Id1" is distinct from "new_Id1" and ctid



@ PEMechanix

Bopb6a c nepenosiHeHNEM

select n_dead_tup
\if :ires

200000 as res from pg_stat_all_tables where relid
reset lock_timeout;

213226 \gset

STEP 2
\if :ires

n_dead_tup < 200000 as res from pg_stat_all_tables where relid = 213226 \gset
\set cnt_err_vac @

\else

select :cnt_err_vac::int + 1 as cnt_err_vac \gset
select :cnt_err_vac >= 3 as res \gset
\if :res

cho 'Can not perform a vacuum on the table. There may be a competing long-running
transaction. Get rid of it and start over from step 2."
\q
\endif
\endif

\end

set lock_timeout to '10@ms’;
ndif




@-psmmmm Bopb6a c nepenosiHeHNEM

select date_trunc('sec’,now()) as now, '4900/22739(21.6%)' as pages_processed,
date_trunc("sec’,now()-:'start_time'::timestamp) as elapsed,

date_trunc("sec', (now()-:'start_time'::timestamp)/round(4900*100/22739,1)*100 - (now()-
+'start_tim imestamp)) as estimate;
select pg_sleep(1);

STEP 2




P o Bopb6a c nepenosiHeHNEM

STEP 2
reset lock_timeout;
vacuum "PuB"."BiG";
select now()-:'start_time'::timestamp as total_elapsed;
select 'The non-updated rows are being counted, please wait.' as "Information";
select count(*) cnt from "PuB"."BiG" where "Id1" is distinct from "new_Id1" \gset

select :cnt = @ as res \gset
\if :res
\echo 'You can proceed to the next step.'
\else
\echo 'The number of rows that have not been updated
\echo 'It might be better if you repeat step 2.'
\endif

select 'Please check index and constraint list on step 3!' as "Notice";




@pmmm Bopbba ¢ nepenosiHeHNeM

STEP 2




@pmmm Bopbba ¢ nepenosiHeHNeM

STEP 2




@-mmmm Bopb6a c nepenosiHeHNEM

STEP 3
" on "PuE" "BiG" USING btree (created_at) WHERE ( new_Td1" <= 5000);
_idx" uB" . "BiG" usma btree (" “new_Id1"

CREATE INDEX CONCURRENTLY "_BiG_created_at par
CREATE UNIQUE INDEX CONCURRENTLY "_BiG_Id2_I
CREATE UNIQUE INDEX CONCURRENTLY " BiG_id d oN BiG" USING btre
CREATE INDEX CONCURRENTLY "_BiG_99364" on "PuB"."BiG"("Id1") where e
--Please check constraint 1is
begin;
set local s(atemen( Stimeout - 1155
G" add constraint big_Complex1_new CHECK (“Id2"

1d2", "new_T

new_1d1")
is distinct from "new_Id1";

© AND "new_Td1" < 38006000 OR created_at

© AND 30060006 > “new_Td1" OR created_at

add constraint big_Complex2_new CHECK ("Id2"

© AND 30066000 > "new_Id1") not valid;

alter table "PuB"."BiG" add constraint big_Complex3_new CHECK ("Id2

commit
begi

set local statement timeout = ‘1s';

alter table " BiG" add constraint BiG_new_Id1_not_null check ("new_Id1" is not null) not valid;

alter table "PuB"."BiG" validate constraint BiG_new_Id1_not_null;




@ PEMechanix

Bopbba ¢ nepenosiHeHNeM

STEP 3



@-mmmm Bopb6a c nepenosiHeHNEM

STEP 4
set enable_segscan to 0;
update "PuB"."BiG" set "new_Id1" = "Id1" where "Id1" is distinct from "new_Id1";
select now() as start_time \gset
\timing on
BEGIN;

set local statement_timeout to '20s';

lock table "PuB"."BiG" in access exclusive mode;
MpousBoduncs 3amena KonoHoK u m.o.

drop trigger "BiG_migr_t" on "PuB"."BiG";

drop function "PuB"."BiG_migr_f"();
COMMIT;
\timing off
select now()-:'start_time'::timestamp as total_elapsed;
MpeaynpexaeHue o TOM, 4TO @CAM Bb WCMOMb3YeTe Nynep CORAMHEHWH, TO, BOMOXHO, MOHAAOGMTCA
BbINONHUTL RECONNECT .
Hy W Npocb6a BCE MPOBEPUTL NEPeA 3AKMOMATENbHSM Larom




@psmmm Bopbba ¢ nepenosiHeHNeM

STEP 4




@-psmmmm Bopb6a c nepenosiHeHNEM

STEP 5
Ha camom pene ABNAGTCA reHepaToOpoM KOMaHA, KOTOPble HYXHO CHayana npoBepuTb W ecam Beé
NpaBWibHO, TO BHINOMHUTEL

YAaneHne CTapuiX MHAEKCOB
YaaneHue cTapoil KOMOHKU
BannaauuA OrpaHuyeHuin LeNnoCTHOCTH




@mmm Bopbba ¢ nepenosiHeHNeM

imeo
B"."BiG" drof mn_"old Id1";




@pmmm Bopbba ¢ nepenosiHeHNeM




@-mmmm Bopb6a c nepenosiHeHNEM

Table "PuB.BiG"

Column Type | Collation | Nullable | Default
1d2 | integer | | not null |
created_at | date | | |

content | text | | |

Id1 | bigint | | not null | nextval('"PuB"."BiG_idl_seq"'::regclass)
Indexes:

"BiG_Id2_Id1_idx" PRIMARY KEY, btree ("Id2", "Id1")

BiG_created_at_part” btree (created_at) WHERE "Id1" <= 5000
_BiG_id_idx" UNIQUE, btree ("Id1"
Check constraints:
"BiG_I2_more_8" CHECK ("Id2"
“big_complex]_new" CHECK ("Id2"
g_complex2_new" CHECK ("Id2"
"b)g,complexi,new" CHECK ("Id2"

0)
= 0 AND "Id1" < 36000000 OR created_at <= now())
@ AND 30000000 > "Id1" OR created_at <= now())

© AND 30000000 > "Id1")

Referenced by:
TABLE ""PuB"."BiG_child"" CONSTRAINT "fk_big_pub" FOREIGN KEY (“Id1_big") REFERENCES

“PuB"."BiG"("Id1") ON DELETE SET NULL




@-pmmmm Bopb6a c nepenosiHeHNEM

CkayaTb yTUAMTYy ceiivac:
CkayaTb yTuauTy (4Yepes napy Hejenb nocne Aoknaaa):

Bce Hawm CKpUNTbI:
git clone ~/stuff




P o Bopb6a c nepenosiHeHNEM

OrpaHuyeHus:

Mok
Moka
Moka
Moka
Moka

o

OHa AyMaeT, 4TO Mbl paboTaeM TONLKO C NEpPBUYHBIM K/KHOM

He paboTaeT c identity

He paboTaeT C CEeKUMOHUPOBAHHBIMM Tabnuuamu

He obpabaTbiBald CMTyauuio B KOTOPOIt Ha none 3aAsaH Tpurrep

He obpabaTbiBald CUTyauul C ANUHHBIMM UMeHamu (6onee 59 cuUMBONOB,

NoCcKoNbKy A06aBnAl K MMeHW _new v _old).

MnaHoB No pa3BUTU, Ha CaMOM jeJfie MHOro.
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Cnacub6o 3a BHUMaHue!

contact@pgmech.ru

PGMechanix
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Bornpocbi?




Anekcanap HukutTuH
DBA
tg: https://t.me/anikitindba

https://pgmech.ru/




