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Optimization steps

1 OnTumMmmnsnpyem npoueaypbl BbIGOPKK

2 BeptukanbHoe n oyHKUMOHaIbHOEe MacluTabupoBaHue
3 BBogum B 601 cTeHAban GUHapHO pensikauum

4 [leHopMaiM3yem AaHHble A58 YTeHUs

5> WapanpoBaHune

6 ,ﬂ,eHOpMaJ'II/ISOBaHHbIe AdaHHblE€ BLIHOCUM Ha OTAEJIbHblE MallUHbI
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C(R)UD & R
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AeHopmManin3yem faHHble AN YTeHUs

theatres

id
name
phone_number

auditoriums

theatre_id
room
seats_available

movies
id
name

length_minutes
rating_id

movie_showtimes

id
movie_id
theatre_id
room
start_time

T

http://www.slideshare.net/paviushko/sphinx-10460333
http://www.pgcon.org/2008/schedule/attachments/64_BSDCan2008-MaterializedViews-paper.pdf
http://www.pgcon.org/2008/schedule/attachments/63 _BSDCan2008-MaterializedViews.pdf
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mat_view

movie_name
movie_rating_id

movie_length_minutes

movie_id,
theatre_id,
room,
start_time,
theatre_name,

purchased_tickets seats_availble

id
confirmation_code
purchase_price_cents

confirmation_code
movie_showtime_id
movie_id

theatre_id
auditorium_id

room

start_time

orders


http://www.slideshare.net/pavlushko/sphinx-10460333
http://www.pgcon.org/2008/schedule/attachments/64_BSDCan2008-MaterializedViews-paper.pdf
http://www.pgcon.org/2008/schedule/attachments/63_BSDCan2008-MaterializedViews.pdf

It looks like

1 Command and Query Responsibility Segregation (CQRS) nnn
Command-query separation (CQS)

2 Event Sourcing

3 Eventual consistency

4 Lambda Architecture

5 Kappa Architecture

http://lambda-architecture.net/
http://milinda.pathirage.org/kappa-architecture.com/
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Field1 - fieldN

Fieldl - fieldN

Fl

Data streams

Fieldl - fieldN

Fieldl - fieldN Fieldl - fieldN

Fieldl - fieldN
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BbIrpy3ka no BpemMeHu

select
hstore(x)
from
table x
where
txtime > max time batch(n-1) - longest trans duration()

+ paboTaetr
— eCTb BOMPOCHI
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Bbirpyska gaHHbix batch-amu

UcToYHMK Bydep m MpueMHUK

#pg current xlog insert location()
#Get current transaction log insert location
master pos=$(psql ping db -c "select force wal(pg current xlog insert location())")

#pg xlog location diff(location text, location text) numeric
#Calculate the difference between two transaction log locations
psql -c "select pg _xlog location diff(pg_last xlog replay location(), '${master pos}')")

https://github.com/eshkinkot/pgday2016/tree/master/ping_DB
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https://github.com/eshkinkot/pgday2016/tree/master/ping_DB

Ticker & pgq

2008 roa! https://www.pgcon.org/2008/schedule/attachments/55 pgq.pdf

https://www.postgresql.org/docs/9.4/static/functions-info.htmI#FUNCTIONS-
TXID-SNAPSHOT

https://github.com/markokr/skytools/tree/skytools 2 1 stable/python

https://github.com/markokr/skytools/blob/skytools 2 1 stable/sql/pgg/functions/pg
g.ticker.sql

http://www.pgcon.org/2009/schedule/attachments/91 pgq.pdf

%@ Avito 10


https://www.pgcon.org/2008/schedule/attachments/55_pgq.pdf
https://www.postgresql.org/docs/9.4/static/functions-info.html#FUNCTIONS-TXID-SNAPSHOT
https://www.postgresql.org/docs/9.4/static/functions-info.html#FUNCTIONS-TXID-SNAPSHOT
https://github.com/markokr/skytools/tree/skytools_2_1_stable/python
https://github.com/markokr/skytools/blob/skytools_2_1_stable/sql/pgq/functions/pgq.ticker.sql
https://github.com/markokr/skytools/blob/skytools_2_1_stable/sql/pgq/functions/pgq.ticker.sql
http://www.pgcon.org/2009/schedule/attachments/91_pgq.pdf

MVCC

(https://www.postgresql.org/docs/8.3/static/release-8-3.html)

Add several txid *() functions to query active transaction IDs (Jan)
This is useful for various replication solutions.

Table 9-56. Transaction IDs and Snapshots

Name

txid current()

txid current snapshot()

Return Type Description
bigint get current transaction 1D

txid snapshot get current snapshot

txid snapshot xip(txid snapshot) setof bigint getin-progress transaction IDs in shapshot
txid snapshot xmax(txid snapshot) bigint get xmax of snapshot
txid snapshot xmin(txid snapshot) bigint get xmin of snapshot

txid visible in snapshot(bigint,

txid snapshot)

%@ Avito

Name

Xmin

Xmax

xip list

is transaction ID visible in snapshot? (do not

boolean use with subtransaction ids)

Description

Earliest transaction ID (txid) that is still active. All earlier transactions will either be committed and
visible, or rolled back and dead.

First as-yet-unassigned txid. All txids greater than or equal to this are not yet started as of the time
of the snapshot, and thus invisible.

Active txids at the time of the snapshot. The list includes only those active txids between xmin and
xmax; there might be active txids higher than xmax. A txid that is xmin <= txid < xmax and not in
this list was already completed at the time of the snapshot, and thus either visible or dead
according to its commit status. The list does not include txids of subtransactions.
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https://www.postgresql.org/docs/8.3/static/release-8-3.html

How to select txids that are between snapshots

xminl Xxmax1l

H—t——
H—t——+]

XxXmin2 Xmax?2

SELECT - *- FROM - queue - q  WHERE
/*BCrnoMoraTesfibHbI - CKaH-punbTp*/
q.ev_txid BETWEEN xminl AND - xmax2
---Xminl = txid snapshot xmin(snapl),
---Xmax2 = txid snapshot xmax(snap2)
/*BCroMoraTesibHbl  CKaH-QuNbTp*/

/*cyTp*/
AND NOT is visible( q.ev txid, snapl ) -- txid visible in snapshot
AND- - - - is visible( qg.ev txid, snap2 ) -- txid visible in snapshot
/*cyTp*/
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Bce nsmeHeHna gaHHbIX nNoa eANHOW GJTIOKUPOBKOU

oobekTa(row level)

e R\ ( R\
Category Contact
— params — informatio
_ values | L n )
Payme
f ) f ) nt data
| moderatio | shops,
n company
- J . J
s N s N ‘
— doublets —  Afraud User lock
- o - o Iltem lock
4 I ( )
| Fee a -
packages payments Mon 610KMPOBKOW NMOHMMAEM LIEeNoYKyY
L ) L ) 6J1OKMPOBOK:
. . . N select item_id from items for update;
- J . J
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CecCuOHHbIe nepemMeHHble “signal”

Name Return Type Description
current_setting(setting name) text get current value of setting
zet_config(setting name, new value, 12 local) text set parameter and return new value

1. JJocTaTo4yHO AeLweBo Mno
pecypcam

2. He Hy>XHO pa3bupaTb Lenovky
BbI3OBOB npouenyp, v
nobaBnATb
BXOOHble/BbIXOOHbIE
napamMeTpsbl
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CecCUOHHbIe NepeMeHHble, TPynnoBble AenCcTBUS,
noABOAHbIE KAMHM ...

B1 mpaH3akyuu Mmo)>xem MeHSMbCs HECKO/IbKO O6'beKmOB, a cobbimue omHocumcsi He KO BCEM.
PeweHue:Vicnonb3yem maccus no unique key array {}
select current setting('avito.var')::int[] into v items;
if not ( NEW.item id = any (v items) ) then
if coalesce(array length(v items, 1), 0) = 100 then
raise exception 'More then 100 items updating in one transaction ';

end if;

v _items := v items || NEW.item id::int;

perform set config('avito.var', v items::text, true);
end if; | T
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Init remote mv or counter

https://www.depesz.com/2016/06/14/incrementing-counters-in-database/

1) Co3gaTb BPEMEHHYIO Tabnnuy Ha CTOpPOHE nognucymnka
2) Co3gaTtb NpuHMMaloLLYo npouenypy
e BPEMEHHYI A/151 UHULMaNn3auum
* peasibHyto
3)HaunHaem cnaTb COObITUA
4)3anyckaem uHUUManu3auni co crteHpbas(moxpgarbca  npuxoaa
COObITUA, C KOTOPOro Havyasin 3arno/iHATb BPEMEHHYIO TabnuLy)
5)INepekntoyaem Ha peasibHYHO npoueaypy npuema

6)MNepecunTbiBaeM noj 6/10KMPOBKOI Yepes ouepeib
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Init remote mv or counter

~ provider ~ subscriber

1 save data for recount after init tmp_user_cnt
P : T > user_id
|

: user_items_cnt
items
. . user_id
item_id | : P category_id
user_id . CONSTRAINT TRIGGER | | 3 switch accept to real table cnt
category_id items_delta ; ! date
Iast_update_txtime AFTER INSERT OR UPDATE OR / \

DELETE
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https://github.com/eshkinkot/pgday2016/tree/master/remote_cnt

Table and trigger function on provider's side

---Table and trigger function on provider's side

create table items CREATE CONSTRAINT TRIGGER items delta
( AFTER INSERT OR UPDATE
item id int, ON items
user_id int, DEFERRABLE INITIALLY DEFERRED
category id, FOR EACH ROW
last update txtime timestamp without time zone EXECUTE PROCEDURE items delta trgl();

--- deferred trigger
CREATE OR REPLACE FUNCTION items delta trg()
RETURNS trigger AS

SBODYS
declare
data hstore;
begin
if TG OP = "INSERT' then

Data := (select hstore(i) || hstore('old category id',null::text) from items i where i.item id = NEW.item id);
elsif TG OP = 'UPDATE" then
if OLD.last update txtime is distinct from NEW.last update txtime then
data := (select hstore(i)|| hstore('old category id',OLD.category id::text) from items 1 where i.item id = NEW.item id);
end if;
end if;

if data is not null then

perform xrpc. call(xrpc.x gname('g items dt'), 'consumer db', 'accept item', data);
end if;
return NULL; -- deferred trigger
end
SBODYS
LANGUAGE plpgsql VOLATILE
COST 108;
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Tables on subscriber's side

't 'I: t CREATE TABLE user items cnt
Accept function (
p user_id integer,

category id integer,

cnt integer DEFAULT @,

date timestamp without time zone DEFAULT now()

)
CREATE OR REPLACE FUNCTION accept item{i args hstore)
RETURNS text AS
$B0DYS
Begin CREATE TABLE tmp user cnt
if ({i_args-'category id"') is distinct from (i _args-'category id old')) then {
insert into user items cni{user id, category id,cnt,date) c s
values{(i args-'user_id')::Int, (i args-'category id')::Int, user_id integer
1, now()); )
if (is_args-'old category id') is distinct from null then
insert into user items cnt{user id, category id,cnt,date)
values((i args-"user id"')::Int, (i args-'old category id')::Imt,
-1, mow()):
end if;
--TMP
."r*

if not exists (
select user id from tmp user cnt where user id= (i args-'user id')::Int
} then
insert into tmp user cnt {user id)
values{ (i args-"user id")::Int);
end if;

return "0K';

end

$BODY4S
LANGUAGE plpgsgl VOLATILE
COST 1@6;
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Provider init function

CREATE OR REPLACE FUNCTION init wser cnt({IN i user id integer, OUT error code)
RETURNS integer AS
$B0DYS
begin
error_code := @;

perform user id from wsers where user id = i wser id for update;
perform xrpc. call{xrpc.x qname('q items dt'), ‘consumer db', ‘delete wser cnt', hstore('user id', i user id::text))

perform
xrpc. call{xrpc.x qname('q items dt'), 'consumer db*, 'init cnt', hstore(i})
Trom
(
select
user_id,category id,count(*)
Trom
items
where
user id = i wser id
group by user_id, category id
I
end;
$B0DYS
LANGUAGE plpgsql VOLATILE
COST 160;
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Subscriber's nit functions

CREATE OR REPLACE FUNCTION delete user cnt(i args hstore)
RETURNS text AS
$BODY3
begin
delete from user items cnt where user id = (i args->'user id')::int;
return 'OK';
end
$BODY3$
LANGUAGE plpgsql VOLATILE
COST 100;

CREATE OR REPLACE FUNCTION init cnt(i args hstore)
RETURNS text AS

$BODY$

begin
insert into user items cnt(user id, category id,cnt,date)

values((i args->'user id')::Int, (i_args->'category id')::Int,
(1 args-="'count')::Int, now());

return 'OK';

end

$BODY3
LANGUAGE plpgsql VOLATILE
COST 100;
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set local work mem = '4 GB';

with src as |(
--- HahgéM CTpPOKM ANA ynanenua (arperauuu)

select
cnt.user id, .
cnt.category id Malntenan ce
from
user items cnt cnt
group by
cnt.user id, cnt.category id
having
count(*) = 1
), del as |

--- yOoansem v BO3BpallaeM 4TO YCMeWwHo YAaNMNoCb Ha rPynnUpoBKY

delete from
user items cnt cnt

using
src

where
cnt.user _id = src.user id and cnt.category id = src.category id

returning cnt.*

), agg as (

--- CYMMMpYeM TONbKO YCNewHo ynané&HHoie (3abnoKMpoBaHHbie) CTPOKM

--- 3aWMTa 0T KOHKYPEHTHOro Bbi30Ba N0 owMbKe 3TOR Me PyHKUMK

select
del.user id,
del.category id,
sum(del.cnt)::integer as cnt

from
del

group by
del.user id, del.category id

)
insert into user items cnt(user id, category id, cnt, date)
select agg.user id, agg.category id, agg.cnt, now() from agg where agg.cnt total > ©;
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Real time sphinx index

4R

Id
field1

filedN

N
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DB-RE-IND
Id
field1

filedN

Select full reindex

pPgg consumer

L]




Persistent queue

tablel
Id
field1

filedN

Complex object
part 1

id
field1

Complex object
part 1

id
fieldl

Complex object
part 1

Id
field1
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deferred
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deferred
trg

v
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OCO06GeHHOCTHU cornacoBaHNA AaHHbIX
Eventual consistency

write due to dela Client

Avito_delta
reserv

Read with ver num

Jf MpMMoHAeM QedcTeMe MOSepauMH H3 MacTep 6aze
sprocedure = sprintf(

“core.moderate item{%d, %d)",

$itemId,

$version

)
g$masterResult = Item_Main::useDbProcedure($procedure, $itemId);

Jf To e caMoe genaed Ha gensTe
if ($masterResult) {
App::db("delta’)-=execSP(
"select * from moderate item@ver@(%d, %d, %d)".
$itemId,
$version,
$masterResult["o_action_success flg-]
|¥
h
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BoccTaHOB/IEHUE MOC/IEe aBapuii

4 start consumer

undo T

2 promdte

1 crash
1 crash
2 stop consumer
5 start consumer
o 3 copy
4 Add new consumer ' subscriber
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Cnacu0o0 3a BHUMaHue!

KOHCTaHTUH EBTeeB
kevteev@avito.ru

https://hh.ru/vacancy/10795267
https://hh.ru/vacancy/11463461
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