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m «donrourparowme»?

 Bpemsa XunsHu
« ObbEM

Harpyska
* Bbicokas OOCTYMNHOCTb



[Mpobnembli

* Bpems XKn3HN — «pacnyxaHme» UMHOEKCOB U Tabnuy
« ObbEM — Npobnembl ¢ baKanom

Harpy3ka — GrokMpoBKu
e Bblcokasi LOCTYNMHOCTb — OCOBEHHOCTU pennuKaLmnm

* B pearnibHOCTM CBA3U CrioXHee



OnbIT Echo

50 cepsepos b/]
 CymmapHbin 0bbemM b6a3 — bornee 4Tb

CymmapHaga Harpy3ka — bonee 30 000 tps
* [loToKkoBas pennukaums (streaming replication)

e O4yeHb MHOIo MHOEKCOB
(100Gb — paHHble / 870Gb — 33 nHaekca)



«Onyxwue»

o Tabnuubl N MHOEKCHI «MYXHYT»...

... U «QOXHYT» (



OueHKa «nyxrmocTun»
MHaoekcoB — 1

SELECT current_database(), schemaname, tablename, ROUND(CASE WHEN otta=0 THEN 0.0 ELSE sml.relpages/otta::numeric
END,1) AS tbloat, CASE WHEN relpages < otta THEN 0 ELSE bs*(sml.relpages-otta)::bigint END AS wastedbytes, iname,
ROUND(CASE WHEN iotta=0 OR ipages=0 THEN 0.0 ELSE ipages/iotta::numeric END,1) AS ibloat, CASE WHEN ipages < iotta
THEN 0 ELSE bs*(ipages-iotta) END AS wastedibytes FROM ( SELECT schemaname, tablename, cc.reltuples, cc.relpages, bs,
CEIL((cc.reltuples*((datahdr+ma-(CASE WHEN datahdr%ma=0 THEN ma ELSE datahdr%ma END))+nullhdr2+4))/(bs-20::float)) AS
otta, COALESCE(c2.relname,'?') AS iname, COALESCE(c2.reltuples,0) AS ituples, COALESCE(c2.relpages,0) AS ipages,
COALESCE(CEIL((c2.reltuples*(datahdr-12))/(bs-20::float)),0) AS iotta -- very rough approximation, assumes all cols FROM (SELECT
ma,bs,schemaname,tablename, (datawidth+(hdr+ma-(case when hdr%ma=0 THEN ma ELSE hdr%ma END)))::numeric AS datahdr,
(maxfracsum*(nullhdr+ma-(case when nullhdroma=0 THEN ma ELSE nullhdr%ema END))) AS nullhdr2 FROM (SELECT
schemaname, tablename, hdr, ma, bs, SUM((1-null_frac)*avg_width) AS datawidth, MAX(null_frac) AS maxfracsum, hdr+(SELECT
1+count(*)/8 FROM pg_stats s2 WHERE null_frac<>0 AND s2.schemaname = s.schemaname AND s2.tablename = s.tablename) AS
nullhdr FROM pg_stats s, (SELECT (SELECT -current_setting('block_size')::numeric) AS bs, CASE WHEN substring(v,12,3) IN
('8.0','8.1",'8.2") THEN 27 ELSE 23 END AS hdr, CASE WHEN v ~ 'mingw32' THEN 8 ELSE 4 END AS ma FROM (SELECT version()
AS v) AS foo) AS constants GROUP BY 1,2,3,4,5) AS foo ) AS rs JOIN pg class cc ON cc.relname = rs.tablename JOIN
pg_namespace nn ON cc.relnamespace = nn.oid AND nn.nspname = rs.schemaname AND nn.nspname <> 'information_schema'
LEFT JOIN pg_index i ON indrelid = cc.oid LEFT JOIN pg_class c2 ON c2.oid = i.indexrelid) AS sml ORDER BY wastedbytes DESC

http://wiki.postgresql.org/wiki/Show_database_bloat



OueHKa «nyxrmocTun»
MHOEKCOB — 2

SELECT idx_name, pg_size pretty(idx_size) AS size, pg_size pretty(idx_ideal_size) AS ideal_size, CASE WHEN idx_size = 0 THEN
0 ELSE 100-idx_ideal_size*100/idx_size END AS bloat, idx_tup_read, regexp_replace(idx_def, 'INDEX ([* ]+)', E'INDEX
CONCURRENTLY \1_new') AS idx _def FROM (SELECT rel.relname AS rel name, idx.relname AS idx_name, idx_tup_read,
pg_relation_size(idx.oid) AS idx_size,((ceil(idx.reltuples * ((constants.index tuple header_size + constants.item_id_data_size +
CASE WHEN (COALESCE(SUM(CASE WHEN statts.staattnotnull THEN O ELSE 1 END), O0:BIGINT) + ((SELECT
COALESCE(SUM(CASE WHEN atts.attnotnull THEN 0 ELSE 1 END), 0::BIGINT) FROM pg_attribute atts JOIN (SELECT
i.indkey[the.i] AS atthum FROM generate_series(0, i.indnatts - 1) the(i)) cols ON atts.attnum = cols.atthum WHERE atts.attrelid =
i.indrelid))) > 0 THEN (SELECT the.null_bitmap_size + constants.max_align - CASE WHEN (the.null_bitmap_size %
constants.max_align) = 0 THEN constants.max_align ELSE the.null_bitmap_size % constants.max_align END FROM (VALUES
(i.indnatts / 8 + CASE WHEN (i.indnatts % 8) = 0 THEN 0 ELSE 1 END)) the(null_bitmap_size)) ELSE 0 END)::DOUBLE PRECISION
+ COALESCE(SUM(statts.stawidth::DOUBLE PRECISION * (1::DOUBLE PRECISION - statts.stanullfrac)), 0::DOUBLE PRECISION)
+ COALESCE((SELECT SUM(atts.stawidth::DOUBLE PRECISION * (1::DOUBLE PRECISION - atts.stanullfrac)) FROM pg_statistic
atts JOIN (SELECT i.indkey[the.i] AS atthum FROM generate_series(0, i.indnatts - 1) the(i)) cols ON atts.staattnum = cols.attnum
WHERE atts.starelid = i.indrelid), 0::DOUBLE PRECISION)) / (constants.block_size - constants.page_header_data_size::NUMERIC -
constants.special_space::NUMERIC)::DOUBLE PRECISION) + constants.index_metadata_pages::DOUBLE PRECISION) *
constants.block_size::DOUBLE PRECISION)::BIGINT AS idx_ideal_size, pg_get_indexdef(idx.oid) AS idx_def FROM pg_index AS i
JOIN pg_class idx ON i.indexrelid = idx.oid JOIN pg_class rel ON i.indrelid = rel.oid JOIN pg_namespace ON idx.relnamespace =
pg_namespace.oid JOIN pg_stat_user_indexes AS sui ON (idx.oid = sui.indexrelid) LEFT JOIN (SELECT pg_statistic.starelid,
pg_statistic.staattnum, pg_statistic.stanullfrac, pg_statistic.stawidth, pg_attribute.attnotnull AS staattnotnull FROM pg_statistic JOIN
pg_attribute ON pg_statistic.starelid = pg_attribute.attrelid AND pg_statistic.staatthum = pg_attribute.attnum) AS statts ON
statts.starelid = idx.oid CROSS JOIN (SELECT current_setting('block_size"::TEXT)::NUMERIC AS block_size, CASE WHEN
substring(version(), 12, 3) = ANY (ARRAY['8.0":TEXT, '8.1":TEXT, '8.2":TEXT]) THEN 27 ELSE 23 END AS tuple_header_size,
CASE WHEN version() ~ 'mingw32:TEXT THEN 8 ELSE 4 END AS max_align, 8 AS index_ tuple_header_size, 4 AS
item_id_data_size, 24 AS page header_data_size, 0 AS special_space, 1 AS index_metadata_pages) AS constants WHERE NOT
i.indisprimary AND NOT i.indisunique GROUP BY rel.relname, rel.oid, idx.relname, idx.reltuples, idx.oid, i.indrelid, i.indkey, i.indnatts,
constants.block_size, constants.tuple_header_size, constants.max_align, constants.index_tuple_header_size,
constants.item_id_data_size, constants.page_header_data_size, constants.index _metadata_pages, constants.special_space,
idx_tup_read) AS t ORDER BY CASE WHEN idx_size = 0 THEN 0 ELSE 100-idx_ideal_size*100/idx_size END DESC, idx_tup_read
DESC

http://www.pgcon.org/2009/schedule/attachments/96_visualizing-postgres-2009-05-21.pdf



Bbopbba ¢ «pacnyxaHnem»
MHaoekcoB — 1

@

 REINDEX
« CREATE INDEX CONCURRENTLY



Bbopbba ¢ «pacnyxaHnem»
MHOEKCOB — 2




Bbopbba ¢ «pacnyxaHnem»
BooOLle

VACUUM FULL
CLUSTER
vacuum_table.pl — pgcompactor

* pg_reorg — pg_repack



’,\”\"@ Pe3epBHOe KonupoBaHue

* pg_dump
e bakan ®C + WAL-apxuBbl

e CHanuwot ¢C + WAL-apxuBbl

* pg_rman
- WAL-E



[TloTOoKOBasA pennukauus
(streaming replication)

M

e [1ntocskl
— CKopoCTb
- CtabunbHOCTb
— «W13 KOpOOKN»
 MuHycnbl
- NonHasa konua macrtepa
- OT1cyTCcTBME TMOKOCTU



M Co3aaHue «pennukny — 1

scp -c arcfour{,128,256}
* rsync

pg_basebackup
* repmgr



Co3aaHue «pennukmn» — 2

* rsync

- RSYNC RSH=
"ssh -c arcfour256 -o Compression=no"

- -rp --inplace —delete --compress-level=1

- CHavana global/pg_control, notom Bce
ocTarbHoe

- Hes3auewm konunposaTtb pg xlog, pg_log,
pg_stat tmp



«PoneBble urpbi» — 1

i B
Vi o i sy,
Shan T'h"“’“\







«PoneBble urpbi» — 3

e [lepekntoyeHne posrien NOTOKOBOM pennukaumm oes
HEeobXo0aAMMOCTUN «KHaANMUBKUY» criermBa 3aHOBO

- OaunHakoBble postgresqgl.conf Ha macTepe u
cheunse

- PasHble pg_hba.conf Ha macTepe n cnense
- He ucnonb3yewm trigger file



«PoneBble urpbi» — 4

m

1.Ha ctapom macTtepe cosgaTb recovery.conf,
nomMeHATL pg_hba.conf n nepesanyctutb postgresal

2.Ha HoBOM mMacTepe yoanuTtb recovery.conf,
nomMeHAaTb pg_hba.conf n nepesanyctutb postgresq|

3.Ha octaBwmnxca cnensax — NOMeHATb recovery.conf
N nepesanyctutb postgresql



Bonpochbi?



[o BcTpeun Ha #ulcamp!

http://2013.ulcamp.ru
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