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Pro¢ vymysilet kolo?

e potreba mit PG 9.4

« umeét ridit distribuci dat

« umeét ridit zpGsob, kde a jak je spustény dotaz
« zbytnost transakci napfi¢ datovymi nody

« paralelni load dat

1 DB replikace cluster
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Moznosti
» Postgres-XC, Postgres-XL
« MongoDB
« Néco si vyrobit
 PostgreSQL
« Python
* Linux
PostgreSQL MongoDB
strukturovana data TBL/COL collections / doc
nestrukturovana data TBL/COL (Hstore, JSON/JSONB) collections / doc
jazyk SQL JS | aplikace
paralelni dotaz cluster pres chunks | aplikace
pomoci frameworku
uloziste 1~ 2x wsSinez PG
rychlost agregace
DB <RAM — prni hledani 11
DB <RAM — opakované hledani 1/~1.5x
DB >RAM 1~0.85
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Distribuovany systém

« rozlozeni zatéze

e paralelni data

« zvysSeni kapacity

« std. PostgreSQL 9.4 Apliacni server

a koordinator
PG 9.4

~ postgres_fdw

datanodel datanode2 datanode3 datanode(n)
PG 9.4 PG 94 PG 9.4 PG 9.4
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Nestrukturovana data

Kde se berou?

« aktivni sitové prvky

« aktivni prvky prdmyslovych/domacich automatizaci
« textova komunikace (e-mail, chat, socialni sité...)

« mobilni zarizeni - internet véci

« kamery

Kam je ukladat?
« noSQL DB
« distribuované systémy

« relac¢ni DB
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Nestrukturovana data - doménové znalosti

Co musime védeét o zkoumanych datech?
« Co v datech hledame?
« Jak nalézt pozadovanou informaci?

« Jak informace mérit

syslog
« standard pro logovani systémovych udalosti

« facelity, priority, messages

LULD-UL-UL WRIULIUL |
2015-01-01 00:01:02 |9
2015-01-01 00:01:02 |9
2015-01-01 00:01:35 21
2015-01-01 00:01:35 21
2015-01-01 00:01:36 21
2015-01-01 00:01:56 21
2015-01-01 00:01:39 |21
2015-01-01 00:01:39 |21
2015-01-01 00:01:39 |21
2015-01-01 00:02:00 21

Ldsdllsys Luy FLILSTED WEanau rorn

casallsyslog starting mcelog.cron

casallsyslog finished mcelog.cron

static-84-242- access-list outside access in permitted tcp oud
static-84-242- Built inbound TCP connection 18338139 for outsi
static-84-242- Teardown TCP connectlon 18338139 for outside:l:
static-84-242- Teardown UDP connectlon 18338128 for outside:S(
static-84-242- access-list inside access in permitted udp insi
static-84-242- Built dynamic UDP translation from inside:Opti\
static-84-242- Built outbound UDP connection 18338140 for outs
static-84-242- Teardown UDP connectlon 18338140 for outside:8.

Lk S o R R T o T TR T R 3 O R
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Nestrukturovana data — dobyti informace

Jak z nich dostat informace/znalosti?

e otrocka prace
« strojové uceni

« fulltext, reqgularni vyrazy ... analyza pfirozeného jazyka (NL), pocitaCové vidéni
(CV)

select 1d, facility, devicereportedtime,message, syslogtag
from systemevents

where facility < 90 -- and fromhost = 'casalz’
and devicereportedtime between '2015-01-29 00:00:00' and '2015-02-01 01:00:00'
and to_tsvector(message) @@ to_tsquery('english', 'error'l);
|
--IP
(regexp_matches(message, '[[:digit:]]+.[[:drgit:]]+. [[:digat:]]+. [[:digat:]]+")::text[]1)[1] as 1p

R
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Nestrukturovana data - skladovani nalezenych informaci

Konverze text to JSON vhodna pro analyzu
« atribut
 hodnota atributu

e metrika
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Nestrukturovana data - skladovani nalezenych informaci

CREATE OR REPLACE FUNCTION getjson_facilitylG(text)
RETURNS jsonb AS
$BODYS
DECLARE
regex text;
json_key text[S];
json_val text[S];

begin
json_key[0O] := 'port’;
json_val[O] := split_part((regexp matches($l, '(7:port)[ss]w+')::text[])[1]." ', 2);
json_key[1] := 'direction’;
json_val[l] := (regexp matches($1l, 'by|from')::text[])[1]:
json_key[2] := 'ip_address’;
json_vallZ] := (regexp matches($1l, '[[:digit:]]+.[[:digat:]]+.[[:digit:]]+.[[:digit:]]+"): :text[])[1];
json_key[3] := 'Incident';
json_val[3] := (regexp matches($1l, '(?1)falled password')::text[])[1];
json_key[4] := 'user’;
json_val[4] := split _part(({replace(({regexp _matches('password check failed for user (root)’,

“(Fruser) [hs] v ) text [T 0L, 0, )L L2

return json_object(json_key,json_wal):
end;
$BO0DYS
LANGUAGE plpgsql IMMUTABLE STRICT
COST 100;
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Nestrukturovana data — dotazovani

JSON pro analyzu
« atribut - key
« hodnota atributu - value

« metrika - vyskyt/suma hodnot jevu

select 1d, message,events json, events json-='port', events json-='ip_ address’
from systemevents
where facility = 10

select events json-=='1p address', events json-=='direction', count(id)

from systemevents

where facility = 10 and events json-=='direction'='from’

--and devicereportedtime between '2015-02-01 00:00:00' and '2015-02-01 01:00:00'
group by events json-=='ip address',events_json-=='direction’

select 1d, facility, devicereportedtime,message, syslogtag
from systemevents

where facility < 80 -- and fromhost = 'casa02’
and devicereportedtime between '2015-01-21 00:00:00' and '2015-02-01 01:00:00'
and to_tsvector(message) @@ to_tsquery('english', 'error');
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Senzorova data

Co to je?
« fyzikalni veliciny

« automatizaca (prdmyslova, domaci)

« veédecké experimenty (napr CERN) s1 52 s3

e vesmir t0 30 50 32

« financni ukazatele tl 30 o1 32
t2 30 51 32

« stavové hodnoty t3 31 52 34
) v x , t4 31 52 36

» kurzy sazek, CRM - prilezitosti 5 320 53 37

. t6 30 53 37

Jak na ne? t7 29 54 38
« plocha tabulka 18 28 o4 39
t9 26 55 40

« diferencialni tabulky t10 27 56 41

« streamové DB
s1 — teoplota na vstupu

s2 — teplota uvnitr zarizeni
S3 — teplota na vystupu
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Senzorova data — primnitivni Feseni

CREATE TABLE snp_fO

|
L

snp_ptr text MNOT MULL,

t from timestamp without time zone NOT MNULL,
t to timestamp without time zone MOT MNULL,
val 1nteger,

CONSTRAINT pk_snp fO PRIMARY KEY (snp_ptr, t from, t to!

!
| =
E 2

CREATE TABLE snp_f1

|
L

snp_ptr text PMNOT MULL,

t from timestamp without time zone NOT MNULL,
t to timestamp without time zone MNOT MNULL,
val 1nteger,

COMSTRAINT pk_snp_f1 PRIMARY KEY (snp_ptr, t_from, t_ tol

A
| =
£

CREATE TABLE snp_f2

|
L

snp_ptr text MNOT MULL,

t from timestamp without time zone MNOT MNULL,
t to timestamp without time zone MNOT NULL,
val 1nteger,

COMSTRAINT pk_snp_f2 PRIMARY KEY (snp_ptr, t_from, t tol

IH
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Senzorova data — primnitivni reSeni

select t, stock 1d, product 1d, fo.val,fl.val,f2.val
from stock _snp SsS
inner join snp_fO fO on ss.snp_ptr= fO.snp_ptr
inner join snp_f1l fl on ss.snp_ptr= fl.snp_ptr
inner join snp_f2 f2 on ss.snp _ptr= f2.snp_ptr

, [select unnestl(array['2014-01-01": ,
] '2014-01-02": .
' 2014-01-03" ; 1) as t) x
where

x.t between fO.t from

and f0.t to and x.t between f1l.t from

and f1.t to and x.t between f2.t from and f2.t to
order by t,stock id, product id
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Senzorova data - zpracovani

Co potrebujeme?

« diferencialni filter fizeny na zakladé analyzy
« buffer pro n poslednich hodnot

« analyticky procesor

« Ulozisté (DB)

senzory — diferencialni filtr <~ analyticky procesor

|

buffer (n hodnot/senzor) "

v
(&
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Dékuji za pozornost

Vratislav Benes
benes@optisolutions.cz
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