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O systemie

Elasticsearch 7.4.1

October 23, 2019

Historia
Version Original release date Latest version Release date | Maintenance Status!®)
0.4 2010-02-08 040 2010-02-08 No longer supported
0.5 2010-03-050101 0.51 2010-03-09 | No longer supported
06 2010-04-0901 0.6.0 2010-04-09 | No longer supported
07 2010-05-140121 071 2010-05-171"31 | No longer supported
08 2010-05-27114 0.8.0 2010-05-27 | No longer supported
0.9 2010-07-260141 0.9.0 2010-07-26 | No longer supported
0.10 2010-08-2701€ 0.10.0 2010-08-27 | No longer supported
5.4 2017-05-0461] 543 2017-06-271821 | still supported
5.5 2017-07-06083] 553 2017-07-061%41 | still supported
56 2017-09-114] 5.6.8 2018-02-201581 | still supported
6.0 2017-11-14[67] 6.0.1 2017-12-06[€1 | Still supported
6.1 2017-12-1269 613 2018-01-167" | still supported
6.2 2018-02-06071 622 2018-02-201"1 | Latest
Legend: Old wversion Older version, still supported Latest version Latest preview version
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O systemie

Baza danych (nierelacyjna), ktora do wysz: 'V irsmnin
wykorzystuje biblioteke Apache Lucene ' '

Lucene
Projekt Open Source

— Wysoce wydajna biblioteka napisana pierwotnie w czystej Javie do
petnotekstowego wyszukiwania i indeksowania tekstow (indexing and
search technology). Daje rowniez wsparcie dla zadan sprawdzania
pisowni, podswietlania odszukanych tekstéw, bardziej zaawansowanej
analityki, tokenizacji tekstow itp.

— Scalable, High-Performance Indexing
e over 150GB/hour on modern hardware
* small RAM requirements - only 1MB heap
* incremental indexing as fast as batch indexing
* index size roughly 20-30% the size of text indexed



O systemie

* Lucene

— Powerful, Accurate and Efficient Search Algorithms

ranked searching - best results returned first

many powerful query types: phrase queries, wildcard queries, proximity
queries, range queries and more

fielded searching (e.g. title, author, contents)

sorting by any field

multiple-index searching with merged results

allows simultaneous update and searching

flexible faceting, highlighting, joins and result grouping
fast, memory-efficient and typo-tolerant suggesters

pluggable ranking models, including the Vector Space Model and Okapi
BM25

configurable storage engine (codecs)
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Lucene

— Cross-Platform Solution

e available as Open Source software under the Apache License which lets
you use Lucene in both commercial and Open Source programs

* 100%-pure Java

* implementations in other programming languages available that are
index-compatible (Lucene has been ported to other programming
languages including Object Pascal, Perl, C#, C++, Python, Ruby and PHP)
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 Lucene, demo API

https://lucene.apache.org/core/8 2 0/demo/overview-summary.html#toverview description

PACKAGE CLASS USE TREE DEPRECATED HELP

PREV NEXT FRAMES NO FRAMES All ClLASSES

Lucene 8.2.0 demo API

The demo module offers simple example code to show the features of Lucene.

See: Description

Package Description
org.apache.lucene.demo Demo applications for indexing and searching.
org.apache.lucene.demo.facet Facets example code.

The demo module offers simple example code to show the features of Lucene.

Apache Lucene - Building and Installing the Basic Demo

s About this Document

+ About the Demo

+ Setting your CLASSPATH
s Indexing Files

About the code

Location of the source
IndexFiles

Searching Files
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* Projekty oparte o Lucene (na podstawie
https://en.wikipedia.org/wiki/Apache Lucene)

Apache Nutch — provides web crawling and HTML parsing
Apache Solr — an enterprise search server

Compass — the predecessor to Elasticsearch

CrateDB — open source, distributed SQL database built on Lucene
DocFetcher — a multiplatform desktop search application
Elasticsearch — an enterprise search server

Kinosearch — a search engine written in Perl and C

Swiftype — an enterprise search startup based on Lucene

Twitter is using Lucene for its real time search

* Warto tez zapoznac sie z sekcjg Company = Customers na stronie
WWW projektu

@EEStiC Products Learn Company Pricing

Autor opracowania: dr hab. inz. Artur Gramacki
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* Bardzo dobrze wpisuje sie w nurt BigData

potrzeba obstugi duzych ilo$ci danych
moze dziata¢ w architekturze rozproszonej skierowanej na ustugi (mikroserwisy)
REST-owe API

wspiera praktycznie wszystkie etapy analizy danych
* zbieranie danych z réznych zrédet
* wstepna obrébka danych
* wyszukiwanie / przeszukiwanie danych
* analizy

* Powstat rodzaj ekosystemu z kilkoma najwazniejszymi projektami oraz bardzo
wieloma rozszerzeniami, czesto tworzonych przez niezaleznych dostawcéw

Elasticsearch

Kibana

Logstash
Beats - -
v

X-Pack

logstash kibana elasticsearch beats — x-pack

Autor opracowania: dr hab. inz. Artur Gramacki
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Nie jest monolitem, ale zbiorem wspotpracujgcych
komponentow

Jest doskonatym przyktadem, jakie korzysci daje architektura
mikroserwisow

Komponenty moga by¢ wykorzystane osobno lub tgcznie, co
znakomicie zwieksza ilos¢ potencjalnych zastosowan

— dobrym przyktadem jest Logstash. Powstat z myslg o zbieraniu,
przetwarzaniu i dostarczaniu logéw do Elasticsearch

Near Realtime (NRT)

— w praktyce oznacza to, ze jest minimalne opdznienie pomiedzy
zaindeksowanie dokumentu a staniem sie dokumentu
przeszukiwalnym, jednak ten czas liczony jest maksymalnie w
sekundach



Elastic Stack

Elastic |
Stack |

User Interface |

Store, Index,
& Analyze |

Ingest
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Bazy relacyjne a Elasticsearch — porownanie

terminologii
Database Index
Table Type
Row Document
Column Field
Primary Key _id
Index Analyze
Schema Mapping
Physical Partition Shard
sQL Query DSL
(Domain-Specific Language)
SELECT * FROM table GET
UPDATE table SET PUT
INSERT INTO table PUT/POST

DELETE FROM table DELETE

Autor opracowania: dr hab. inz. Artur Gramacki
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Komponenty — Elasticsearch D

\ 4

Rozproszony system open-source do gromadzenia, przeszukiwania,
analizowania wielkich ilosci danych tekstowych

— "almost real-time"

Zbudowany w oparciu o wzorzec projektowy REST
(Representational State Transfer; zmiana stanu poprzez
reprezentacje) oraz format JSON

— dzieki temu aplikacje klienckie moga by¢ tworzone praktyczne w kazdej
technologii (JAVA, C#, Pyton, JavaScript, PHP, Perl, Ruby itd.)

— http://localhost:9200/
Jest centralnym elementem Elastic Stack

Jest bardzo wydajny

— przyktadowo wszystkie kody zgromadzone w GitHub s3 zaindeksowane w
Elasticsearch

Autor opracowania: dr hab. inz. Artur Gramacki
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http://localhost:9200/

Komponenty — Kibana

Modut open-source do analityki i wizualizacji danych
przechowywanych w Elasticsearch

Uruchamiany z poziomy przegladarki (http://localhost:5601)

— w zasadzie modut bezkonfiguracyjny

Bardzo rozbudowane mozliwosci graficznej prezentacji danych

— w tym popularne obecnie tzw. dynamiczne kokpity informacyjne (ang.
dynamic dashboards)

— dziatajg w trybie niemal rzeczywistym

Autor opracowania: dr hab. inz. Artur Gramacki
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http://localhost:5601/

Komponenty — Logstash w

Modut open-source umozliwiajgcy tgczenie wielu strumieni
danych wejsciowych, filtrowanie kazdego strumienia
| przekazywania ich do Elasticsearch

— stash — chomikowad, kryjowka, ukryte zapasy
— collection engine with real-time pipelining capabilities
Ma mozliwos¢ unifikacji danych z roznych zrodet

Dziatanie Logstash opiera sie na pliku konfiguracyjnym
zawierajacym opis tego co chcemy by Logstash robit

Analysis

||I| \ / Archiving
@ ‘ “
\ Menitoring
logstash \
/

Autor opracowania: dr hab. inz. Artur Gramacki
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Komponenty — Beats

Zbiér modutow wysytajgcych (ang. shippers) pobrane z
roznych zrodet dane do Elasticsearch

— pobrane dane moga by¢ wysytane albo bezposrednio do Elasticsearch
albo do modutu "normujgcego” Logstash

— przyktadowe moduty: Packetbeat, Filebeat, Metricbeat, Winlogbeat

I
|
! ! y
. |
Wire Data : | : : Visualize
| o ~ "

| PACKETBEAT 1| | | -
________ 4 | |
--------- Lo
| P
| . .
Log Flles | I elasticsearch kibana
: i
| I : .
| _FILEBEAT _ ! | &, Ship /
o |
— - wm T
! = Parse & Transform
1 11 |
I
Metrics | Ll
I 1 I
I METRICBEAT /l | :
________________ I
[ ' I
1 [ |
. | [ 1 — =
Windows P
Events | P!
| | |
I [ |
1 WINLOGBEAT 1

________

logstash
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X-Pack

* Rozszerzenia (komponenty) do Elasticsearch implementujace
dodatkowa funkcjonalnosc

— bezpieczenstwo, autoryzowany dostep
— monitorowanie, alerty, powiadomienia
— raportowanie

— grafika

— Machine Learning

* Do wersji 5.x byty oddzielne moduty, ktére trzeba byto
niezaleznie instalowac, konfigurowac. Czesto tez pojawiaty sie
konflikty spowodowane niedopasowaniem wersji. X-Pack
tgczy to wszystko w jeden pakiet



Dokumentacja, Getting Started

* https://www.elastic.co/guide/en/elasticsearch/reference/curr

ent/getting-started.html

* https://www.elastic.co/guide/en/kibana/current/getting-

started.html

* https://www.elastic.co/guide/en/logstash/current/getting-

started-with-logstash.html

+ Elasticsearch Reference: 7.4 (current) j
+ Elasticsearch introduction

- Getting started with Elasticsearch
Get Elasticsearch up and running
Index some documents
Start searching
Analyze results with aggregations

Where to go from here

+ Kibana Guide: 7.4 [current]j
Introduction
+ Set Up Kibana

- Getting Started
Add sample data
Explore Kibana using sample data

+ Build your own dashboard

Autor opracowania: dr hab. inz. Artur Gramacki

+ Logstash Reference: 7.4 {current]j
Logstash Introduction

- Getting Started with Logstash
Installing Logstash
Stashing Your First Event
Parsing Logs with Logstash

Stitching Together Multiple Input and Output
Plugins
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Dokumentacja, Getting Started

Getting Started Videos

Getting Started Videos

Starting Elasticsearch @
Introduction to Kibana &

Logstash Starter Guide @

Autor opracowania: dr hab. inz. Artur Gramacki
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Budowa Elasticsearch

e Node

— tg nazwg okreslamy pojedynczy serwer. Kazdy serwer posiada swojg
nazwe oraz port na ktorym dziata, standardowy port to 9200. To tutaj
nastepuje przetwarzanie oraz przeszukiwanie danych

* Cluster
— jest zbiorem jednego lub wiecej node-éw
* Index

— to kolekcja dokumentéw o zblizonej charakterystyce. Nazwa indeksu
jest kluczowym elementem, gdyz to na jej podstawie odwotujemy sie
do okreslonego indeksu i wyszukujemy dokumenty czy tez dodajemy /
usuwamy dokumenty. Odpowiednikiem indeksu w relacyjnej bazie
danych jest tabela

Zrédto: http://www.czterytygodnie.pl/wprowadzenie-do-elasticsearch

Autor opracowania: dr hab. inz. Artur Gramacki 19



Budowa Elasticsearch

* Document

— dokumenty sg rekordami, ktére dodajemy tak, jak bysmy dodawali
rekordy do tabeli w relacyjnej bazie danych. Przy czym dokumenty sg
zapisywane w formacie JSON (JavaScript Object Notation)

{
"menu": {
"id": "file",
"value": "File",
"popup": {
"menuitem": [
{"value": "New", "onclick": "CreateNewDoc()"},
{"value": "Open", "onclick": "OpenDoc()"},
{"value": "Close", "onclick": "CloseDoc()"}
]
}
}
}

Autor opracowania: dr hab. inz. Artur Gramacki



Budowa Elasticsearch

e Shards (pol. odtamek, okruch, kawatek)

— mechanizm pozwalajgcy dzieli¢ indeks na mniejsze czesci zwane shard-
ami

— kazdy shard stanowi samodzielny i niezalezny indeks, ktéry moze byc
utworzony na dowolnym serwerze (node-ie)

— poprawa wydajnosci, skalowanie horyzontalne, zrownoleglanie
dziatania

— mechanizm shard-ow jest catkowicie "przezroczysty" dla uzytkownika
* Repliki (Replicas)

— Mechanizm pozwalajacy na wykonywanie kopii (replik) poszczegélnych
shard-ow

— poprawa bezpieczenstwa ale tez i wydajnosci (repliki moga by¢
przeszukiwane rownolegle)



Budowa Elasticsearch

e Shards, Replicas, zatozenia, zasada dziatania

liczbe shard-6w oraz replik okresla sie w memencie definiowania
indeksow

po zdefiniowaniu indeksu mozna zmienia¢ dynamicznie ilos¢ replik
po zdefiniowaniu indeksu nie mozna juz zmieniac ilosci shard-ow

po zreplikowaniu, kazdy indeksu bedzie posiadat tzw. shard-y
podstawowe (primary shards), czyli te, ktére byty uzyte do wykonania
replik oraz shard-y zreplikowane (kopie shard-6w podstawowych)

domysinie kazdy indeks alokuje 5 shard-ow oraz powstaje 1 replika

* oznacza to, ze gdy posiadamy przynajmniej 2 wezty (nodes) w klastrze, to
nasz indeks bedzie posiadat 5 shard-ow podstawowych i 5 shard-ow
zreplikowanych (czyli 1 komopletna replika). Czyli w sumie bedzie 10
shard-ow na indeks

kazdy shard moze zwiera¢ maksymalnie 2.147.483.519
(= Integer.MAX_VALUE - 128) dokumentéow



Skalowanie horyzontalne - przyktady

NODE 1 - * MASTER

CLUSTER

® NIdSLEel LwWOIZy 1 serwer (roaue), guzie uLtwolr Zormno ey

SR [ IR PR PN (UG SR PR [ |

NODE 1 - * MASTER

L 4

CLUSTER
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Skalowanie horyzontalne - przyktady

» Klaster tworzg 2 serwery (nodes). Trzy podstawowe shardy sg

NODE 1 - ¥ MASTER NODE 2

* KiIaster tworzqg 5 serwery (noaes). ro jeanym snara-ie z (]WéCh
pierwszych serwerow zostato realokowanych do serwera 3,

L4 - 77

CLUSTER

NODE 1 - * MASTER NODE 2 NODE 3

Autor opracowania: dr hab. inz. Artur Gramacki 24



Skalowanie horyzontalne - przyktady

e 7TvinnAliraAaimAa mAavanmaAa T P AR S = L P e |
e NODE 1 - # MASTER NODE 2 NODE 3
&
= RO m RO R1 R2 m R1 R2
v

o C4riilstiira lZlactra nA awrarii inadnaocn carwiara

CLUSTER

NODE 2 - «# MASTER

o | [w | [p2)

NODE 3

Autor opracowania: dr hab. inz. Artur Gramacki
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Skalowanie horyzontalne - oprogramowanie

KOPF

2 nodes 22 shards

228,316 docs + 13 169.58MB 4 6142

filter indices by name 8 O closed (0) B * special (1)
filter nodes by name

1-20f2

logstash-2015.03.23 * logstash-2015.03.24
& &

shards: 5 * 2 | docs: 57,860 | size: 37.40MEB  shards: 5* 2 | docs: 170,415 | aize:
122.10MB

L 1z
Z
SR ooEBn apnEan

show only unhealthy indices

# Agamemnon
£ 192.168.1.36:0300

Autor opracowania: dr hab. inz. Artur Gramacki
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Skalowanie horyzontalne - oprogramowanie

Uwaga: oprogramowanie dla Elasticsearch bardzo szybko sie
zmienia. Przyktadowo KOPF (poprzedni slajd) nie jest juz
rozwijany i zastgpito go oprogramowanie o nazwie Cerebro

— https://github.com/Imenezes/cerebro

http:/Mlocalhost:3200

517.05KB

Autor opracowania: dr hab. inz. Artur Gramacki
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Cerebro

http://localhost:9000

Cerebro v 8.4

Node address

Autor opracowania: dr hab. inz. Artur Gramacki
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http://localhost:9000/

Instalacja

Wymaga Javy w wersji przynajmniej 8
ZIP, TAR, DEB, RPM, MSI, Doker

— MSI wymaga przynajmniej .NET 4.5 framework
./bin/elasticsearch

SES_HOME/config/elasticsearch.yml

— kazde ustawienie parametru konfiguracyjnego w pliku mozna dokonad
z linii polecen, np.
/bin/elasticsearch -d -Ecluster.name=my_cluster -Enode.name=node_1

Autor opracowania: dr hab. inz. Artur Gramacki
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Instalacja

Type

home

bin

conf

data

logs

plugins

repo

script

Description Default Location Setting

Elasticsearch home directory or $es_HoMe Directory created by
unpacking the archive

Binary scripts including elasticsearch to starta $ES_HOME/bin

node and elasticsearch-plugin to install plugins
Configuration files including elasticsearch.yml $ES_HOME/config ES_PATH_CONF

The location of the data files of each index / shard  $£s_HOME/data path.data
allocated on the node. Can hold multiple locations.

Log files location. $ES_HOME/logs path.logs

Plugin files location. Each plugin will be contained in  $£5_HOME/plugins
a subdirectory.

Shared file system repository locations. Can hold Not configured path.repo
multiple locations. A file system repository can be

placed in to any subdirectory of any directory

specified here.

Location of script files. $ES_HOME/scripts path.scripts

Autor opracowania: dr hab. inz. Artur Gramacki
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Instalacja

program cURL

— sieciowa biblioteka programistyczna. Umozliwia wysytanie zapytan HTTP,

w tym pobieranie z serwerdw stron i plikow, a takze wysytanie tresci
formularzy

cURL obstuguje protokoty DICT, FILE, FTP, FTPS, Gopher, HTTP, HTTPS,
IMAP, IMAPS, LDAP, LDAPS, POP3, POP3S, RTMP, RTSP, SCP, SFTP, SMTP,
SMTPS, Telnet oraz TFTP. Wspiera takze mechanizmy takie jak: certyfikaty
SSL, HTTP POST, HTTP PUT, upload FTP, wysytanie formularzy HTTP,
serwery proxy, HTTP cookie, Uwierzytelnianie (uzytkownik+hasto),
wznawiania transferu plikdw, tunelowanie proxy HTTP oraz wiele innych

cURL jest dostepny dla nastepujacych jezykdw programowania i bibliotek:
Ada95, Basic, C, C++, Ch, Cocoa, D, Dylan, Eiffel, Euphoria, Falcon, Ferite,
Gambas, GTK+, Haskell, Java, Lisp, Lua, Mono, .NET, Object Pascal, OCaml,
Pascal, Perl, PHP, Postgres, Python, R, Rexx, Ruby, RPG, Scheme, S-Lang,
Smalltalk, SP-Forth, SPL, Tcl, Visual Basic, Visual FoxPro, Q, wxWidgets,
XBLite.

Autor opracowania: dr hab. inz. Artur Gramacki
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https://pl.wikipedia.org/wiki/DICT
https://pl.wikipedia.org/w/index.php?title=FILE&action=edit&redlink=1
https://pl.wikipedia.org/wiki/File_Transfer_Protocol
https://pl.wikipedia.org/wiki/FTPS
https://pl.wikipedia.org/wiki/Gopher
https://pl.wikipedia.org/wiki/Hypertext_Transfer_Protocol
https://pl.wikipedia.org/wiki/HTTPS
https://pl.wikipedia.org/wiki/Internet_Message_Access_Protocol
https://pl.wikipedia.org/w/index.php?title=IMAPS&action=edit&redlink=1
https://pl.wikipedia.org/wiki/Lightweight_Directory_Access_Protocol
https://pl.wikipedia.org/wiki/Lightweight_Directory_Access_Protocol
https://pl.wikipedia.org/wiki/POP3
https://pl.wikipedia.org/w/index.php?title=POP3S&action=edit&redlink=1
https://pl.wikipedia.org/wiki/Real_Time_Messaging_Protocol
https://pl.wikipedia.org/wiki/Real_Time_Streaming_Protocol
https://pl.wikipedia.org/wiki/Secure_copy
https://pl.wikipedia.org/wiki/SSH_File_Transfer_Protocol
https://pl.wikipedia.org/wiki/Simple_Mail_Transfer_Protocol
https://pl.wikipedia.org/w/index.php?title=SMTPS&action=edit&redlink=1
https://pl.wikipedia.org/wiki/Telnet
https://pl.wikipedia.org/wiki/Trivial_File_Transfer_Protocol
https://pl.wikipedia.org/wiki/Transport_Layer_Security
https://pl.wikipedia.org/wiki/Upload
https://pl.wikipedia.org/wiki/Serwer_po%C5%9Brednicz%C4%85cy
https://pl.wikipedia.org/wiki/Serwer_po%C5%9Brednicz%C4%85cy
https://pl.wikipedia.org/wiki/HTTP_cookie
https://pl.wikipedia.org/wiki/HTTP_cookie
https://pl.wikipedia.org/wiki/Uwierzytelnianie
https://pl.wikipedia.org/wiki/Uwierzytelnianie
https://pl.wikipedia.org/wiki/Uwierzytelnianie
https://pl.wikipedia.org/wiki/Tunel_(informatyka)
https://pl.wikipedia.org/w/index.php?title=Ada95&action=edit&redlink=1
https://pl.wikipedia.org/wiki/BASIC
https://pl.wikipedia.org/wiki/C_(j%C4%99zyk_programowania)
https://pl.wikipedia.org/wiki/C++
https://pl.wikipedia.org/wiki/Ch_(j%C4%99zyk_programowania)
https://pl.wikipedia.org/wiki/Cocoa
https://pl.wikipedia.org/wiki/D_(j%C4%99zyk_programowania)
https://pl.wikipedia.org/w/index.php?title=Dylan_(j%C4%99zyk_programowania)&action=edit&redlink=1
https://pl.wikipedia.org/wiki/Eiffel_(j%C4%99zyk_programowania)
https://pl.wikipedia.org/wiki/Euphoria_(j%C4%99zyk_programowania)
https://pl.wikipedia.org/w/index.php?title=Falcon_(j%C4%99zyk_programowania)&action=edit&redlink=1
https://pl.wikipedia.org/w/index.php?title=Ferite&action=edit&redlink=1
https://pl.wikipedia.org/wiki/Gambas
https://pl.wikipedia.org/wiki/GTK+
https://pl.wikipedia.org/wiki/Haskell
https://pl.wikipedia.org/wiki/Java
https://pl.wikipedia.org/wiki/Lisp
https://pl.wikipedia.org/wiki/Lua
https://pl.wikipedia.org/wiki/Mono_(projekt)
https://pl.wikipedia.org/wiki/.NET_Framework
https://pl.wikipedia.org/wiki/Object_Pascal
https://pl.wikipedia.org/wiki/Object_Pascal
https://pl.wikipedia.org/wiki/Object_Pascal
https://pl.wikipedia.org/wiki/OCaml
https://pl.wikipedia.org/wiki/Pascal_(j%C4%99zyk_programowania)
https://pl.wikipedia.org/wiki/Perl
https://pl.wikipedia.org/wiki/PHP
https://pl.wikipedia.org/wiki/PostgreSQL
https://pl.wikipedia.org/wiki/Python
https://pl.wikipedia.org/wiki/R_(j%C4%99zyk_programowania)
https://pl.wikipedia.org/wiki/REXX
https://pl.wikipedia.org/wiki/Ruby_(j%C4%99zyk_programowania)
https://pl.wikipedia.org/wiki/RPG_(j%C4%99zyk_programowania)
https://pl.wikipedia.org/wiki/Scheme
https://pl.wikipedia.org/wiki/S-Lang
https://pl.wikipedia.org/wiki/S-Lang
https://pl.wikipedia.org/wiki/S-Lang
https://pl.wikipedia.org/wiki/Smalltalk
https://pl.wikipedia.org/w/index.php?title=SP-Forth&action=edit&redlink=1
https://pl.wikipedia.org/w/index.php?title=SP-Forth&action=edit&redlink=1
https://pl.wikipedia.org/w/index.php?title=SP-Forth&action=edit&redlink=1
https://pl.wikipedia.org/w/index.php?title=SPL_(j%C4%99zyk_programowania)&action=edit&redlink=1
https://pl.wikipedia.org/wiki/Tcl_(j%C4%99zyk_programowania)
https://pl.wikipedia.org/wiki/Visual_Basic
https://pl.wikipedia.org/wiki/Visual_FoxPro
https://pl.wikipedia.org/w/index.php?title=Q_(j%C4%99zyk_programowania)&action=edit&redlink=1
https://pl.wikipedia.org/wiki/WxWidgets
https://pl.wikipedia.org/w/index.php?title=XBLite&action=edit&redlink=1

Instalacja

Program cURL

— w Windows problemy z wykonywaniem kilkulinijkowych komend. To nie
zadziata

curl -XGET localhost:9200/library/book/_search?pretty=true -d {

"query" : {
"query_string" : { "query" : "title:crime" }

}

}

— trzeba "kombinowac", ale efekt jest taki sobie

curl =XGET localhost:9200/library/book/ search?pretty=true -d "{
\"query\" : {\"query_string\" : {\"query\" : \"title:crime\" } } }"

— Whiosek: cURL pod Windows trzeba zastgpié jakims innym programem /
nakfadka graficzng, np.

* https://github.com/wiztools/rest-client
* Fiddler
* Postman

Autor opracowania: dr hab. inz. Artur Gramacki

32


https://github.com/wiztools/rest-client
https://github.com/wiztools/rest-client
https://github.com/wiztools/rest-client

Instalacja

* Program WizTools.org REST Client

curl -XGET "http://localhost:9200/ count?pretty"
-H 'Content-Type: application/json' -d'
{
"query": {
"match_all": {}
}
y

) WizTools.org RESTClient 3.6.1
File Edit History Tools Help

HTTP Request

URL: |Illlp:ﬂlocalhost:gzﬂm_count?preliy

[ Method | Header | Cookie | Body | Auth | SSL [ Etc. | Test |

String body

L le LD

| applicationfjson; charset=UTF-8 |

ﬂ
Content-lype: ‘applicatiomj S0n ‘ b4 |
Charset:  |UTF-8 ||

[0 ] [_cance |
Console
1 |GET /_count?pretty 1- K
2= 0 2 "count™: 168689,
ERs "query”: { > 3 "_shards™: {
4 "match_all": {} # 4 "total": 66,
c- 1 5 "successful”: 66,
6~ } 6 "skipped": @,
7 "failed": @
8- }
0 & }

{
Ilquewll: {
"match_all": {}

¥

L

1]

HTTP Response
Status: HTTPM.1 200 OK

Headers Body |/Test Result

{
"count" : 168689,

" shards" : {
"total" : 66,
"successful" : 66,
"skipped" : 0,
“failed" : 0

)

[»

1]

WizTools.org RESTClient

Autor opracowania: dr hab. inz. Artur Gramacki

33




Konfiguracja
Ustawienia domysine sg bardzo dobre (przynajmniej na etapie

zapoznawania sie z programem)

Pliki konfiguracyjne
— elasticsearch.yml| — konfiguracja lasticsearch
— jvm.options — konfiguracja JVM

— log4j2.properties — konfiguracja logow

Autor opracowania: dr hab. inz. Artur Gramacki
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Pierwsze uruchomienie

[DOM] heap re [998.7mb], compresse
[DOM] node name , node ID [2
[DOM] i 7 .4

5

true, -Dioc.nett

rs-matrix-stats




2819-18-31T60:
2819-18-31T60:
2819-18-31T60:
B, yml]

2819-18-31T60:

39:49, 283 | [INFO
149,287 | [INFO
:57,428] [INFO

58,617 ] [ INFO

Pierwsze uruchomienie

.PluginsService ] [DOM] loaded.medule [x-pack-watcher]
.PluginsService ] [DOM§" no plugins loaded
.5.a.5.FileRolesStore] [DOM]~pemsed [8] roles~trom file [c:\Program Files\Elastic\elasticsearch-7.

.e.x.m.p.l.CpplLogMessageHandler] [DOM] [controller/2936] [Main.cc@ll®] controller (64 bit): Version 7.

88bdacc5e8) Copyright (c) 2019 Elasticsearch BV

2819-18-31T68:
2819-18-31T68:
2819-18-31T68:
2819-18-31T68
2819-18-31T68:
2819-18-31T68:

39:50,818] [DEBUG
49:00,622 ] [ INFO
49:82,575] [INFO

:49:82,580] [ INFO

49:83,445][INFO
49:83,510] [WARN

scovery.seed_hosts, discovery.

2819-18-31T68:
2819-18-31T68:

49:83,537 ] [INFO
49:83,558] [INFO

[o. .ActionModule [DOM] Using REST wrapper from plugin org.elasticsearch.xpack.security.Securi
.DiscoveryModule [DOM] _usins _discovery type [zen] and seed hosts providers [settings]

.MNode [B0M] initialized

.MNode [DOM] starting ...

.TransportService [DeM]_publish addréss {127.06.08.1:9308}, bound_addresses {127.8.8.1:93@8}, {[
.BootstrapChecks ] [DOM] the default discovery settings are unsuitable for production use; at 1
oviders, cluster.initial_master_nodes] must be configured

.Coordinator ] [DOM] cluster UUID [Te@QGspZxSre3_GUtb3tdGQ]

.ClusterBootstrapService] [DOM] no discovery configuration found, will perform best-effort clust

=]

o o o0
MM mMm Mo

[1°]
o .

p

et LA bt bt b bt b
e Y e e

]
m |
(R B B = = = R =T}

][o.e.c.

™M M

g after [3s5] unless existing master is discovered

2819-18-31T80:48:83,862][INFO ][o.e.c.s.MasterService

[DOM] elected-as-master ([1] nodes joined)[{DOM}{2ukw8TNCQ9-feXZhwSKtxQ}{cIh

(T25w}{127.8.8.1}{127.8.8.1:9380}{dilm}{ml.machine_memory=56441984888, xpack.installed=true, ml.max_open_jobs=28} elect leader, _BECOME_M
INISH_ELECTION_], term: 2, wversion: 18, reason: master node changed {previous [], current [{DOM}{2ukw8TNCQ9-feXZhwSKtxQ}{oJhAQl2VSsidgi
.8.13{127.0.0.1:9308}{dilm}{ml .machine_memory=6441984808, xpack.installed=true, ml.max_open_jobs=28}]}

2819-18-317688:

49:04,051] [INFO

][o.e.c.s.ClusterApplierService] [DOM] master node changed {previous [], current [{DOM}{2ukw8TNCQ9-feXZhu

SsidgiCyMdT2sw}{127.8.8.1}{127.8.8.1:9380}{dilm}{ml.machine_memory=6441984888, xpack.installed=true, ml.max_open_jobs=28}]}, term: 2, v
bson: Publication{term=2, version=18}

20919-10-31T68:

boa}
20919-10-31T68:
20919-10-31T68:
20919-18-31T@8
20919-18-31T@8

49:04,397 | [INFO

49:04,484 ] [INFO
49:84,548] [INFO

:49:84,553] [INFO
:49:84,580] [ INFO

[o.e.h.AbstractHttpServerTransport] [DOM] publish_address {127.8.8.1:9288} /bound_addresses {127.8.8.1:9
.Node ] [@0M] started

.LicenseService ] [DoM}-license [E85Cceca-7686-4b42-8fBe-988c5c57fbdR}—motde [Dasic ] —walid
.5.5.5ecurityStatusChangelistener] [DOM] Active license is now [BASIC]: Security is disabled
.GatewayService ] [DOM] recovered [@] indices into cluster_state



Pierwsze uruchomienie

@—) G @ |® localhost:9200

JSON  Nieprzetworzone dane  Nagtowki

Zapisz Kopiuj Zwin wszystkie Rozwin wszystkie /' Filtruj JSON
name:
cluster name: "elasticsearch™
cluster uuid: "TOQGspZxSre3 GUtb3tdGQ"

w version:

number: "7.4.1"
build flavor: "default”
build type: "zip"
build hash: "fcBeebbe2c25915d63d871d344e3d0bAa5eabeale™
build date: "2019-10-22T17:16:35.176724Z"
build snapshot: false
lucene_version: "g.2.0"
minimum wire compatibility version: "6.8.0"
minimum_index compatibility version: "6.0.0-betal”
tagline: "You Know, for Search”

Autor opracowania: dr hab. inz. Artur Gramacki
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Uruchomienie w Windows jako serwis

c:\elasticsearch-6.2.2\binrelasticsearch-service.bat

Usage: elasticsearch-service.bat install|remove|start|stop|manager [SERVICE_ID]

install Install Elasticsearch as a service

remove  Remove the installed Elasticsearch service (and stop the service if started)
start Start the Elasticsearch service (if installed)

stop Stop the Elasticsearch service (if started)

manager  Start a GUI for managing the installed service

c:\elasticsearch-6.2.2\bin*elasticsearch-service.bat install
Installing service : "elasticsearch-service-x64"
Using JAVA HOME (64-bit): "c:\jvm\jdk1l.8"

The service 'elasticsearch-service-x64"' has been installed.

Autor opracowania: dr hab. inz. Artur Gramacki
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Konfiguracja ustugi w Windows

* elasticsearch-service-mgr.exe

‘g. Elasticsearch 5.0.0-alphal (elasticsearch-service-x64) Properties *

Gereral logOn Logging Java  Startup  Shutdown

Service Mame: elasticsearch-service-xG4
Display name: | Flasticsearch 5.0.0-alphal (elasticsearch-service-x64 |
Description: | Elasticsearch 5.0.0-alpha 1 Windows Service - htu:I:HeI|

Path to executable:

c:\elasticsearch-5.0.0-alpha 1'bin\elasticsearch-service-x64. exe [R5/ jelz

Startup type: Marial o

Service Status:  Stopped

Start Stop Pause Restart

Cancel Apply

Autor opracowania: dr hab. inz. Artur Gramacki



Instalacja MSI

m» elasticsearch741
wpr

| ocations Service Configuration Plugins X-Pack

® Use default directories

Use a custom installation directory

CA\Program Files\Elastic\Elasticsearch\7.4.1

Data directory C\ProgramData'\Elastic\Elasticsearch\data

Configuration directory  C:\ProgramData\Elastic\Elasticsearch\config

Logs directory CA\ProgramData'\Elastic\Elasticsearch\logs

NEXT

Autor opracowania: dr hab. inz. Artur Gramacki
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Instalacja MSI

m» elasticsearch741

Locations Service Configuration Plugins X-Pack

Do not install as a service (start manually when needed)

® Install as a service

Account information
® Use Local System account
Use Network Service account

Existing user

General properties
v Start the service after this installation is complete

+ | Start the service when Windows starts (Automatic)

Autor opracowania: dr hab. inz. Artur Gramacki
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Instalacja MSI

m» elasticsearch741

Locations Service Configuration Plugins X-Pack

Identifiers
Cluster name  €lasticsearch

Node name DOM

Memory

Network

MNetwork host

Lock JVM memory

HTTP port 9200 + = Transport port
Discovery
This is the first master in a new cluster
Seed Hosts
2 GB/6 GB
+ —

9300 + —

NEXT

Autor opracowania: dr hab. inz. Artur Gramacki
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Instalacja MSI

m» elasticsearch741
wpy

Locations Service Configuration Plugins X-Pack

Ingest Attachment Processor
The ingest attachment plugin lets Elasticsearch extract file attachments in common formats (such as PPT, XLS, and
PDF) by using the Apache text and metadata extraction library Tika. You can use the ingest attachment plugin as a
replacement for the mapper attachment plugin.

v ICU Analysis
The ICU Analysis plugin integrates the Lucene ICU module into Elasticsearch, adding extended Unicode support
using the ICU libraries, including better analysis of Asian languages, Unicode normalization, Unicode-aware case
folding, collation support, and transliteration.
Japanese (kuromoji) Analysis
The Japanese (kuromoji) Analysis plugin integrates the Lucene kuromoji analysis module into Elasticsearch.
Phonetic Analysis
The Phonetic Analysis plugin provides token filters which convert tokens to their phonetic representation using

Soundex, Metaphone, and a variety of other algorithms.
Smart Chinese Analysis

The Smart Chinese Analysis plugin integrates the Lucene Smart Chinese analysis module into Elasticsearch.

Stempel Polish Analysis
The Stempel (Polish) Analysis plugin integrates the Lucene Stempel (Polish) analysis module into Elasticsearch.

ECZ Discovery
The EC2 discovery plugin uses the AWS API for unicast discovery.
Azure Discovery (Classic)

= 7> o PROXY BACK NEXT

Autor opracowania: dr hab. inz. Artur Gramacki
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Instalacja MSI

m» elasticsearch741
A 4

Locations Service Configuration Plugins X-Pack

License Which license is for me?

Basic License

Access to all free X-Pack Basic features without an expiry
date on the license.

Trial License

Access to all X-Pack features for 30 days, including
Machine Learning, Graph, Alerting, Security, and others.

Full overview of licences and subscriptions

E ? _ﬂ_‘, BACK INSTALL

Autor opracowania: dr hab. inz. Artur Gramacki
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Instalacja MSI

Installing...

Autor opracowania: dr hab. inz. Artur Gramacki
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REST (ang. Representational State Transfer)

* REST to system komunikacji pomiedzy aplikacjami wykorzystujacy protokot HTTP. To styl
architektury oprogramowania wywiedziony z doswiadczen przy pisaniu specyfikacji
protokotu HTTP dla systemow rozproszonych

* Uzywane sg rozne metody. Najczesciej sg to:

—  GET: wykorzystywana do pobierania (listowania) danych

— POST: wykorzystywana do utworzenia nowego zasobu

RESTful AP

PUT

— PUT: wykorzystywana do edycji zasobu (modyfikacja)
— DELETE: wykorzystywana do usuwania zasobow

— Inne mniegj istotne: OPTIONS, HEAD, PATCH

* REST nie jest ustandaryzowanym systemem np. na poziomie odpowiedzi, jakie
otrzymujemy od serwerow

* Konkurencyjny (ale starszy) standard to SOAP (ang. Simple Object Access Protocol)

— SOAP jest ustandaryzowany, co znaczy, ze to my musimy dostosowac sie do wytworzonych regut,
tworzac system komunikacji

; SOAP-ENV: Envelope h

— SOAP wykorzystuje XML do kodowania wywoftan i najczesciej
protokotu HTTP do ich przenoszenia, mozliwe jest jednak (SOAP‘ENV: Header j
wykorzystanie innych protokotow do transportu danych

SOAP-ENV: Body

Autor opracowania: dr hab. inz. Artur Gramacki



REST vs. RESTful

* APl serwisow webowych, ktore stosujg technike REST zwykto
sie nazywac RESTful (ang. RESTful services)

W serwisach RESTful dostep do zasobow odbywa sie za
posrednictwem identyfikatorow URI

— ang. Uniform Resource Identifier
pol. Ujednolicony Identyfikator Zasobow

http://www.jakis-serwer.pl:8080/katalogl/katalog2/plik?parametrl=wartosclé&parametr2=wartosc2#fragment_ dokumentu
\_/ \ /\__/\ / \ / \

I | | I I I
schemat host port Sciezka do pliku zapytanie fragment
(protokéi) (nazwa serwera)

e Bardzo prosty przyktad aplikacji w PHP zbudowanej wedtug
zatozen REST

— https://phppot.com/php/php-restful-web-service/

Autor opracowania: dr hab. inz. Artur Gramacki
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RESTful APl with JSON over HTTP

curl -X<VERB> '<PROTOCOL>://<HOST>/<PATH>?<QUERY_STRING>' -d '<BODY>'

curl -XGET 'http://localhost:9200/ count?pretty' -d '
{

"query": {

"match _all": {}

}
}
GET / count?pretty
1 > F

"query": {

"match_all": [}

¥

¥

Autor opracowania: dr hab. inz. Artur Gramacki



Konsola w Kibana vs cURL

Dev Tools
‘ kibana

Discover Console

= ®

Dashboard

Timelion

Dev Tools

S
g
ys
e

Management

Visualize GET

localhost:5601

K epoch timestamp cluster

1528666494 15:41:34

elasticsearch

CAWindows\System 3 emd.exe

cat/health?vipretty

Autor opracowania: dr hab. inz. Artur Gramacki
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JSON

JSON (JavaScript Object Notation)

Lekki format wymiany danych komputerowych
— tekstowy
— pliki powinny by¢ kodowane w UTF-8

Podzbidr jezyka JavaScript

Typ MIME dla formatu JSON to application/json

Jeden z nieformalnych sposobow przekazywania danych do
aplikacji opartych o AJAX

Oparty o dwie struktury
— zbior par nazwa/wartos¢

— uporzgdkowana lista wartosci



JSON

* Obiekt jest nieuporzgdkowanym zbiorem par nazwa/wartosc¢

object
@ ® ®
7\

S

Autor opracowania: dr hab. inz. Artur Gramacki
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JSON

* Tabela jest uporzagdkowanym zbiorem wartosci

array
0 | value | 0
7\

S

Autor opracowania: dr hab. inz. Artur Gramacki
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JSON

* Wartosc to tancuch znakowy

value
L

[ ctring |

]
1 string I 1

Inumber }

—_—

| object |

—_
[ orray |

|_array }

{ true )

—

{ false )

| S———

| ST
{ null )

Autor opracowania: dr hab. inz. Artur Gramacki
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JSON

* tancuch znakowy jest zbiorem zera lub wiekszej ilosci znakow
Unicode

string I

Any UNICODE character except
" or \ or control character

gquotation mark

reverse solidus

solidus

backspace

formfeed

newline

carriage return

horizontal tab

4 hexadecimal digits

54
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JSON

* Liczby zapisywane w formacie JSON sg bardzo podobne do
liczb w jezyku C lub Java, poza tym wyjatkiem, ze nie uzywa sie
formatow 6semkowych i szesnastkowych

number

TS
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JSON

Obiekt jest nieuporzgdkowanym zbiorem par nazwa/wartosc.
Tabela jest uporzagdkowanym zbiorem wartosci
Wartos¢ to tancuch znakowy

tancuch znakowy jest zbiorem zera lub wiekszej ilosci znakow
Unicode

Liczby zapisywane w formacie JSON s3 bardzo podobne do
liczb w jezyku C lub Java, poza tym wyjatkiem, ze nie uzywa sie
formatow osemkowych i szesnastkowych



JSON

— https://www.json.org/json-pl.html

array

value

]
-
)
Q
-t

string [

Any UNICODE character except
" or \ or control character

quotation mark

reverse solidus

solidus

backspace

formfeed

newline

carriage return

horizontal tab

4 hexadecimal digits

number

digit
1-9




JSON vs XML

Lzejszy, tatwiejszy do odczytu
| zapisu

Posiada typ tablicowy

Pliki sg bardziej "human readable

Nie ma wsparcia dla opisu
sposobu wyswietlania

Obstuguje skalarne typy danych

Dzieki tablicom i obiektom mozna
opisywac dane strukturalne

Oba formaty sa:

— otwarte
samodokumentujgce
hierarchiczne

Mhniej prosty niz JSON
Nie posiada typu tablicowego
Pliki sg mniej "human readable"

Posiada wsparcie dla opisu
sposobu wyswietlania (bo jest to
jezyk znacznikéw)

Nie ma zadnego wsparcia dla
opisu typdw danych (informacje o
typie przechowywane w XML
Schema)

niezalezne od jezyka programowania, ktéry z nich korzysta
tatwe do programowego parsowania
moga by¢ zrédtem danych w AJAX (korzystajgc z obiektu XMLHttpRequest)



JSON vs XML

JSON Example

{"employees™:[
{ "firstName":"John™, "lastName":"Doe" },
{ "firstName":"Anna™, "lastName":"Smith™ },

{ "firstName":"Peter"”, "lastName":"Jones" }

1r

XML Example

<employees>
<employee>
<firstName>John</firstName> <lastName>Doe</lastName>
</employee>
<employee>
<firstNamerAnna<,/firstName> <lastName>Smith</lastName?>
</employee>
<employee>
<firstNamerPeter</firstName> <lastName>Jones</lastName>
</employee>
</employees>

Autor opracowania: dr hab. inz. Artur Gramacki
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Eksplorowanie klastra

e (Catosc obstugi realizowana jest za pomocg REST API

e Podstawowe zadania

— kontrola statusu klastra, weztow, stanu indeksow, wyswietlanie
roznych statystyk

— administrowanie klastrem, weztami, danymi w indeksach oraz réznymi
rodzajami metadanych

— operacje CRUD (Create, Read, Update, and Delete) oraz rézne opcje
przeszukiwania indeksow

— wykonywanie réznych bardziej zaawansowanych operacji
przeszukiwania (stronicowanie, sortowanie, filtrowanie, agregowanie,
generowanie skryptow i wiele innych)

Autor opracowania: dr hab. inz. Artur Gramacki
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Eksplorowanie klastra

e ,Kolorowe” stany klastra

— Green - everything is good (cluster is fully functional)

— Yellow - all data is available but some replicas are not yet allocated
(cluster is fully functional)

— Red - some data is not available for whatever reason (cluster is
partially functional)

Dev Tools
Console
GET .-_cst_-’"}‘:alt}‘?’-.s epoch timestamp _cluster status node.total
~ 1520606494 15:41:34 |elasticsearch green 1
. , Dev Tools
Lista weztow
Console
bET [/ _cat/nodes?v ip heap.percent ram.percent cpu
ye 127.8.08.1 21 65 2
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Eksplorowanie klastra

e Lista weztow

Dev Tools
Console
1 GET / cat/nodes?v ip heap.percent ram.percent cpu load
127.06.0.1 37 57 ©

2

W P
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Przyktadowe dane

* Podstawy

— zatadowac przyktadowe dane. Na stronie WWW projektu mamy pliki:
shakespeare.json, accounts.zip, logs.jsonl.gz

“line_id": INT, "account_number": INT,
"play name": "String", "balance™: INT,
"speech_number": INT, "firstname": "String”,
"line_ number": "“String", "lastname”: "String”,
"speaker™: "String", "age": INT,
"text_entry": "String", "gender”: "M or F",
"address™: "String",
"employer": "String",
"email™: "String",
"city": "String",
"state": "String"

"memory™: INT,

"geo.coordinates”: "geo_point
"@timestamp”: "date"

Autor opracowania: dr hab. inz. Artur Gramacki


https://download.elastic.co/demos/kibana/gettingstarted/shakespeare_6.0.json
https://download.elastic.co/demos/kibana/gettingstarted/accounts.zip
https://download.elastic.co/demos/kibana/gettingstarted/logs.jsonl.gz

Przyktadowe dane

* Podstawy, plik shakespeare.json

ister - [t\_zajecial_Elasticsearch'\datasets\shakespeare_6.0.json]

Plik  Edytuj Opcje Kodowanie Pomoc
{"index":{"_index":"shakespeare",”_ id":111374}}
{"type”:"1line","line_id":111375,"play_name'":"A Winters
{"index":{"_index" :"shakespeare","”_ id":111375}}
{"type":"1line" ,"line_id":111376,"play_name':"A Winters
{"index":{"_index":"shakespeare",” id":111376}}
{"type":"1line" ,"line_id":111377,"play_name':"A Winters
{"index":{"_index":"shakespeare",”_ id":111377}}
{"type":"1line" ,"line_id":111378,"play_name':"A Winters
{"index":{"_index":"shakespeare",”_ id":111378}}
{"type”:"1line" ,"1line_id":111379,"play_name":"A Winters
{"index”:{"_index":"shakespeare",” id":111379}}
{"type”:"1line”,"1line_id:111388,play_name”:"A Winters
{"index”:{"_index":"shakespeare",”_id":111388}}
{"type”:"1line”,"1line_id:111381,"play_name”:"A Winters
{"index":{"_index":"shakespeare","”_id":111381}}
{"type”:"1line","line_id":111382,"play_name":"A Winters
{"index":{"_index":"shakespeare",”_ id":111382}}
{"type”:"1line" ,"line_id":111383,"play_name'":"A Winters
{"index":{"_index":"shakespeare",”_ id":111383}}
{"type":"1line","line_id":111384,"play_name'":"A Winters
{"index":{"_index":"shakespeare",”_ id":111384}}
{"type":"1line" ,"line_id":111385,"play_name'":"A Winters
{"index":{"_index":"shakespeare",” id":111385}}
{"type":"1line" ,"line_id":111386,"play_name':"A Winters
{"index":{"_index":"shakespeare",”_ id":111386}}
{"type":"1line" ,"line_id":111387,"play_name':"A Winters
{"index":{"_index":"shakespeare","” id":111387}}
{"type”:"1line”,"line_id:111388,"play_name”:"A Winters
{"index”:{"_index":"shakespeare",” id":111388}}
{"type”:"1line”,"1line_id:111389,"play_name”:"A Winters
{"index”:{"_index":"shakespeare",”_id":111389}}
{"type”:"1ine","1line_id":111398,"play_name":"A Winters
{"index":{"_index":"shakespeare","”_id":111398}}
{"type”:"1line" ,"line_id":111391,"play_name'":"A Winters
{"index":{"_index":"shakespeare",”_ id":111391}}
{"type”:"line","line_id":111392,"play_name'":"A Winters
{"index":{"_index":"shakespeare",”_ id":111392}}
{"type”:"1line" ,"line_id":111393,"play_name'":"A Winters
{"index":{"_index":"shakespeare",” id":111393}}
{"type”:"1line" ,"line_id":111394,"play_name'":"A Winters
{"index":{"_index":"shakespeare",” id":111394}}
{"type":"1line" ,"line_id":111395,"play_name':"A Winters
{"index":{"_index":"shakespeare",”_ id":111395}}
{"type”:"1line" ,"line_id'":111396,"play_name":"A Winters

Tale","speech_number™:38,"line_number"
Tale","speech_number™:38,"line_number"
Tale","speech_number™:38,"line_number"
Tale","speech_number™:38,"line_number"
Tale","speech_number:38,"line_number"
Tale","speech_number”:38,"line_number"
Tale","speech_number”:38,"line_number"
Tale","speech_number™:38,"line_pumber"
Tale","speech_number™:38,"line_number"
Tale","speech_number™:38,"line_number"
Tale","speech_number™:38,"line_number"
Tale","speech_number™:38,"line_number"
Tale","speech_number™:38,"line_number"
Tale","speech_number”:38,"line_number"
Tale","speech_number”:38,"line_number"
Tale","speech_number®:38,"line_number"
Tale","speech_number™:38,"line_number"
Tale","speech_number™:38,"line_number"
Tale","speech_number™:38,"line_number"
Tale","speech_number™:38,"line_number"

Tale","speech_number:38,"1line_number"

t"5.3.163","speaker”
53,164, "speaker”
"5 .3.165" ,"speaker"
U5 .3.166" ,"speaker”
U5 .3.167" ,"speaker”
U5 .3.168" ,"speaker”
U5 .3.1697 ,"speaker™
MEL3.AFEY, U"speaker”
B3 L1711 Uspeaker”
U5 L3.172"  "speaker”
53,173, "speaker”
53,174, "speaker”
U5 .3.175" ,"speaker"
U5 .3.176Y ,"speaker™
53177, "speaker™
ME.3.178Y, "speaker”
B3 .179"  "speaker”
"5 .3.188","speaker”
53,181, "speaker”
t"5.3.182" ,"speaker”

="5.3.183","speaker"”

SULEONTES™ ,"text_entry™
c"LEONTES" ,"text_entry™
t"LEONTES" ,"text_entry™
t"LEONTES" ,"text_entry™
t"LEONTES" ,"text_entry™
ULEONTES™ ,"text_entry™
ULEONTES™ ,"text_entry™
:ULEONTES™ ,"text_entry™
SULEONTES™ ,"text_entry™
SULEONTES™ ,"text_entry™
c"LEONTES" ,"text_entry™
t"LEONTES" ,"text_entry™
t"LEONTES" ,"text_entry™
t"LEONTES™ ,"text_entry™
ULEONTES™ ,"text_entry™
"LEONTES™ ,"text_entry™
SULEONTES™ ,"text_entry™
SULEONTES™ ,"text_entry™
c"LEONTES" ,"text_entry™
c"LEONTES" ,"text_entry™

“LEONTES" ,"text_entry”

100 %
"0, peace, Par
:*Thou shouldsi
"As I by thine
"And made bett
="But how, is 1
:™As I thought,
A prayer upor
"For him, I p:
:"An honourable
:"And take her
:"Is richly nol
"By us, a pait
t"What? look uj
"That eer I m
My 111 suspic
:"And son unto
:"Is troth-plic
:“Lead us from
:"Each one dem:
"Performd in 1

We were disse

Tale","speech_number™:38,"1line_number':"","speaker” :"LEONTES","text_entry" :"Exeunt"}

Autor opracowania: dr hab. inz. Artur Gramacki
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https://download.elastic.co/demos/kibana/gettingstarted/shakespeare_6.0.json

Przyktadowe dane

* Podstawy, plik shakespeare.json
— utworzenie mapowania (ang. mappings) poszczegdlnych pot
— mapowanie pozwala zdefiniowac logiczng strukture danych
{ PUT /shakespeare
"index": { {
" index":"shakespeare", "mappings": {
" id":3 "doc": {
} "properties": {

H "speaker": {"type": "keyword"},
“type":"line", “play name": {"type": "keyword"},
“line id":4, “line id": {"type": "integer"},
“play name":"Henry IV", "speech number": {"type": "integer"}
“speech number":1, }

“line number":"1.1.1", }
"speaker":"KING HENRY IV", }
"text entry":"So shaken as we are, so wan with care,” }

"line_id": INT,
"play_name": "String",
"speech_number": INT,

"line number": "String",

"speaker": "String",

"text _entry": "String",

Autor opracowania: dr hab. inz. Artur Gramacki
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https://download.elastic.co/demos/kibana/gettingstarted/shakespeare_6.0.json

Przyktadowe dane

* Podstawy, shakespeare.json

— zatadowanie danych do Elasticsearch

"Content-Type: application/x-ndjson” -XPOST
» log_shakse

24.1M

:\Program Files\Elastich\curl-7.46.0-win6d\bin>curl -XGET "lo«
1 _l‘-l i " W il '.I |"| Ir'l i '.I r'-.-:-lr'u |"| NniEa

2

"localhost:

Dev Tools Histy
Console
GET ~ health status index uuid pri rep docs.count docs.deleted store.size pri.store.size
yellow open shakespeare 34BG6PBOTSIuxcPxpZSKWtd) 5 1 111396 B 21.3mb 21.3mb
vellow open  bank IFDCxNOzSxWPEiIiMDARoFug 5 1 10868 8 475.1kb 475.1kb
yellow open my index RFAOPhuIRvmzUIr¥clsoguw 5 1 1 B 4.5kb 4.5kb



https://download.elastic.co/demos/kibana/gettingstarted/shakespeare_6.0.json

Przyktadowe dane

* Podstawy, plik logs.jsonl

{"index":{"_index":";gg§&@§Q—2015.05.13","_type":"log"}H

{"Erimesktamp™: "2015-05-18T0%:03:25.8772","ip":"185.124.,182.126", "extension": "gif", "response™: "404", "gen": {"coordinates™: {"lat™::
36.05828083},"grg™ :"PH" , "degt": "MM" "grodest™: "PH:MM"} , "@tags": ["success","info"],"utc time":"2015-05-18T09:03:25.877I", "reforer®:
"g&&g:fﬁtwitter.cDmferrorf@&%&&g&—shepherd","agent":"M021llaf5.0 (X11; Linux x86_€4; py:6.0al) Gecko/20110421 Firefox,/6.0al","glientin”:
"185.124.182.126", "bytes":{Ié,"host":"motion—media. org","request™: "fgggggg!ggm*g& T.gif","url":

"hrtps://motion-media. 3 mfama&fm 7. gg,,;" "@message":"185,124.182.126 - - [2015-05-18T09:03:25,877Z] \"GET
/canhaz/gemini-7.gif HITP/1. l\" 404 804 \" A\ \"MDlelaIS 0 (X11; Linux x86_ €4; zy:6.0al) Gecko/20110421 Firefox/6.0al\"","spaces":"this is a
thing with lots of spaces WWWWoooooa", "Ess" i "<scriptr>console.log (\"ggg\") </script>", "headings": ["<h3>f-i-j-nl-ng</h5=",

"htrR://fagehonk. com/success/ lodewiik-van-den-berg”] , "links": ["danicl-tani@facehook. com™, "hiLR: S/ nvEimes . com/security/ kathrvn-sullivan”
"wwi . nykimes.com™] , "relatedContent™: [{"Rrl": "httR://ywWw . laweskly . com/news/ghs-crew-rat-fink-2368032" , "gg:type™: "article™, "gg:title™: "CBS Crew Rat
Fink","gg:description”:"Near a couple of auto body shops (and a sharp new Space Invader mosaic that we&#039;11 post soon) near Temple and
Westmorsldand is a CBS wall with a nice Rat ...","Q@:uMil":"hikR://www.lawsskly. com/news/ghs-crew-rat-fink-2368032","article:published time":
"2008-01-14T08:05:26-08:00","articleimodified time":"2014-10-28T14:59:52-07:00", "article:gection™: "News","article:tag”: "Mark Mausx","gg:image":
"hRER:S/IMAGESL. Jaweskly. com/imager/ chg-crew-rat-fink/u/original/243029%/img 2049.jpg", "pg:image :height":"360", "gg:image :width": 480", "gg:site name™:
"LA Weekly™,"twitter:title™:"CBS Crew Rat Fink"™,"twitter:description™:"Near a couple of auto body shops (and a sharp new Space Invader mosaic that
Wwes#039;:11 post socon) near Temple and Westmersland is a CBS wall with a nice Rat ...","twitter:card™:"summary","twitter:image™:
"BrtR:S/IMAGESL. Jaweskly. com/imagses/ ghg-crew-rat-fink/u/original/2430299%/img 2049.jpg", "twitter:site":"Elawsskly"}, {"wEl":
"hikR: /W . laweskly . com/news/push-and-rerna-in-koreakown-2363043", "gg-type™: "article™, "gg:title™:"Push and Rgina in Eorsakown","gg:description™:
"Yeah, I originally had this posted this morning as Push &amp; Aver - Sorry. It looked like a Eggtna piece, but I saw the Aver in there and thought
that must ...","gg:Rrl":"RELR:/ /Wy - laweskly . com/news/push-and-retna-in-koreatown-2368043" ,"article:published time":"2008-01-259T07:28:32-08:00",
"article:modified time":"2014-10-28T14:59:54-07:00","article:section™:"News" 6 "article:tag":"Shelley Leopold"”,"pg:image”:
"hitp://IMAGES1. laweskly.com/imager/push-and-retna-in-koreakown/u/original/2430376/img_3671.Jpg", "qg:image:height™:"360", "qgg:image :width™: "480",
"ggisite_name™:"LA Weekly","twitter:title":"Push and Retna in Korsatown","twitter:description":"Yeah, I originally had this posted this morning as
Push &amp; Ayer - Sorry. It looked like a Regna piece, but I saw the Ayer in there and thought that must ...","twitter:card":"summary”,6 "twitter:image"
"hRkR://IMAGESL. Jaweskly. com/ imager/push-and-getna-in-korsakown/u/original /2430376/img 3671.jpg", "twitter:site™: "Blawsskly" . {"uzl":
"netR:S S lawesekly . com/news/ agvim-susts-podh-on-ganta-monica-2368012", "pyitvpe ™ "article™, "pg:title™ : "Agvlm, Rusts, PDB on Santa Monica",
"ogidescription":"Not a new piece, but a well-hidden gem a little south of Santa Monica Blvd. in an alley off of Heliotrope or Edgemont. I&#039:ye
been sitting on this for a w...","Qg:REl": "RikR: /M- Lansskly . com/news/gsvin-IusksRik-on-ganka-meRiga-2368012", "article:published time™:
"2008-04-22T15:11:15-07:00","article:modified time":"2014-10-28T14:59:48-07:00","article:section™:"News","article:itag":"Culture and Lifestyle"”,
"ogrimage™: "RELR:///imagesl. laweskly. con/ imager/ agvln-sueks-pdb-on-ganta-monica/u/original /2430137/img_5027.jpg", "pg:image:height™:"360",
"ggiimage:widch":"480" "ggisite name":"LA Weekly", "twitter:ticle":"Asvim, Euers, PDB on Santa Monica","twitter:description”:"Not a new piece, but a
well-hidden gem a little south of Santa Monica Blwd. in an alley off of Heliotrope or Edgemont. I[&#039:yg been sitting on this for a w..."
"twitter:card":"summary","twitter:image":"hitp://imagesl.lawsskly. com/inagser/asvin-rusts-pdb-on-zanta-monica/uw/original /2430137 /img 5027.3pg"
"twitter:site™:"@laweskly"}, {"url" : "hLLR: /S /ywy . laweekly. com/news/laurence-tribe-tangles-with-ghg-and-la-city-hall-2396867" , "gg:type":"article”,
"og:title":"Laurence Tribe Tangles with CB5 and L.A. City Hall","gpg:description™:"The United States Court of Appeals for the Ninth Circuitarsguo:s
Courtroom 3 - a miniature auditorium with comfortable, smoked salmon-colored seats - Wa...","og:url™:
"hEER:S /e - laweskly . com/news/ laurence-tribe-tangles-with-ghg-and-la-city-hall-2396867" ,"article:published time™:"2008-06-04T14:16:10-07:00",
"article:modified time":"2014-11-26T14:43:59-08:00","arcicle:section™: "News","gg:site_name":"LL Weekly™, "twitter:title™:"Laurence Tribe Tangles with
CB5 and L.A. City Hall","twitter:description":"The United States Court of Appeals for the Ninth Circuitérsgug:;s Courtroom 3 - a miniature auditorium
with comfortakle, smoked salmon-colored seats — Wa...","twitter:card™:"summary"”,"twitter:site":"@lawsskly"}]l, "machine™: {"g3":"win gp","ram":3221
},"Eversion":"1"}

Autor opracowania: dr hab. inz. Artur Gramacki
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Przyktadowe dane

Podstawy, plik logs.jsonl, po zastosowaniu formatera

— Np. https://jsonformatter.curiousconcept.com/

Formatted JSON Data

1B
"index"-{ 3
" _index"-"logstash-2015.65.18",
" _type":"log"
}

Mie
"@timestamp":”2@15—85—18T89:83:25.8??2",
"ip"-"185.124 182 _.126",

"extension":"gif",
"response” - "404"
"geo":{ &
"coordinates":{ &
"lat"-36_ 518375,
"lon" - -86.05828083
}.
"src":"PH",
"dest":"MM",
"srcdest" - "PH-MM"
I.
"@tags":[ &
"success",

"info"

Autor opracowania: dr hab. inz.

{

"index":{
" _index":"logatash-2015.05.18",
" otype":log”

"@Limeskamp": "2015-05-18T09:03:25.8772",
"ip":"185.124.182.12¢6",
"extension":"gif",
"responsse™:"404",
"gea™:{

"ocoordinates":{

"lat":36.518375,
"lon":-86.05828083

by

"srg":"PH",

"srcdest”: "PH:MM"
1
"@rags": [

"zuccess",

"info"
1.
"utc time":"2015-05-18T09:03:25.8772Z",
"refergr”:"nttp://twitter.com/error/william-shepherd”,
"agent™:"Mozilla/5.0 (X11; Linux xB86_64; ry:6.0al) Gecko/2011042
"clientip®:"185.124.182.126",
"bytes":804,
"host":"motion-media.theacademyolperformingarteandscience.oxg”,
"request™:"/ganhaz/gemini-7.gif",
"prlv:"hetps: S motion-media.theacademyofperformingartsandscience
[2015-05-18T09:03:25.8772Z] \"GET

with lots of spaces

"@message™:"185.124.182.126 - -
"spaces":"this is a thing
"gss":i"<scriptrconsole.log(\"x3s\") </script>",
"headings"™: [

"sn3rf-i-j-pl-ng</hS>",

Artur Gramacki
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Przyktadowe dane

Podstawy, plik logs.jsonl

PUT /logstash-2015.05.18

{
"mappings": {
"log": {
"properties": {
"geo": {
"properties": {
"coordinates": {
“type": "geo point"
}
}
}
}
}
}
}

"memory™: INT,

"geo.coordinates": "geo_point
"@timestamp”: "date"

Autor opracowania: dr hab. inz. Artur Gramacki
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Przyktadowe dane

{"index":{" index": "logstash—2015 .05.18" ;" _type":"log"}}

("@timestamp" :"2015-05-18T09:03:25.8772", "ip":"185.124.182.126", "extension":"gif", "response": "404",
"geo" :{"coordinates":{ "lat" :36.518375, "lon".-

86.05828083}, "src":"PH", "dest":"MM", "srcdest":"PH:MM"}, "@tags": ["success","info"], "utc_time":"2015-05-

18T09:03:25.8772", "referer":"http://twitter.com/error/william-shepherd", "agent":"Mozilla/5.0 (X11; Linux x86 64; rv:6.0al) Gecko/20110421
Firefox/6.0al","clientip":"185.124.182.126", "bytes":804, "host":"motion-media.theacademyofperformingartsandscience.org","request":"/canhaz/gemini-

7.gif","url":"https://motion-media.theacademyofperformingartsandscience.org/canhaz/gemini-7.gif", "@message":"185.124.182.126 - - [2015-05-
18T09:03:25.8772] \"GET /canhaz/gemini-7.gif HTTP/1.1\" 404 804 \"-\" \"Mozilla/5.0 (X11; Linux x86 64; rv:6.0al) Gecko/20110421
Firefox/6.0al\"", "spaces":"this is a thing with lots of spaces

WWWWO00000", "xss":"<script>console.log (\"xss\")</script>", "headings": ["<h3>f-i-j-nl-ng</h5>","http://facebook.com/success/lodewijk-van-den-
berg"],"links":["daniel-tani@facebook.com", "http://nytimes.com/security/kathryn-

sullivan", "www.nytimes.com"],"relatedContent": [{"url":"http://www.laweekly.com/news/cbs-crew-rat-fink-2368032","og:type":"article","og:title":"CBS
Crew Rat Fink","og:description":"Near a couple of auto body shops (and a sharp new Space Invader mosaic that we&#039;11 post soon) near Temple and
Westmoreland is a CBS wall with a nice Rat ...","og:url":"http://www.laweekly.com/news/cbs-crew-rat-fink-2368032","article:published time":"2008-01-
14T08:05:26-08:00", "article:modified time":"2014-10-28T14:59:52-07:00","article:section":"News", "article:tag":"Mark

Mauer", "og:image" :"http://IMAGES1. laweekly.com/imager/cbs-crew-rat-

fink/u/original/2430299/img 2049.jpg","og:image:height":"360", "og:image:width":"480","og:site name":"LA Weekly","twitter:title":"CBS Crew Rat
Fink","twitter:description":"Near a couple of auto body shops (and a sharp new Space Invader mosaic that we&#039;11 post soon) near Temple and
Westmoreland is a CBS wall with a nice Rat ...","twitter:card":"summary","twitter:image":"http://IMAGES].laweekly.com/imager/cbs-crew-rat-
fink/u/original/2430299/img 2049.jpg", "twitter:site":"Claweekly"}, {"url":"http://www.laweekly.com/news/push-and-retna-in-koreatown-
2368043","og:type":"article","og:title":"Push and Retna in Koreatown","og:description":"Yeah, I originally had this posted this morning as Push
&amp; Ayer - Sorry. It looked like a Retna piece, but I saw the Ayer in there and thought that must
...","og:url":"http://www.laweekly.com/news/push-and-retna-in-koreatown-2368043","article:published time":"2008-01-29T07:28:32-
08:00","article:modified time":"2014-10-28T14:59:54-07:00","article:section":"News","article:tag":"Shelley

Leopold","og:image":"http://IMAGES]. laweekly.com/imager/push-and-retna-in-
koreatown/u/original/2430376/img 3671.jpg", "og:image:height":"360","og:image:width":"480", "og:site name":"LA Weekly", "twitter:title":"Push and Retna
in Koreatown","twitter:description":"Yeah, I originally had this posted this morning as Push &amp; Ayer - Sorry. It looked like a Retna piece, but I
saw the Ayer in there and thought that must ...","twitter:card":"summary","twitter:image":"http://IMAGES].laweekly.com/imager/push-and-retna-in-
koreatown/u/original/2430376/img 3671.jpg", "twitter:site":"@laweekly"}, {"url":"http://www.laweekly.com/news/asylm-ruets-pdb-on-santa-monica-
2368012","og:type":"article","og:title":"Asylm, Ruets, PDB on Santa Monica","og:description":"Not a new piece, but a well-hidden gem a little south
of Santa Monica Blvd. in an alley off of Heliotrope or Edgemont. I&#039;ve been sitting on this for a
w...","og:url":"http://www.laweekly.com/news/asylm-ruets-pdb-on-santa-monica-2368012", "article:published time":"2008-04-22T15:11:15-
07:00","article:modified time":"2014-10-28T14:59:48-07:00","article:section":"News","article:tag":"Culture and
Lifestyle","og:image":"http://imagesl.laweekly.com/imager/asylm-ruets-pdb-on-santa-
monica/u/original/2430137/img 5027.3pg", "og:image:height":"360","og:image:width":"480", "og:site name":"LA Weekly", "twitter:title":"Asylm, Ruets, PDB
on Santa Monica","twitter:description":"Not a new piece, but a well-hidden gem a little south of Santa Monica Blvd. in an alley off of Heliotrope or
Edgemont. I&#039;ve been sitting on this for a w...","twitter:card":"summary","twitter:image":"http://imagesl.laweekly.com/imager/asylm-ruets-pdb-
on-santa-monica/u/original/2430137/img 5027.jpg", "twitter:site":"@laweekly"}, {"url":"http://www.laweekly.com/news/laurence-tribe-tangles-with-cbs-
and-la-city-hall-2396867","og:type":"article","og:title":"Laurence Tribe Tangles with CBS and L.A. City Hall","og:description":"The United States
Court of Appeals for the Ninth Circuité&rsquo;s Courtroom 3 - a miniature auditorium with comfortable, smoked salmon-colored seats -
wa...","og:url":"http://www.laweekly.com/news/laurence-tribe-tangles-with-cbs-and-la-city-hall-2396867","article:published time":"2008-06-
04T14:16:10-07:00", "article:modified time":"2014-11-26T14:43:59-08:00","article:section":"News","og:site name":"LA Weekly","twitter:title":"Laurence
Tribe Tangles with CBS and L.A. City Hall","twitter:description":"The United States Court of Appeals for the Ninth Circuit&rsquo;s Courtroom 3 - a
miniature auditorium with comfortable, smoked salmon-colored seats - 70

wa...","twitter:card":"summary","twitter:site":"@lawegbkﬂfkhbﬁmﬁgﬁkﬂﬁafHkﬁﬁbfﬂ4?'Apﬂjfeﬁ%Fﬁ§8@p225472},“@version“:"l“}



Przyktadowe dane

* Podstawy, plik logs.jsonl

— zatadowanie danych do Elasticsearch

e pri.store
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Przyktadowe dane

Podstawy, plik accounts.zip

B Lister - [t\_zajecia\,_Elasticsearch\datasets\accounts.json]

Plik Edytuj Opcje Kodowanie Pomoc 2%
I{"index":{"_id":"1"}}
{"account_number':1,"balance™:39225,"firstname” :""Amber"" ,’lastname™ :""Duke’”,"age’ =32 ,'gender" : "M ,"address™ :""888 Holmes Lane™,"employ
{rindex™s{"_id":"6"}}
{"account_number':6,"balance”:5686,"Firstname’” :""Hattie" ,”lastname™ :""Bond’","age =36, 'gender" : "M, "address™ :""671 Bristol Street”,”emp
{rindexs{"_id" 133y
{"account_number*:13,"balance”:32838,"Ffirstname’ :"’'Hanette’ ,"lastname™ :"Bates" ,age” :28 ,"gender' ="F","address" :"'789 Madison Street”,
{rindex s {"_id" 18"}
{"account_number':18,"balance” 4180, firstname” :""'Dale" ,"lastname" :"Adams", " age" =33 ,"gender" : "M, "address™ :""467 Hutchinson Court™,"e
{rindexs{"_id":"20"})
{"account_number':28,"balance” 16418, "Ffirstname" :"Elinor" ,"lastname :"Ratliff","age” 236 ,"gender" : """ ,"address" :""282 Kings Place","e
{rindex™ s {"_id":"25"3)
{"account_number':25,"balance” -40540,"Ffirstpame" :"'Uirginia","lastname" :"Ayala™, " age" =39, "gender" :"F","address™ :""171 Putnam Avenue™,
{rindexs{"_id":"32"3)
{"account_number':32,"balance” 48086, "Firstname" :"'Dillard","lastname™ :"Mcpherson' ,"age" :34,"gender" :"'F" ,"address" :"702 Quentin Stre
{rindexts{"_id" 37"y
{"account_number':37,"balance”:18612,"Ffirstname" :"'Hcgee","lastname” :""Hooney" ,"age' : 39 ,"gender" :""H" ,"address" :"826 Fillmore Place","
rindex™ s {"_idv Nty

{"account_number':44 " balance” 34487 ,"Firstname" :"'Aurelia’ ,"lastname™ :"Harding"," age' =37 ,""gender" :"H" ,"address" =""'582 Baycliff Terra
rindex™s{"_id" ey
{"account_number':49,"balance":29104,"Ffirstname" :"'Fulton”,"lastname :""Holt" ,"age' :23,"gender" :""F","address' :"'451 Humboldt Street","
£rindex™ s {"_id" "By
{"account_number":51,"balance" : 14897 ,"firstname" :"Burton,"lastname’ :"Heyers" ,"age" :31,"gender'" :"'F","address" :"' 334 River Street”,"e
£rindex™ s {"_id": 56"y
{"account_number":56,"balance" : 14992 ,"firstname" :"Josie”,"lastname' :""Nelson™,"age" :32,"gender" "M ,"address" :"857 Tabor Court”,"emp
£rindex™s{" id" 63"y
{"account_number":63,"balance" :6877,"firstname" :"Hughes","lastname' :"0Owens" ,"age" :30,"gender" :"'F'","address' :"518 Sedgwick Street","
£rindex™ s {"_id":"68" Yy
{"account_number":68,"balance” 44214, "firstpame' :*'Hall" ,"lastname” :""Key" ,"age" : 25, "gender'" :"F" ,"address" :"'927 Bay Parkway”,"employe
rindex™ s {"_id"In7enyy
{"account_number*:78,"balance”:38172,"firstname" :"'Deidre” ,"lastname” :"Thompson®, " age' :33,""gender" :"F","address” :""68% School Lane","
£rindex™ s {"_id" 75"y
{"account_number*:75,"balance” :40500,"firstpame' :*'Sandoval”,"lastname" :"Kramer" ,"age' :22,""gender" :"F","address” :""166 Irvington Plac
£rindex™ s {"_id" U823y
{"account_number':82,"balance” 41412, "firstpame' :"'Concetta™,"lastname" :"Barnes™ ,"age' :39,""gender" :"F" ,"address" :*"19% Bayview Place"
{"index™ = {"_id":"87"}}

{"account_number" :87,"balance”:1133,"firstname” :"Hewitt","lastname” :"Kidd" ,""age' :22,""gender" :"H" ,"address" :""446 Halleck Street™,"em
{"index™ = {"_id" 94"}
{"account_number":94,"balance” 41060, "firstpame"” :"Brittany","lastname" :"Cabrera
{index™ = {"_id":"99"}}
{"account_number*:99,"balance” :47159,"firstpame' :"'Ratliff"","lastname” :"Heath" " age" :39,"gender'" :"F","address" :"'886 Rockwell Place",
{"index™ = {"_id":="1827} )
{"account_number':182,"balance” :29712,"firstname" :""Dena”,"lastname” :"01so0n" ,"age* :27,"gender" :""F","address' :"'759 Hewkirk Avenue®,"e
{"index™:{" _id":="107"}}

< >

,"'age’ :38,"gender" :"F"","address " 182 Kathleen Cour

A
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https://download.elastic.co/demos/kibana/gettingstarted/accounts.zip

Przyktadowe dane

* Podstawy, plik accounts.zip

— zatadowanie danych do Elasticsearch

"index":{ "account_number": INT,
1} id m,n 1 1} " "
_ . balance™: INT,

} "firstname": "String",

"lastname”: "String",

"age": INT,

-

"account number": 1,
"balance": 39225,

"gender": "M or F",

"firstname": "Amber", "address”™: "String”,
"lastname": "Duke", "employer": "String",
"age": 32, "email™: "String",
"gender": "M", "city": "String",

"address": "880 Holmes Lane", "state": "String"
"employer": "Pyrami",

"email": "amberduke@pyrami.com",
"city": "Brogan",

"state": "IL"

c:\Program Files\Elastich\curl-7.46.8-win64\bins>curl -XGET "localho
health status in i pri rep doc
2 2 I-':'n'_'jE:_'l..l' g 5 1

yellow open  lo 3 2015.85.28 rY )
yellow open  bank EiMDARoFug
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https://download.elastic.co/demos/kibana/gettingstarted/accounts.zip

Kibana, Discover

Discover

N

@

# ~ | account_number < 100 AND balance > 47500

3 + Add filter

bank
Selected fields

| s—
t={] # account_n...

t address

# age
é; g
" # balance
€y
t city
@
t email

g t employer

E... t firsthame
GJ t gender
t lastname
i
]
t state
- Available
cn  fields
A
t _id
= t _index

balance

48,0886

48,656

48,735

49,671

48,868

account_number

32

78

85

97

address

782 Quen
tin Stre
et

834 Ambe
r Street

212 Irvi
ng Avenu
e

512 Cumb
erland W
alk

699 Visi
tation P
lace

city

Vequ
ita

Dunb
ar

Kipp

Fred
eric
ktow

Waku
11a

5 hits

age

34

23

20

48

35

email

dillardm
cpherson
@guailco
m.com

elvirapa
tterson@
assistl
X.com

wilcoxse
1lers@co
nfrenzy.
com

karentru
jillo@ts
unamia.c
om

janburns
@glasste
p.com

employer

Quailcom

Assistix

Confrenz

y

Tsunamia

Glasstep

Lucene C Refresh
KQL C Refresh
firstname gender lasthame  state
Dillard F Mcpherso IN
n
Elvira F Patterso TN
n
Wilcox M Sellers MT
Karen F Trujillo MO
Jan M Burns AZ
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Kibana, Visualize

§ o m H E e B B B ® © M

=2 (G

4

i

Ill

B visuaize create

Save Share Inspect Refresh

# ~ | Search

{83 + Add filter

Data Optiohs

Metrics

> Slice size Count

Buckets

~ Split slices

Aggregation
Range

Field
balance
0 = - 998
= - EEEE
3000 = -+ 6999
7000 = - 14999
15000 =] > 30999
3000 = - 50000

@ Addrange

@ X

Range help

hvy

<

T

T T
b b h

b

KQL

@© ~ Today

»,

Show dates

®01t0999
@1000 to 2999

@ 3000 to 6999

@ 7000 to 14999
@ 15000 to 30999
@ 31000 to 50000
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Jeden klaster, dwa node-y

Node 1, plik elasticsearch.yml

— cluster.name: AG-cluster

- [elasticsearch-6_2_2-Node 1]

— node.name: node-AG-1
 [elasticsearch-6.2_2-Node 2]

— http.port: 9201

Node 2, plik elasticsearch.yml
— cluster.name: AG-cluster

— node.name: node-AG-2

— http.port: 9202

Autor opracowania: dr hab. inz. Artur Gramacki
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Jeden klaster, dwa node-y

e Stan po zatadowaniu danych z pliku accounts.json

e i Ovenview = nodes ; hsec http:/flocalhost:9201 =

AG-cluster ? nodes 10 shards 966.54KB

_ e

+* node-AG-1
B 1270041
- |

heap disk
17 node-AG-2
2 127001
o

heap disk
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Jeden klaster, dwa node-y

e Stan po zatadowaniu danych z pliku shakespeare_6.0.json

e s OVETVIEW odes & res 7 mare bsec http:/flocalhost:9201 &~

AG-cluster ? nodes 112,393 docs 45.24MB

393 | size: 22 11MB

Autor opracowania: dr hab. inz. Artur Gramacki 8



Jeden klaster, dwa node-y

e Stan po zatadowaniu danych z pliku logs.jsonl

@ aka overview = nodes [# rest # more - o lbsec = http:/flocalhost:9201 *

AG-cluster 2 nodes D indices 50 shards 126,398 docs 181.92MB

. |::||:|:§:E|:| . _:E:pEu::ial 1--11 EIfE
(0) (0)

bank ogstash-2015.05.18

shards: § = 2| docs: 1,000 | size: 483.16KB ocs: 4,831 | size: 23.14MB

* node-AG-1
8 1270041
- |

heap dizk

¥ node-AG-2
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Jeden klaster, dwa node-y

* Wytgczono jeden z weztéw. Shard-y "zmigrowaty" do wezta
aktywnego

AG-cluster odes 55 shards 126,398 docs 92 73MB

A ¥ | logstash-2015.05.19 * | logstash-2015.05.20
1 Z size: 483.38K shan oos: 4,831 | size: shards: 5 * 2| docs: 4,824 | size: 23.26MB shards: & = 2| docs: 4,780 | size: 24.01MB

A 30 unassigned shards

show only affected indices
* node-AG-2

i
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Jeden klaster, dwa node-y

 Tak tadowano trzy przyktadowe pliki

c:\Program Files\Elastich\curl-7.46.8-win64\bin>curl -H "Content-Type: application/x-ndjson” -XPOST "localhost:9261/bank/
account/ bulk?pretty” --data-binary @accounts.json » account.log
% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total  Spent Left Speed
1ae 586k 186 347k 188 239k 580918 46591 ©:868:86 ©6:808:86 --:--:1-- 27527

c:\Program Files\Elastic\curl-7.46.8-win64\bin>curl -H "Content-Type: application/x-ndjson"” -XPOST "localhost:9282/shake
speare/doc/ bulk?pretty"” --data-binary @shakespeare 6.8.json > shakespeare.log
% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total  Spent Left Speed
1@ 62.6M 186 3I8.5M 186 24.1M 1245k 786k 6:88:31 6:88:31 --:--:-- 3783k

c:\Program Files\Elastic\curl-7.46.8-win64\bin>curl -H "Content-Type: application/x-ndjson” -XPOST "localhost:9281/ bulk
fpretty” --data-binary @logs.jsonl » logs.log
% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total  Spent Left Speed
1@ S6.8M 186 5258k 186 58.38M 111k 1111k 6:688:46 6:88:46 --1--:-- 8

c:\Program Files\Elastich\curl-7.46.8-wing4\bin>

e Stan indeksow

c:\Program Files‘\Elastichcurl-7.46.8-wing4\bin>curl -X GET "localhost:9282/ cat/indices?v"

health status index uuid rep docs.count docs.deleted store.size pri.store.size
green open logstash-2615.685.26 Ei7jGmzTSouhfKY11WFNZQ 1 4758 8 47 .1mb 23.7mb
green open logstash-2615.65.19 uIMAoeWOTGSEZ1ISNON 0w 4624 44 . 3mb 21.8mb
green open logstash-2615.65.18 83MOZbNLSzZGN] jxGdNAWKQ 4631 45.2mb 23.1mb
green open shakespeare AgkXLULlnQRSpBfNTO5s87Q 111393 44 . 2mb 22.1mb
green open bank yXN1fRsPTGgl8CMpjwgcEg 16866 966.5kb 483 .1kb

=]
=
=

wnwn oL

a8
a8
a8
a8




Logstash

Konfiguracja i uruchomienie

— rozpakowac¢ w dowolnym miejscu na dysku pliki z archiwum Logstash
(zip, tar.gz, rpm, deb)

— przygotowac plik konfiguracyjny logstash.conf

— uruchomic¢ bin/logstash -f logstash.conf
* gdy tylko chcemy sprawdzi¢ poprawnos¢ dziatania:
bin/logstash -f first-pipeline.conf --config.test_and_exit

» gdy chcemy, aby zmiany w pliku konfiguracyjnym byto od razu
uwzgledniane (nie trzeba robic restartu Logstash):
bin/logstash -f logstash.conf --config.reload.automatic

* wiele innych opcji uruchamiania, patrz dokumentacja (bin/logstash —h)

Autor opracowania: dr hab. inz. Artur Gramacki
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Logstash

Prosty test dziatania
— wymagane: INPUTS, OUTPUTS
— opcjonalne: FILTERS

— bin/logstash -e "input { stdin { } } output { stdout { } }"
* przetgcznik -e pozwala podac konfiguracje wprost z linii polecen

 dla bardziej ztozonych konfiguracji duzo lepiej pracowac nie z opcjg -e
a z plikiem konfiguracyjnym

N, K. K. B
Data Source Logstash Pipeline Elasticsearch

Autor opracowania: dr hab. inz. Artur Gramacki
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Logstash

* Prosty test dziatania

— uwaga, dtuzszy czas nic sie nie dzieje, odczekac cierpliwie, nic sie nie
zawiesito (oby ©)

Ll:Lrl ll_l_,_:-__wh -e "input { din { } } output { stdout {} ]
[y i i WL 1S TOW COnt
module {:module name
g |

nitializing module {:module name=:>"netflow", :dir
¢ {:setting=>"path.queue
r {:setting=>"path.dead

"pipelines.yml" file because
:/Program Files/

»

Pipeline started succesfully {:pipeline id=»>"main"

Pipelines running {:count=p1, :pipelines=>["main"]




W wersji 7.4.1 pojawi sie top tak:
[2619-11-81T22:51:36,428][INFO ][logstash.agent

Hello World!

C:/Program Files/Elastic/logstash-7.4.1/vendor/bund
constant ::Fixnum is deprecated

"host™ =»> "DOM",
"@timestamp” => 2019-11-@1T21:53:06.866Z,
" ion™ =» "1",
message” => "Hello World!\r"

UWAGA, gdy btad

Error: Could not find or load main class Files\Elastic\logstash-7.4.1\logstash-
core\lib\jars\animal-sniffer-annotations-1.14.jar;c:\Program...

nalezy w pliku logstash.bat usungc apostrofy o tutaj:

%JAVA% %JAVA_OPTS% -cp "%CLASSPATH%" org.logstash.Logstash %*



Logstash

e Pobieranie danych z konsoli (INPUT) i wrzucanie ich do
Elasticsearch (OUTPUT)

— plik z konfiguracjg ma taka postac

input {
stdin { }
}
# na razie nie definiujemy filtra
filter {
}
output {
elasticsearch {
hosts => [ "localhost:9200" ]
}
}

— uruchomienie:
bin\logstash -f pipeline-1.conf --config.reload.automatic

Autor opracowania: dr hab. inz. Artur Gramacki



c:\Program Files\Elastic\logstash-6.2.2:bin\logstash -f pipeline-1.conf --config.reload.automatic

Sending Logstash's logs to c:/Program FilesiElastic/iogstasiror it/ Togs wilch s oW Ccont tguredvia logdj2.properties
[2618-83-13T13:15:47,458][INFO ][logstash.modules.scaffold] Initializing module {:module name=»>"fb_apache"”, :directory=>
"c:/Program Files/Elastic/logstash-6.2.2/modules/fb _apache/configuration”}

[2618-83-13T13:15:47,492][INFO ][logstash.modules.scaffold] Initializing module {:module name=»>"netflow", :directory=»>"c
:/Program Files/Elastic/logstash-6.2.2/modules/netflow/configuration™}

[2618-83-13T13:15:47,912][WARN ][logstash.config.source.multilocal] Ignoring the 'pipelines.yml’ file because modules on
command line options are specified

[2818-83-13T13:15:49,883][INFO ][logstash.runner ] Starting Logstash {"logstash.version"=»"6.2.2"}
[2618-83-13T13:15:58,286][INFO ][logstash.agent ] Successfully started Logstash API endpoint {:port=>9688}
[2618-83-13T13:15:54,898][INFO ][logstash.pipeline ] Starting pipeline {:pipeline id=»"main", "pipeline.workers"=
»4, "pipeline.batch.size"=»125, "pipeline.batch.delay"=»58}

[2618-83-13T13:15:54,924][INFO ][logstash.outputs.elasticsearch] Elasticsearch pool URLs updated {:changes=>{:removed=>[
], :added=>[http://localhost:9286/]}}

[2818-83-13T13:15:54,941|[INFO ][logstash.outputs.elasticsearch] Running health check to see if an Elasticsearch connect
ion is working {:healthcheck_url=>http://localhost:9288/, :path=>"/"}

[2018-83-13T13:15:55,284][WARN ][logstash.outputs.elasticsearch] Restored connection to ES instance {:url=>"http://local
host:9288,/"}

[2618-83-13T13:15:55,378][INFO ][logstash.outputs.elasticsearch] ES Output version determined {:es version=»>nil}
[2818-83-13T13:15:55,384][WARN ][logstash.outputs.elasticsearch] Detected a 6.% and above cluster: the "type” event fiel
d won't be used to determine the document type {:es version=»6}

[2618-83-13T13:15:55,412][INFO ][logstash.outputs.elasticsearch] Using mapping template from {:path=»>nil}
[2818-83-13T13:15:55,447|[INFO ][logstash.outputs.elasticsearch] Attempting to install template {:manage_template=»{"te
plate"=>"logstash-*", "version"=>68881, "settings"=»{"index.refresh_interval"=»>"5s5"}, "mappings"=»>{" default "=»>{"dynami
c_templates"=»[{"message field"=>{"path_match"=»>"message", "match_mapping type"=>"string", "mapping"=»>{"type"=>"text", "
norms"=>false}}}, {"string fields"=>{"match"=>"*", "match_mapping type"=>"string”, "mapping”=>{"type"=>"text", "norms"=>
false, "fields"=»{"keyword"=»>{"type"=>"keyword", "ignore above"=»>256}}1}1}], "properties”=»{"@timestamp"=>{"type"=>"date"
1, "@version”=>{"type"=»"keyword"}, "gecip"=>{"dynamic"=>true, "properties"=»>{"ip"=»{"type"=>"ip"}, "location"=»{"type"=
»"geo point"}, "latitude"=>{"type"=»"half float"}, "longitude"=>{"type"=»"half float"}}}}}}}}
[2618-83-13T13:15:55,521][INFO ][logstash.outputs.elasticsearch] MNew Elasticsearch output {:class=>"LogStash::0utputs::E
lasticSearch”, :hosts=»["//localhost:92086"]}

[2618-83-13T13:15:55,728][INFO ][logstash.pipeline ] Pipeline started succesfully {:pipeline id=»"main", :thread=
»"#<Thread:8x21abasct run>"1

The stdin plugin is now waiting for input:

[2618-83-13T13:15:55,871][INFO ][logstash.agent ] Pipelines running {:count=>1, |:pipelines=>["main"]}

POdajemy jakis tekst i naciskamy Enter

Druga linijka tekstu i ponownie Enter




Logstash

e Pobieranie danych z konsoli (INPUT) i wrzucanie ich do
Elasticsearch (OUTPUT)

Dev Tools

Console

GET

E_:a:fiwdiCESFu

>~

health status index
yellow open bank
yellow open my index
yellow open  logstash-2615.85.26
yellow open  shakespeare

B e opern —itrars
yellow open  logstash-20818.83.13
yellow open logstash-2615.85.19
yellow open logstash-2615.85.18

uuid

IFDCxNOZSXWPEiIMDAROFuUg
RFAOPhuIRvmzUIrYclsoquw
r¥Yz-xvAvTxC-X0AdBiIWZEg
34B6PBOTSTuxcPxpZ5SWtdQ
CEV-t-25RagRQE6866P-JhA
1nienvsoQdik0AXjKSrFEw
FWSrWPmuRdqISR_VAT4860Q
JNGSCcZkTTPafzMQQocgEBA

pri rep docs.count

5

W= winwnun

1

[ A v Il R SRy

1a6ea

1
19666
111396

150

2

15496
18524
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Logstash

Pobieranie danych z pliku (INPUT) i wrzucanie ich do
Elasticsearch (OUTPUT)

input {
file {
type => "TutoriallL0Gs"
path => "c:/Program Files/Elastic/data/logstash-tutorial-dataset"
start position => "beginning"
}
}
# na razie nie definiujemy filtra
filter {
}
output {
elasticsearch {
hosts => [ "localhost:9200" ]
}
# dodatkowo wczytywane dane kierujemy tez do konsoli
stdout {
codec => rubydebug
}
}

Autor opracowania: dr hab. inz. Artur Gramacki
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Logstash

health
yellow
yellow
yellow
yellow
green

yellow
yellow
yellow

status index

open
open
open
open
open

bank

my index
logstash-2815.85.28
shakespeare

.kibana

uuid

IFDCxNOzSHWPELIMDAROFug
RFAOPhuIRvmzUIrYclsoqu
Yz -xvAvTxC-X0AdBiWIES
34BEPBOTSIuxcPxpZ5ktd]
CEV-t-25RagRQ&866P-JhA

opep—-I>logstach 2015 82 10 EWCrlbmuRdqISR VATA86Q

ope

logstash-2618.63.13

ITqriERvTabipyd-jszchuw

opefr—itorstasir=28tS oSt~ IMeST ik TTP=zMQQS cqgEBA

pri rep docs.count docs.deleted :

=

mwmwm e mnoumnmn

1

[ v L gy

1a60

1
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146

16

L I v T o R O v T %

@version”

rialLOGs",
c:/Program Files/Elastic/ds

tur Gramac
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c:/Program Files/E

] Pipeline started succesfully

I count=21,

yellow open

logstash-2818.683.13 FmcKCt-rQzmE@jLee5chi0

=

161

:pipelines=

{:pipeline_id=»>"main"

>["main™]

»

:thr
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Logstash

e Ostatnio dodany rekord widac¢ w Kibanie

1 hit Mew Save Open Share
Gramacki Uses lucene query syntax n
Add a filter +

logstash-2018% - _source

Selected Fields E message: Artuf Gramacki Pveraion: 1 @timeatamp: March 13th 2018, 13:38:06.691 hoat: DOM type: Tutoriall0Gs path

7 _source : c:/Program Priesrefestit/data/logstash-tutorial-dataset _id: BlpeH2IB3vImeVgPJ8EL _type: doc _index: logstash-20

Available Fields o 18.03.13 _score: 2.773

@ (@timestamp

i Table JS0N View single document J
t @wversion
t _id @ @timestamp @ Q [ % March 13th 2018, 13:38:06.691
t _index t @version e D=1
t _id BlpeH2IE3vImeVqPIBEL
# _score aad P d
t _index @ logstash-2018.03.13
t _type
# _score m 2.773
t host
t _twype @ qm doc
t message t host @ Q [0 % DoM
t path t message @ g [@M * Artur Gramacki
? type t path @ Q [@* c:/Program F'i1e5{‘E1ast'ic,’dataf]ugstash—tutor“ia'I -dataset
7 type M % 4] TutoriallOGs
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Logstash

Pobieranie danych z pliku (INPUT) i wrzucanie ich do
Elasticsearch (OUTPUT). Dodatkowo dane zostang poddane
parsowaniu (FILTER)

— uzyjemy filtru GROK (plugin do Logstash, instalowany domyslinie, nie
trzeba nic samemu robic)

— GROK poszukuje w odczytywanych danych okreslonych sekwencji
i stara sie je zinterpretowac i podzieli¢ na logiczne fragmenty. W pliku
konfiguracyjnym dodajemy wpis jak nizej. Plugin bedzie interpretowat
wpisy zgodnie ze standardem plikow Apache.

filter {
grok {
match => { "message" => "%{COMBINEDAPACHELOG}"}
}
}

83.149.9.216 - - [04/Jan/2015:05:13:42 +0000] "GET /presentations/logstash-monitorama-2013/images/kibana-
search.png HTTP/1.1" 200 203023 "http://semicomplete.com/presentations/logstash-monitorama-2013/"
"Mozilla/5.0 (Macintosh; Intel Mac OS X 10_9_1) AppleWebKit/537.36 (KHTML, like Gecko)

Chrome/32.0.1700.77 Safari/537.36"
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Logstash

* Logi Apache

Information Field Name
IP Address clientip
User 1D ident

User Authentication auth
timestamp timestamp
HTTP Verb verb
Request body request
HTTP Version httpversion
HTTP Status Code response
Bytes served bytes
Referrer URL referrer
User agent agent
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Etimestamp @ @ [ #& March 13th 2018, 13:34:43.098

Eversion
_id
_index
_score
_type
host

message

path

type

@ q =
aaqd
aaqd
m
aeqm
@ q =
@ ad=*

aq=*
m =*

1

uVpbHZIE3vImeVgPDsBW

logstash-2018.03.13

1

doc

DOM

87.169.99.232 - - [04/Jan/2015:05:23:41 +0000] "GET /presentations/puppet-at-lo
ggly,/puppet-at-Toggly. pdf. html HTTP/1.1™ 200 24747 "https://www.google.de/" "Mo

= W N, U T T 7

Pt LI N - e Y o I Y el W - S S W AP K n 1} s —

Logstash

zilla/5. f—=

cka) Chryg
c:/Progri

A Tutori

9]
t

t

@timestamp
@wversion
_id
_index
_score
_type

agent

auth

bytes
clientip
host
httpversion
ident

message

path
referrer
request
response
timestamp
type

verb

e *
aam*

Qem
aaem

m
e m
e m

QO
Qe
aaem
aam
e m
Qe
aaem

e m
QO
Qe
aaem
aaem

m

March 13th 2018, 16:53:15.638
1

C04QIGIBQretUBI310dd
logstash-2018.03.13

2.686

doc

"Mozi17a/5.0 (Macintosh; Intel Mac 05 X 10_9_1) AppleWebKit/537.36 (KHTML, Tike Gecko) Chrome/32.0.1700.
107 safari/537.36"

24747
87.169.99.232
DOM

1.1

87.169.99.232 - - [04/Jan/2015:05:23:41 +0000] "GET /presentations/puppet-at-Toggly/puppet-at-loggly.pdf
.html HTTP/1.1" 200 24747 "https://wew.google.de/" "Mozi111a/5.0 (Macintosh; Intel Mac 05 X 10_9 1) Apple
wWebKit/537.36 (KHTML, 1ike Gecko) Chrome/32.0.1700.107 Safari/537.36"

c:/Program Files/Elastic/data/logstash-tutorial-dataset
"https://www.google.de/"
/presentations/puppet-at-loggly,/puppet-at-Toggly.pdf. html
200

04/Jan/2015:05:23:41 +0000

A TutoriallLOGs
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Logstash

Pobieranie danych z pliku (INPUT) i wrzucanie ich do
Elasticsearch (OUTPUT). Dodatkowo dane zostang poddane
parsowaniu (FILTER)

— uzyjemy dodatkowo filtru GEOIP (plugin do Logstash, instalowany
domyslnie, nie trzeba nic samemu robic)

— GEOIP bedzie odczytywat numer IP i na jego podstawie bedzie starat
sie powigzac go z lokalizacjg geograficzng. W zapisanych w
Elasticsearch logach zostang dodane stosowne wpisy.

filter {
grok {
match => { "message" => "%{COMBINEDAPACHELOG}"}
}
geoip {
source => "clientip”
}

}

Autor opracowania: dr hab. inz. Artur Gramacki
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Logstash

t message @ 8 [ % 87.169.99.232 - - [04/Jan/2015:05:23:41 +0000] "GET /presentations/pu
ppet-at-logoly/puppet-at-logaly. pdf.htm]l HTTP/1.1" 200 24747 "https:/
JSwww. google.de/" "Mozillass.0 (Macintosh; Intel Mac 05 X 10_9_1) Appl
eWebkK1t/537.36 (KHTML, Tli1ke Gecko) Chrome/32.0.1700.107 Safari1/537.36

m

t clientip @ @ [ % 87.169.99.232

t geoip.city_name @ Q [ % Berlin

t geoip.continent_code & & [ % EU

t geoip.country_code2 @ & [0 % DE

t geoip.country_code3 @ & [ % DE

geoip. country_name @ e [0 ¥ Germany

O geoip.ip Q 6 [ % 87.169.99.232

# geoip.latitude @ Q[0 % 52.521

@ geoip.location m#* 1
"lat": 52.5208,
"lon": 13.2683

k

# geoip.longitude @ g [ % 13.268

t geoip.postal_code @ g [ % 14050

t geoip.region_code @ g [0 %+ BE

t geoip.region_name @ & [ * Land Berlin

t geoip.timezone @ Q [ % Europe/Berlin
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Logstash

* |Istnieje sporo innych plugin-ow do
Logstash. My poznalismy dziatanie
zaledwie dwadch z nich (GROK oraz GEOIP)

W dokumentacji opisanych jest
kilkadziesigt innych plugin-ow

— https://www.elastic.co/guide/en/logstash/curre

nt/input-plugins.html

e Sporo z nich jest w domysinej instalacji
Logstash, inne trzeba recznie zainstalowac

* Working with plugins

* Input plugins

* Qutput plugins

+

Filter plugins

+

Codec plugins

Autor opracowania: dr hab. inz. Artur Gramacki

" Filter plugins

aggregate
alter
cidr
cipher
clone
sy
date
de_dot
dissect
dns
drop

elapsed

environment

extractnumbers

finoornrint

geoip

grok

jdbc_static
jdbc_streaming
json

json_encode
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Logstash

7 [ ] . 0
* Domyslne plugin-y (bin\logstash-plugin list --verbose)
logstash-codec-cef (5.0.2) logstash-filter-aggregate (2.7.2) logstash-input-beats (5.0.6)
%Ogstasn-cogec-golleigdo(2)0 8) logstash-filter-anonymize (3.0.6) logstash-input-dead letter queue (1.1.2)
ogsas-coec-os . _fi e 1. i . : rch (4.2,
Lo Cod e’ 6% e e 3ah Logstash ot elasticeRarh (4.2.0)
logstash-codec-edn lines (3.0.6) 1 tash-filt 3 0l85 1 tash-i t-fil (4'0'3)
logstash-codec-es bulk (3 0.6) ogstash-Titter-csv Y ogstash-input-Tite (4.0.
logstash-codec-fluent (3.1.5) logstash-filter-date (3.1.9) logstash-input-ganglia (3.1.3)
logstash-codec-graphite (3 0.5) logstash-filter-de dot (1.0.3) logstash-input-gelf (3.1.0)
logstash-codec-json (3.0.5) logstash-filter-dissect (1.1.4) logstash-input-generator (3.0.5)
logstash-codec-json_lines (3.0.5) logstash-filter-dns (3.0.7) logstash-input-graphite (3.0.4)
logstash-codec-line (3.0.8) logstash-filter-drop (3.0.5) logstash-input-heartbeat (3.0.5)
logstash-codec-msgpack (3.0.7) logstash-filter-elasticsearch (3.3.0) logstash-input-http (3.0.8)
logstash-codec-multiline (3.0.9) logstash-filter-fingerprint (3.1.2) logstash-input-http poller (4.0.4)
logstash-codec-netflow (3.11.0) 1 tash-filt 0 (5.0.3) 1 tash-i t-i —(3 0.5)
logstash-codec-plain (3.0.6) ogstash-Tilter-geoip 0. ogstash-input-imap .0.
logstash-codec- rubydebug (3.60.5) logstash-filter-grok (4.0.2) logstash-input-jdbc (4.3.3)
logstash-filter-jdbc_static (1.0.0) logstash-input-kafka (8.0.4)
logstash-filter-jdbc_streaming (1.0.3) logstash-input-pipe (3.0.6)
{gg:i::ﬂ_gﬁigﬁi_23“?‘;%?2)(3'0'7) 1ogstash-f}1ter-Json (3.0.5) logstash-;nput-rabpltmq (6.0.2)
logstash-output-elasticsearch (9.0.2) logstash-f}lter-kv (4_1.0.3) logstash-}nput-redls (3.1.6)
logstash-output-email (4.1.0) logstash-filter-metrics (4.0.5) logstash-}nput-s3 (3.2.0)
logstash-output-file (4.2.1) logstash-filter-mutate (3.2.0) logstash-input-snmptrap (3.0.5)
logstash-output-graphite (3.1.4) logstash-filter-ruby (3.1.3) logstash-input-sqs (3.0. 6)
logstash-output-http (5.2.0) logstash-filter-sleep (3.0.6) logstash-input-stdin (3.2.5)
logstash-output-kafka (7.60.8) logstash-filter-split (3.1.6) logstash-input-syslog (3 2.4)
{Ogstasn'wtput'lum?erlaCkoﬁ-1-5) logstash-filter-syslog pri (3.0.5) logstash-input-tcp (5.0.3)
logstas -output-nagios (3.0.5) logstash-filter-throttle (4.0.4) logstash-input-twitter (3.0.7)
ogstash-output-null (3.0.4) . .
logstash-output -pagerduty (3.0.6) logstash-f}lter-translate (3.0.4) logstash-}nput-udp (3.2.1)
logstash-output-pipe (3.0.5) logstash-filter-truncate (1.0.4) logstash-input-unix (3.0.6)
logstash-output-rabbitmg (5 1.0) logstash-filter-urldecode (3.0.6)
logstash-output-redis (4.0.3) logstash-filter-useragent (3.2.2)
logstash-output-s3 (4.0. 13) logstash-filter-xml (4.0.5)
logstash-output-sns (4.0.6)
logstash-output-sqs (5.0.2)
logstash-output-stdout (3.1.3)
logstash-output-tcp (5.0.2)
logstash-output-udp (3.0.5)
logstash-output-webhdfs (3.0.5)
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Beats (data shippers)

* Beats to wspotpracujgce z produktami Elastic niezalezne
moduty (plugin-y), wspomagajgce akwizycje danych

O
o' . O

e Zasady tworzenia opisane sg w Beats Developer Guide

— https://www.elastic.co/guide/en/beats/devguide/current/index.html

Autor opracowania: dr hab. inz. Artur Gramacki
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Beats (data shippers)

e Rodzina Beats

The Beats family

All kinds of shippers for all kinds of data.

= & m /]

Filebeat Metricbeat Packetbeat Winlogbeat Auditbeat

& 2

Heartbeat Functionbeat
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Filebeat

Filebeat to ,wysytacz” logow (Lightweight Shipper for Logs)

Prospector 1:
/var/log/*.log

Harvester

stem.log

Harvester

Harvester
error.log

Filebeat

— — — —

Spooler

O @ e o

Autor opracowania: dr hab. inz. Artur Gramacki

Elasticsearch

Logstash

Kafka

Redis
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Filebeat

Zakres ¢wiczenia pierwszego:

— wykorzystujac Filebeat bedziemy pobierali logi w stylu syslog (INPUT).
Przyktadowy plik z logami jest do pobrania ze strony
https://download.elastic.co/demos/logstash/gettingstarted/logstash-
tutorial.log.gz (plik: logstash-tutorial-dataset)

B3.149.9.216 - - [04/Jan/2P15:05:13:42 +00808] "GET /presentations/logstash-monitorama-2@12/ima
83.149.9.216 - - [84/Jan/2015:085:13:42 +80888] "GET /presentations/logstash-monitorama-2813/ima
83.149.9.216 - - [84/Jan/2815:05:13:44 +00888] "GET Fpresentations/logstash-monitorama-2613/plu
83 _149_9.216 - - [04/Jan/2015:085:13 44 +000808] "GET /presentations/logstash-monitorama-2813/plu
83_149.9.216 - - [84/Jan/2815:085:13:45 +80888] "GET /presentations/logstash-monitorama-2813/plu
83.149.9.216 - - [84/Jan/20815:085:13:42 +8888] "GET /fpresentations/logstash-monitorama-2813/ima
83.149.9.216 - - [84/Jan/2015:085:13:45 +8808] "GET /presentations/logstash-monitorama-2@13/css
83.149.9.216 - - [84/Jan/2015:085:13:45 +@8808] "GET /presentations/logstash-monitorama-2@13/css

— pobrane dane od razu bedg przekazywane do Elasticsearch

Parse, Filter v |
Read Pointer and Transform isualize
_and Transform (D~ Visualize

( specific grok - '
. patterns ) & ’ i
| elasticsearch kibana .
i El Log files

El Server ! | ELK Server

102
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Filebeat

Zakres ¢wiczenia drugiego:

— jak ¢wiczenie pierwsze ale pobrane logi, zanim trafig finalnie do
Elasticsearch, zostang przekazane do Logstash celem wstepnego

przetworzenia

‘ ||| Read Pointer .

| ElLog files FILEBEAT
El Server

! Shipi and Transform
e -
! ; - ( specific grok

...................................

Parse, Filter

logstash Rl

Visualize :
-— :

elasticsearch kibana !

K Server

Autor opracowania: dr hab. inz. Artur Gramacki
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Filebeat — ¢wiczenie 1

Krok 1: pobranie Filebeat oraz instalacja go jak ustugi
Windows

2 Windows PowerShell

Windows PowerShell
Copyright (C)} Microsoft Corporation. All rights reserved.

ministrator> cd c:\dat WFilebeat®,
YWFilebeat> .%install-s =-filebeat.psl

base\Filebeat>PowerShell.exe -ExecutionPolicy UnRestricted -File .\install-service-file

tus MName DisplayMame

SZDppEd filebeat

g Faks Umozliwia wysytanie .. Reczny Ustuga sieciowa

Automatyczny System lokalny

ChFaldery robhncre Ta ustuna svnchronir.. Rerrmw Lishina Inkalna

104
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Filebeat — ¢wiczenie 1

* Krok 2: Konfiguracja Filebeat
— Plik filebeat.yml

— Plik filebeat.reference.yml (This file is a full configuration example
documenting all non-deprecated options in comments. For a shorter
configuration example, that contains only the most common options,
please see filebeat.yml in the same directory)

— krok 2.1: konfiguracja sciezki do pliku (plikéw) z danymi zrédtowymi (u
nas s to logi Apache-a)

filebeat.prospectors:
- type: log
enabled: true
paths:
- Jvarflog/*.log
#- c:\programdata\elasticsearchllogs\*

105
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Filebeat — ¢wiczenie 1

* Krok 2: Konfiguracja Filebeat

— krok 2.2: wskazanie lokalizacji Elasticsearch-a (gdy Filebeat ma
przekazywac logi bezposrednio do Elasticsearch, z pominieciem
przetwarzania przez Logstash)

output.elasticsearch:
hosts: ["192.168.1.42:9260"]

— krok 2.3: wskazanie lokalizacji Kibany (gdy planujemy skorzystac z
dostarczonych przez Filebeat dedykowanych dashboarddéw)

setup.kibana:
host: "localhost:5661"

106
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Filebeat — ¢wiczenie 1

Zawartosc pliku filebeat.yml jest teraz taka:

#::::::::::::::::::::::::::: Fllebeat prospectors === —==—=—=—==—=—=—=—==

filebeat.prospectors:
- type: log
# Change to true to enable this prospector configuration.
enabled: true
paths:
- c:\Program Files\Elastic\data\~*

filebeat.config.modules:
path: ${path.config}/modules.d/*.yml
reload.enabled: false

f==================== Flasticsearch template setting =================

setup.template.settings:
index.number of shards: 3

setup.dashboards.enabled: true

setup.kibana:
host: "localhost:5601"

output.elasticsearch:
hosts: ["localhost:9200"]

Autor opracowania: dr hab. inz. Artur Gramacki
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Filebeat — ¢wiczenie 1

Krok 3: uruchomienie Filebeat (uruchomienie ustugi
Windows). Mozna to oczywiscie wykonac tez recznie

PS > Start-Service filebeat

el Faks Umozlwia wysytanie ... Reczny Lstuga sieciowa

A filebeat Dziata Automatyczny System lokalny

-ff}h Folders riobocze Ta ustuna svnchroniz... Rerrnwv Lishina Inkalna

Krok 4: W tym momencie Filebeat jest gotowy do wysytania
logdw pobranych ze wskazanego wejscia (INPUT) i wystanie
ich na wskazane wyjscie (OUTPUT). Ogladamy wyniki w
Kibanie

gl = L= EL= ] .;LJ..:JEIIE o] IJ_J.L_W 4 & J.#L o J.m.u;‘;:ﬂl
yellow open filebeat-6.2.2-2818.85.12 bY-bapb35G24VuIvulZesd 3 1 166 @ 48kb 48kb
yellow open shakespeare AQEALULnQRSpETNTUSS3/0 5 1 1171492 o 22mb 22mb
yellow open bank yXN1FRsPTGQIBCMpjwgqcEg 5 2 1866 @ 483.1kb 483.1kb
yellow open logstash-2815.85.28 Ei7jGmzTSouhfKY11WHNZQ 5 1 4758 8 23mb 23mb
yellow open logstash-2815.85.19 uIMACeWOTGSgZ1ISNOnjDw 5 1 45624 8 21mb 21mb
yellow open logstash-2815.85.18 83MOZbNLSZzGNjj=xGdN4WWQ 5 1 4631 @ 22.4mb  22.4mb
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Filebeat — ¢wiczenie 1

* Wyniki w Kibana

116 hits New Save Open Share C Autorefresh <€ O Last 15 minutes 2
‘ klbana Search... (e.g. status:200 AND extension:PHP) Uses lucene query syntax n
@ Discover Add a filter 4
lﬂ Visualize filebeat-* May 12th 2018, 00:30:32.810 - May 12th 2018, 00:45:32.810 —  Auto j
® Dpashboard Selected Fields 100
? _source &0
B Timelion - .
Available -3 e
\/" Dev Tools Fields S 4
mesta 20
'l:' Management 2SR D R — 1

t id 0 00:33:00 00:34:00 00:35:00 00:36:00 00:37:00 00:3500 00 00:40:00 00:41:00 00:42:00 00:43:00 00:44:00 0O
@timestamp per 30 seconds

t _index

# _score Time _source

t _type v May 12th 2018, 00:44:47.952  @ripestamp: May 12th 2018, 00:44:47.952 beat.name: DOM beat.hostname: DOM

beat.version: 6.2.2 3ource: c:“Program Files‘\Elastic‘data"logstash-tutorial
t beathostname
-dataset offset: 24,480 message: b prospector.type: log _id: RLtgUWMBsOeF

t beat.name X_7zv-6 _type: doc _index: filebeat-6.2.2-2018.05.12 _score: -

t beat.version

¥ May 12th 2018, 00:44:47.952  pgripescamp: May 12th 2018, 00:44:47.952 source: c:‘\Program Files\Elastic\da
t message

ta‘\logstash-tutorial-dataset offset: 24,484 message: b prospector.type: Tlo
# offset g beat.name: DOM beat.hcostname: DOM beat.versicn: 6.2.2 _id: RrtgUwWMBsOeF

X_7zv-6 _type: doc _index: filebeat-6.2.2-2018.05.12 _score: -
t prospector.type

£ =ource ¥ May 12th 2018, 00:44:47.952  primestamp: May 12th 2018, 00:44:47.952 source: c:‘\Program Files\Elastic\da
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 Wynik w Kibana. Dane nie zostaty w zaden sposob
przetworzone. Weszty do Elasticsearch jako strumien tekstu

E May 12th 2018, 16:19:49.662 @version: 1 message: 87.169.99.232 - - [04/Jan/2015:05:23:41 +0000] "GET /presentations/puppet-at-Toggly/pupp
et-at-Tloggly. pdf. htm1 HTTP/1.1" 200 24747 "https://www.google.de/" "Mozilla/5.0 (Macintosh; Intel Mac 05 X 10_
9_1) ApplewebKit/537.36 (KHTML, Tlike Gecko) Chrome/32.0.1700.107 Safari/537.36" 3socurce: c:\database\Filebeat_s
ample_data logstash-tutorial-dataset offaet: 16,591 host: ARTURG tags: beats_input_codec_plain_applied @tim
eatamp: May 12th 2018, 16:19:49.662 prospector.type: log beat.version: 6.2.4 beat.name: ARTURG beat.hostnam
Table 150N View surrounding documents ] View single document
@ @timestamp @ @ [0 % May 12th 2018, 16:19:49.662
7 @version M * 1
t _id @ am L1C4VGMBMgW7WoQy2jex
t _index | q [ filebeat-6.2.4-2018.05.12
# _score o -
t _type aam doc
t beat.hostname @ & [0 * ARTURG
t beat.name @ & [0 % ARTURG
t beat.version @ 0*% 6.2.4
rd Lns‘t I ARTURG
t message @ Q [0 % 87.169.99.232 - - [04/Jan/2015:05:23:41 +0000] "GET /presentations/puppet-at-logoly/puppet-at-loggly.pdf.html HT
TP/1.1" 200 24747 "https://www.google.de/” "Mozilla/5.0 (Macintosh; Intel Mac 05 X 10_9_1) AppleWebkit/537.36 (K
HDML. like Gecko) Chrome/32.0 1700 107 cafari /537 36"
# offset @ Q M % 16,591
t prospector.type @ @ @ % Toa
t source @ Q [0 * c:‘\database\Filebeat_sample_data'logstash-tutorial-dataset
t tags @ & [0 % beats_input_codec_plain_applied

Autor opracowania: dr hab. inz. Artur Gramacki
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Filebeat — ¢wiczenie 2

« Cwiczenie 2, wspdtpraca Filebeat z Logstash

— konfiguracja Filebeat, aby korzystat z Logstash-a. Uwaga: albo

Elasticsearch albo Filebeat. Oba wyjscia nie mogg by¢ aktywne w tym
samym czasie !

output.elasticsearch:

To trzeba zakomentowac
hosts: ["192.168.1.42:9200" ]

To trzeba odkomentowac.
oo Logstash output --- )
Na wskazanym porcie
output.logstash: L h bedzi tuchiwat
hosts: ["127.6.68.1:5044"] ] ogstfas G Zl_e nas U.C 'wat,
jakie informacje nadaje mu
Filebeat.
_ i _ i Parse, Filter e
Read Pointer | Shlpi ‘ and Transform ([ isualize
! | ( specific grok -
i FILEBEAT ; ' logstash peiEne elasticsearch kibana |
. El Log files ook b

! El Server : ELK Server
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Filebeat — ¢wiczenie 2

 Krok 1: pobranie Filebeat oraz instalacja go jak ustugi
Windows (jak w ¢wiczeniu 1)

* Krok 2: przygotowanie (poprawienie z ¢wiczenia 1) pliku
filebeat.yml

— zakomentowanie wpisow w sekgji ,,Elasticsearch output”

— Odkomentowanie wpisow w sekcji ,,Logstash output”

112
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Filebeat — ¢wiczenie 2

* Krok 3: zatadowanie tzw. index template (zapisane jest tam,
jak poszczegdlne pola z logdw majg by¢ interpretowane /
analizowane). Uruchamiamy nastepujgce polecenie

filebeat setup --template -E output.logstash.enabled=false
-E output.elasticsearch.hosts=["localhost:9200"]
c:\database\Filebeat>filebeat

etup --template -E output.logstash.enabled=false

e

-E output.elasticsearch.hosts=["localhost:9268" ]

Loaded index template



Filebeat — ¢wiczenie 2

* Krok 4: Instalacja w Kibanie przyktadowych dashboard-oéw.
Uruchamiamy nastepujgce polecenie:

filebeat setup --dashboards
— uwaga: gdy w pliku konfiguracyjnym bedzie nastepujacy wpis, to

tadowanie bedzie odbywac sie automatycznie w momencie
startowania ustugi Filebeat

setup.dashboards.enabled: true

— po prawidtowym zatadowaniu dashboard-ow widzimy, ze powstat
dedykowany do tego indeks

health status index uuid pri rep docs.count docs.deleted store.size pri.store.size
green open .kibana 7rh3-JuB5Srlbm72-c YfHg 1 B 141 11 222 4kb 222 4kb
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Filebeat — ¢wiczenie 2

Krok 4: przygotowanie pliku konfiguracyjnego dla Logstash-a

input {
beats {
port => 5044
}
}

filter {
grok {
match => { "message" => "${COMBINEDAPACHELOG}"}
}
geoip {
source => '"clientip"
}
}

output {
elasticsearch {
hosts => "localhost:9200"
manage_template => false
index => "%{[@metadata] [beat]}-%{[@metadata] [version]}-%${+YYYY.MM.dd}"
}
}

Autor opracowania: dr hab. inz. Artur Gramacki
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Filebeat — ¢wiczenie 2

e Krok 5: uruchomienie catosci

— najpierw uruchamiamy ustuge Filebeat

s Faks Umaozlmwa wysytanie ... Reczny Lstuga sieciowa

2# A filebeat Automatyczny System lokalny

J":qi Foldery robhocze Ta ustuna svnchroniz... Rerznwv Lishina lnkalna

— potem uruchamiamy Logstash

logstash -f logstash filebeat.conf

— w Kibanie potwierdzamy, ze dane zostaty zaindeksowane
i przefiltrowane
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* Wynik w Kibana. Dane zostaty przetworzone przez filtry GROK

oraz GEOIP

Filebeat — ¢wiczenie 2

2 clientip 0 % /A 108.174.55.234
7 geolp.city_name 0O %« /A Amsterdam

? geolp.continent_code M %k /. EU

7 geolp.country_code2 M %« 4 NL

? geolp.country_code3 M %k 4 NL

7 geolp.country_name 0O #% /4 Netherlands

? geoip.ip [ #* A 108.174.55.234
7 geoip.latitude M %« A 52.35

? geoip. location. lat M %k 4 52.35

7?7 geoip. location. Ton 0 %« A 4.9167

? geoip. longitude M %k A 4.9167

7 geoip.postal_code M %k 4 1091

7 geoip.region_code M *« 4 NH

7 geolp.region_name M %k /i North Holland

7 geolp.timezone @O % /. Europe/Amsterdam
? host M0 % /4. ARTURG

? httpversion Mk A 1.1

7 ddent 0O %« A -

t message @ & [0 % 108.174.55.234 - - [04/Jan/2015.05:27:45 +0000] "GET /?flav=rss20 HTTP/1.1" 200 29941 "-" "-"
# offset Qe ma* 21,471

a
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Packetbeat

* Lekki analizator pakietow sieciowych, wysytajgcym dane
bezposrednio do Logstash lub Elasticsearch, umozliwiajgc w
ten sposdb monitorowanie biezgcych dziatan w réznych
aplikacjach

W wersji 7.5 wspierane sg nastepujgce protokoty:
ICMP (v4 and v6), DHCP (v4), DNS, HTTP, AMQP 0.9.1,
Cassandra, Mysql, PostgreSQL, Redis, Thrift-RPC, MongoDB,
Memcache, NFS, TLS



Packetbeat

https://www.elastic.co/guide/en/beats/packetbeat/current/p

acketbeat-getting-started.html

— do pracy wymagana jest

- Getting started with Packetbeat

Step 1: Install Packetbeat

biblioteka libpcap Step 2: Configure Packetbeat
(prZEChWYtUJe ruch SIECIOWV) Step 3: Load the index template in
Elasticsearch

Step 4: Set up the Kibana dashboards
Step 5: Start Packetbeat
Step 6: View the sample Kibana dashboards

Repositories for APT and YUM

OO ONOSO

captures decodes correlates extracts fields groups to JSON
network network requests with like response to send to
traffic protocols responses times and status Elasticsearch
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SQL REST API, SQL Access

e X-Pack includes a SQL feature to execute SQL queries against
Elasticsearch indices and return results in tabular formats

/library/book/ bulk?

index™: {"

i

/_sql?

"query™:

Dan Simmons

Frank Herbert

id": "Leviathan Wakes"}}

1I'._'|_

g, m
id": "Dune"}}

—txt

"SELECT * FROM library WHERE release_date < '2000-01-01""

page count | release date

s S et e F--mmmmmmm e m - e e L P

|Hyperion

| Dune

Autor opracowania: dr hab. inz. Artur Gramacki
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SQL CLI

* SQL z linii polecen

$ ./bin/elasticsearch-sql-cli
$ ./bin/elasticsearch-sql-cli https://some.server:S
$ ./bin/elasticsearch-sql-cli https://sql user:strongpassword@some.server:®

sql> SELECT *¥ FROM library WHERE page count > 580 ORDER BY page count DESC;

author | page count | release date

Peter F. Hamilton|Pandora's Star | 1678185600000
Vernor Vinge |A Fire Upon the Deep|613 | 767356800000
Frank Herbert | Dune | 604 | -144720000000
Alastair Reynolds|Revelation Space | 585 | 953078400000
James S.A. Corey |Leviathan Wakes |561 | 1306972800000
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SQL Translate API

 The SQL Translate APl accepts SQL in a JSON document and
translates it into native Elasticsearch queries

/_sqlftranslate

"query": "SELECT * FROM library ORDER BY page count DESC",

"fetch_size": 18
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SQL Commands

DESCRIBE
DESCRIBE TABLE [ identifier |
Describe a table. [ pattern]]
SELECT SHOW COLUMNS [ |
Retrieve rows from zero or more tables. [ identifier |
SHOW COLUMNS [ pattern] ]
List columns in table.
SHOW FUNCTIONS [ pattern?]? 1
SHOW FUNCTIONS
List supported functions. SHOW TABLES
SHOW TABLES [INCLUDE FROZEN]? 1
List tables available. [ identifier |

2
[ pattern ]]°? 3

select expr [,
table name ]
condition ]

grouping element [, ...] ]

expression [ 110, ---11
LIMIT [ count ] ]
( aggregation_expr ( value [ [ ] alias ] [, ---1) ) 1

[
[
[
[ condition]
[
[
[
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SQL Translate API

"size" : 10,
"docvalue fields”
{
"field": "release date",

“format™: "epoch millis™

1,

_source™: {
"includes™: [
"author",
"name™,
"page count"
1,

"excludes™: []

“page count™ : {
"order" : "desc",
"missing" : " first",

"unmapped_type" : “short"
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Response Data Formats

format

csv

Json

tsv

txt

yaml

cbor

smile

accept HTTP header

text/csvy

application/json

text/tab-separated-

values

text/plain

application/yaml

application/cbor

application/smile

Description

Human Readable

Comma-separated values

JSON (JavaScript Object Notation) human-readable format

Tab-separated values

CLI-like representation

YAML (YAML Ain't Markup Language) human-readable
format

Binary Formats

Concise Binary Object Representation

Smile binary data format similar to CBOR

Autor opracowania: dr hab. inz. Artur Gramacki
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Response Data Formats

/ sql? =txt

"query™: "SELECT #¥ FROM library ORDER BY page count DESC",

"fetch size": 5

release date

Peter F. Hamilton|Pandora's Star | 2004-03-02T00:00:00.0007
Vernor Vinge |A Fire Upon the Deep|613 |1992-06-01T00:00:00.0007
Frank Herbert | Dune | 604 |1965-06-01T00:00:00.0007
Alastair Reynolds|Revelation Space | 585 | 2000-03-15T00:00:00.0007
James S.A. Corey |Leviathan Wakes |561 |2011-06-02T00:00:00.0007

Autor opracowania: dr hab. inz. Artur Gramacki
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Response Data Formats

[ sql? =json

"query": "SELECT * FROM library ORDER BY page count DESC",

"fetch_size": 5

"columns™: [
{"name”: "author", "text™},
{"name”: “name”, "text™},
{"name": “page_count", "short™},
{"name”: “"release_date”, "datetime™}
1,
"rows": [
["Peter F. Hamilton™, “Pandora's Star”, 768,
["Vernor Vinge", "A Fire Upon the Deep™, 613,
["Frank Herbert", "Dune™,
["Alastair Reynolds™, ™“Revelation Space”,

["James S_A. Corey”, "Leviathan Wakes"™,

1,

"2004-03-02T00:00:00
"1992-06-01T00:00:00
"1965-06-01T00:00:00
"2000-03-15T00:00:00
"2011-66-02T00:00:00

"cursor”: “sDXF1ZXJI5QWS5kRmV@Y2gBAAAAAAAAAAEWWWArRIVESSITbDYtcWOlc1FINmlYdw==
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SQL Client Applications

* Dostep za pomocg JDBC oraz ODBC

s DEeaver

™ SQL Workbench/J Elasticsearch - Default.wksp

File View Workspace Tools Help

\ieriali
e DDVIsualize
Dt’\ visuallzer (& URL=jdbc:es:/flocalhost: 2200

* Microsoft Exce Statement 1 Database Explorer 2

Clustername | elasticsearch ~ | 1)

» Microsoft Power Bl Deskto P Objects  Procedures  Triggers  Search table data

S r) . - = v L\ - v Columns SQL source Data Indexes References Referencedby Triggers
» Microsoft PowerShell » < llineg
NAME & TYPE CLUSTERNAME IO @ ]] [ | cE X w wF| Table: elasticsearch:dibrary Rows: 24  Autoload
¢ MicroStrategy Desktop kibana VIEW elasticsearch
== kibana_1 BASE TABLE elasticsearch author ¥ author keyword  name.keyword name page_count release_date
e Qlik Sense Deskto P ibana_task_manager BASE TABLE elash:csearch Ursula K. Le Guin  Ursula K. Le Guin  The Left Hand of Darkness The Left Hand of Darkness 304 1959-06-0102:00:00 ™
I - emp BASETABLE elasticsearch Robert A, Heinlein Robert A, Heinlein Starship Troopers Starship Troopers 335 1953-12-0102:00:00
employees VIEW elasticsearch Robert A. Heinlein Robert A. Heinlein The Moon is a Harsh Mistress The Moon is @ Harsh Mistress 288 19656-04-0102:00:00
un ~ iy i .
. 5 WL rrel S Ll L sticsearch Ray Bradbury Ray Bradbury Fahrenheit 451 Fahrenheit 451 227 1953-10-15 02:00:00
Peter F. Hamilton  Peter F. Hamilton Pandora's Star Pandora's Star 768 2004-03-02 02:00:00
1 VAL h h i,
™ S (] L '\’ﬁ'.' or _<b ench Orson Scott Card  Orson Scott Card  Ender's Game Ender's Game 324 1985-06-0103:00:00
Meal Stephenson  Meal Stephenson  Snow Crash Snow Crash 1992-06-01 03:00:00
Margaret Atwood Margaret Atwood The Handmaid's Tale The Handmaid's Tale 1985-06-01 03:00:00
» Tableau Deskto P Lais Lowry Lais Lowry The Giver The Giver 1993-04-26 03:00:00

£
elasticsearch. library
6 Objects

£

Kurt Yonnegut
James 5. A, Corey
Isaac Asimov
Iain M. Banks
George Orwell
Frank Herbert
Frank Herbert
Frank Herbert
Frank Herbert
Douglas Adams
Dan Simmons
Aldous Huxley

Kurt Yonnegut
James 5.A, Corey
Isaac Asimov
Tain M. Banks
George Orwell
Frank Herbert
Frank Herbert
Frank Herbert
Frank Herbert
Douglas Adams
Dan Simmons
Aldous Huxley

Slaughterhouse-Five
Leviathan Wakes
Foundation

Consider Phlebas
19584

Dune

Dune Messiah
Children of Dune

God Emperor of Dune

The Hitchhiker's Guide to the Galaxy

Hyperion
Brave New World

Alastair Reynolds  Alastair Reynolds  Revelation Space
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Slaughterhouse-Five
Leviathan Wakes
Foundation

Consider Phlebas
1984

Dune

Dune Messiah
Children of Dune

God Emperor of Dune

The Hitchhiker's Guide to the Galaxy

Hyperion
Brave New World
Revelation Space

0.01s| Timeout:

0 | Max. Rows:

19659-06-01 02:00:00
2011-06-02 03:00:00
1951-06-01 02:00:00
1987-04-23 03:00:00
1985-06-01 03:00:00
1965-06-01 02:00:00
1969-10-15 02:00:00
1975-04-21 03:00:00
1981-05-28 03:00:00
1979-10-12 02:00:00
1989-05-26 03:00:00
1932-06-01 02:00:00
2000-03-15 02:00:00 w
500 2-24/24
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REST APIs

APl conventions

cat APls

Cluster APIs

Cross-cluster replication APls
Document APls

Enrich APIs

Graph Explore API

Index APIs

Index lifecycle management APls

Ingest APls

e |nfo API

Licensing APls

Machine learning anomaly detection APIs

Machine learning data frame analytics APIs

Migration APls

Reload Search Analyzers API
+ Rollup APIs

e Search APls

s Security APls

¢ Snapshot lifecycle management APls

o Transform APls

o Watcher APls

Autor opracowania: dr hab. inz. Artur Gramacki
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cat APlIs

* Wyswietlanie roznych informacji, np:

— o indeksach

— o statusie klastra
— o wezfach

— o szardach

— itd.

Autor opracowania: dr hab. inz. Artur Gramacki

- cat APls
cal aliases
cat allocation
cat count
cat fielddata
cat health
cat indices
cal master
cal nodeattrs
catl nodes
catl pending tasks
cat plugins
cal recovery
cal repositories
cal task management
cat thread pool
cat shards
cat segments
cat snapshots

cat templates
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Index APlIs

* Index APIs are used to manage individual indices, index
settings, aliases, mappings, and index templates

Index management:
e Create index

Delete index

Get index

Index exists

Mapping management:
e Put mapping
e Get mapping
¢ Get field mapping

e Type exists

Close index

Open index

Shrink index

Split index

Clone index

Rollover index

Freeze index

Unfreeze index

Index settings:
s Update index settings
e Get index settings

e Analyze

Alias management:

e Add index alias

Delete index alias

cetinl  Monitoring:

Index e Index stats

Index templates:

Put index template

Get index template

Index template exists

e Clear cache

s Refresh

Delete index template s Flush

e Synced flush

e Force merge

Updat ¢ [ndex segments
e Index recovery

e [ndex shard stores

Status management:

Autor opracowania: dr hab. inz. Artur Gramacki
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Praca z indeksami

* Polecenia cURL, automatyczna konwersja w Kibana

curl -XPUT 'http://localhost:9200/my_index/my_type/1' -H 'Content-Type: application/json' -d '{

"user" : "Artur Gramacki",
"post_date" : "2018-03-16T14:12:12",
"message" : "trying out Elastic Search"

}I

* Wykonujemy Copy-Paste
POWYZSzego

{

PUT /my_index/my_type/1
{

"user" : "Artur Gramacki",
"post_date" : "2018-03-16T14:12:12",
"message" : "trying out Elastic Search"

}

index": "my_index",

" type": "my_type",
Il_idll: Illll’
" version": 1,

‘result”: "created’,

" shards": {
"total": 2,
"successful": 1,
"failed": O

2

" seq_no": 0,

" primary_term": 1

}

Autor opracowania: dr hab. inz. Artur Gramacki
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Praca z indeksami
CRUD (ang. Create, Read, Update, Delete)

Wyswietlenie istniejgcych indekséw

GET /_cat/indices?v (parametr v (verbose) — wyswietlajg sie nagtéwki)
Utworzenie indeksu (Create)

PUT /customer?pretty
Wstawienie danych do indeksu (Create, Update)

— gdy wczesniej nie zdefiniujemy jawnie indeksu, zostanie on
utworzony automatycznie

PUT /customer/_doc/1?pretty
{

"name": "John Doe"

}
Wyswietlenie danych o utworzonym dokumencie (Read)

GET /customer/_doc/1?pretty
(lub gdy tylko same dane: GET / customer /_doc/1/_source)

Wykasowanie dokumentu (Delete)
DELETE /customer/_doc/1?pretty
Wykasowanie indeksu (Delete)

DELETE /customer?prettx

utor opracowania: dr hab. inz. Artur Gramacki
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Praca z indeksami

PUT /customer?pretty

PUT /customer/ doc/1?pretty

{

"name" :

}

"John Doe"

GET /customer/ doc/1?pretty |

DELETE /customer/ doc/1?pretty

DELETE /customer?pretty

GET /_cat/indices?v\

\ \

N

" index": "customer",

" type": " doc",

" id": "1",

" version": 2,

"result": "deleted"

" shards": {
"total": 2,
"successful": 1,
"failed": 0

}

" seq no": 1,

" primary term": 1

}

\

J]

o+ {

"acknowledged": true,

"shards acknowledged": true,

"acknowledged": true

"index": "customer"
\\“}\\\\\\\\‘
4
_ﬂL{ " index": "customer",
" index": "customer", "—FgE? ilu_doc !
Il_typell : II_dOCII , "_l [} ) \ :
1] idll : II1II _VerSlon N 1,
"_version": 1 "result": "created",
"found": true, —f?agdi"f g
" source": { .\ otal™: -
"name": "John Doe" successful": 1,
N } "failed": O
\i\ }
" seq no": 0O,
" primary term": 1
}
{ Y

health status index uuid

yellow open

pri rep docs.count

customer 2Xz5cXW4TNgitgiDxm7HHw 5 1

1

tor opracowania: dr hab. inz. Artur Gramacki
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Modyfikowanie danych

* |Indeksowanie / zastepowanie danych

PUT /customer/ doc/1?pretty
{

“name": "John Doe"
}

PUT /customer/ doc/1?pretty
{

"name": "Jahn Doe"

}

* Nie trzeba jawnie podawac ID, wowczas zostanie on

wygenerowany automatycznie

PUT /customer/ doc/?pretty
{

“name": "John Doe"
}

Autor opracowania: dr hab. inz. Artur Gramacki
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Modyfikowanie danych

Uaktualnianie dokumentow / kasowanie dokumentéow

POST /customer/ doc/1/ update?pretty
{

}

"doc": { "name": "Jane Doe" }

POST /customer/ doc/1/ update?pretty
{

}

"doc": { "name": "Jane Doe", "age":

20 }

POST /customer/ doc/1/ update?pretty
{

}

"script" : "ctx. source.age += 5"

DELETE /customer/ doc/2?pretty

Autor opracowania: dr hab. inz. Artur Gramacki
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Modyfikacja danych

e Kasowanie wszystkich dokumentow z indeksu

POST /customer/ delete by query
{
Ilqueryll: {
"match_all": {}
}
}
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Modyfikowanie danych

* Tryb wsadowy
— _bulk API

POST /customer/ doc/ bulk?pretty
{Ilindexll : {Il_idll : Illll}}

{"name": "John Doe" }
{Ilindexll :{Il_idll : II2II}}
{"name": "Jane Doe" }

POST /customer/ doc/ bulk?pretty
{Ilupdatell:{ll_idll:Illll}}

{"doc": { "name": "John Doe becomes Jane Doe" } }
{Ilde'l-e.tell:{ll_idll:II2II}}
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Mapowanie

 Mapowanie to proces definiowana jak dokument i jego pola
sg przechowywane i indeksowane w ES. Na przyktad uzywamy
mapowania aby zdefiniowac:

— ktore pola znakowe powinny byc¢ traktowane jako petnotekstowe
— ktore pola zawierajg liczby, daty, lokalizacje geograficzng

— format daty

— itp.

» Kazdy indeks posiada zapisany sposéb mapowania (mapping
type). W sktad mapowania wchodzg

— pola meta (meta-fileds), _index, type, id, version, source

— zwykte pola



Mapowanie pol

* Typy pol
— typy proste: text, keyword, date, long, double, boolean, ip
— typy wspierajgce hierarchiczng nature formatu JSON: object, nested

— typy specjalizowane, jak np.: geo_point, geo_shape, or completion

e (Czasami wygodnie jest zaindeksowac jakies pole na kilka
sposobow

— np. jakies pole moze by¢ typy text (dla wsparcia przeszukiwania
petnotekstowego) oraz jako keyword (dla celdw sortowania, agregacji)
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Przyktad

PUT my_index @b
i

"mappings": {

"dDC": { g

"properties™:

"title":

“"name" :

“"created™:

Iltypell :

"format™:

Mapowanie pol

©
"typE" . “text“ }J @

1

1

{ "type": "text" }, ©

{ "type": "integer" }, @
1

"date", t"

"strict date optional time||epoch millis"

Autor opracowania: dr hab. inz. Artur Gramacki
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Eksplorowanie danych

* tadowanie danych z pliku

{

"account number": 0,

"balance": 16623,

"firstname": "Bradshaw",

"lastname": "Mckenzie",

"age": 29,

"gender": "F",

"address": "244 Columbus Place",

"employer": "Euron",

"email": "bradshawmckenzie@euron.com",

"city": "Hobucken",

"state": "CO" .
} e e e e e

c:\database\curl\tools\curl x64>curl -H "Content-Type: application/json" -XPOST
"localhost:9200/bank/account/ bulk?pretty&refresh" --data-binary "@accounts.json"> log

% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed
100 616k 100 379k 100 237k 1158k 723K --:--:i-- --:--:-- --:1--:-- 1881k

c:\database\curl\tools\curl x64>curl "localhost:9200/ cat/indices?v"

health status index uuid pri rep docs.count docs.deleted store.size ri.store.size
yellow open bank QDMExiDUTM-8u-QG mVFIQ 5 1 1000 0 473.9kb 473.9kb

Autor opracowania: dr hab. inz. Artur Gramacki

143



Eksplorowanie danych

i
* API do wyszukiwania dokumentow. R

Mozna uzywac 2 metod (styli) e o

"failed": @
sk
— parametry wystane jako REST request URI T e, .
* _search — szukanie [ o
e g=* — wszystkie dokumenty w indeksie it;gahkt
 sort=account_number:asc — kierunek . Cooureers
sortowania

* pretty — wynik, jako "pretty-printed JSON" Lasinenets Mekeriet,

"gender™: "F",

"address": "244 Columbus Place",
GET /bank/ search?q=*&sort=account number:asc&pretty “employer*: "Euron",
— — "email”: "bradshawmckenzie@euron.com”,
"city": "Hobucken",
"state": "CO"
- }-J'
- "sort": [
B
. - ]
— parametry wystane jako REST request body NEERY
v i
"_index"™: "bank",
"_type": "account™,
v qidm orav,
"_score”: null,
- "_source": {

"account_number”: 1,
"balance": 39225,

"firstname": "Amber",
"lastname"™: "Duke",

"age": 32,

Autor opracowania: dr hab. inz. Artur Gramacki



Eksplorowanie danych

took — time in milliseconds for Elasticsearch to execute the search
timed_out — tells us if the search timed out or not

_shards — tells us how many shards were searched, as well as a count
of the successful/failed searched shards

hits — search results

hits.total — total number of documents matching our search criteria
hits.hits — actual array of search results (defaults to first 10

documents)

hits.sort - sort key for results (missing if sorting by score)
hits._score and max_score - ignore these fields for now

* Jak na poprzednim slajdzie ale tym
razem w trybie REST request body

(wynik identyczny)

GET /bank/ search
{

"sort": [

]
}

"query": { "match all": {} },

{ "account number":

"aSC" }

Autor opracowania: dr hab. inz. Artur Gramacki

-

L]

4

4

i

"+ ook™

1@,

"timed_out™: false,

"_shards": {
"total™: &,
"successful": 5,
"skipped": @,
"failed": @

}J

nhitgn

{

"total"™: leead,
"max_score”: null,

"hits": [
{
"_index": "bank",
" _type": "account™,
v_id": "a~,

}}
i

" _score”: null,
"_source": {

"account_number”: 8,

"balance": 16623,

"firstname": "Bradshaw",
"lastname™: "Mckenzie",

"age": 29,

"gender": "F",

"address": "244 Columbus Place™,
"employer"™: "Euron",

"email”: "bradshawmckenzie@euron.com”,
"city": "Hobucken",

"state": "CO"

}-J'

"

1

sort": [
B

" _index": "hank",
"_type": "account™,
Ir_id " : |r1 " N

" _score”: null,
"_source": {

"account_number”: 1,
"balance": 39225,
"firstname": "Amber",
"lastname"™: "Duke",
"age": 32,




Eksplorowanie danych

* Jezyk zapytan (Query DSL - Domain-Specific Language)

GET /bank/ search

{
"query": { "match all": {} }
}
GET /bank/ search
{
"query": { "match all": {} },
"size": 1
}
GET /bank/ search
{
"query": { "match all": {} },
“from": 10,
"size": 10
}
GET /bank/ search
{
"query": { "match all": {} },
"sort": { "balance": { "order": "desc" } }
}
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Eksplorowanie danych

Przyktady wyszukiwania

GET /bank/ search

{
"query": { "match all": {} },

_source": ["account number", "balance"]

}

1~ |

2 "took": 9,

3 "timed out": false,

4 " _shards": {

= "total": 5,

6 "successful": G,

7 "skipped": 8,

8 "failed": @

9+ 1.

18+  “hits": {

11 "total": 1668,

12 "max_score": 1,

13 -~ "hits": |

14 - {

15 " index": "bank",
16 " type": "account”,
17 " id": 25",

18 " =core": 1,

19 « " oot .[

20 "account_number": 25,
21 "balance": 48548
22« T

23+ T

{

"took": 5,

“timed out": false,

" shards": {
"total": 5,
"successful™: G,
"skipped": 8,
"failed": @

Bl

"hits": {
"total": 196,
"max_score": null,

"hits": [
{
" _index": "bank",
" _type": "account”,
"_id": "e",

" score": null,
" source":

"account_number": @,
"balance": 16623,
"firstname": "Bradshaw”,
"lastname": "Mckenzie",
"age": 29,
"gender": "F",
"address": "244 Columbus Place”,
"employer": "Euron",
"email”: "bradshawmckenzie@euron.com"”,
"city": "Hobucken",
"state": "CO"
"sort”: [

@
]

Autor opracowania: dr hab. inz. Artur Gramacki
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Eksplorowanie danych

1- K
* Przyktady wyszukiwania
GET /bank/_search ;
{ —
quuery": { 8 N
"match": { o
"account number": 20 e
11
} 12
} 13 ~
} 14 =
15
GET /bank/ search 16
{ 17
Ilqueryll: { J_/%p
"match": { e
"address": "mill lane" o
}
} 23
} 24
GET /bank/ search 26
{ -
"query": { .
"match_phrase": { -
"address": "mill lane" .
} 39 -
} 33 -
} 34
35+ }

"took":

"timed_out":

24,
false,

" shards": {

"total":
"successful”:

5,
=P

"skipped": B,
"failed": @

¥

"hits": {
"total":

1,

"max_score": 1,
"hits": [

{

" type":
" oid":

_index": "bank",
"account"”,
"a0",

" =core": 1,

r

v g T

"account_number": 28,

"ol ol 1RA18

"firstname": "Elinor",

"lastname": "Ratliff",

"age": 36,

"gender": "M",

"address": "282 Kings Place",
"employer": "Scentric”,

"email”: "elinorratliff@scentric.com”,
"city": "Ribera",

"state": "WA"

Autor opracowania: dr hab. inz. Artur Gramacki
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Eksplorowanie danych

* Przyktady wyszukiwania (bool query)

GET /bank/ search

{
"query": {
"bool": {
"must": [
{ "match": { "address": "mill" } },
{ "match": { "address": "lane" } }
]
}
}
}
GET /bank/ search
{
"query": {
"bool": {
"should": [
{ "match": { "address": "mill" } },
{ "match": { "address": "lane" } }
]
}
}
}

GET /bank/ search
{
"query": {
"bool": {
“must_not": [
{ "match": { "address": "mill" } },
{ "match": { "address": "lane" } }
]
}
}
}
GET /bank/ search
{
"query": {
"bool": {
"must": [
{ Ilma.tchll: { Ilagell: II4GII } }
1,
“must not": [
{ "match": { "state": "ID" } }
]
}
}
}
149
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Eksplorowanie danych

Filtrowanie danych

GET /bank/ search

{
"query": {
"bool": {
"must": { "match all": {} },
"filter": {
“range": {
"balance": {
"gte": 20000,
"lte": 30000
}
}
}
}
}
}

Autor opracowania: dr hab. inz. Artur Gramacki
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Eksplorowanie danych

* Agregowanie danych

GET /bank/ search
{
"size": 0O,
Ilaggsll: {

"terms": {
"field":
}

}
}

"group_by state": {

"state.keyword"

SELECT state, COUNT(*)
FROM bank

GROUP BY state
ORDER BY COUNT(*) DESC

T WL W W W Wowowwn e

"aggregations": {
"group_by_state™:

"doc_count_error_upper_bound™:
"sum_other_doc_count”:

"buckets": [
e

1

778,

"kay": "ID"

"doc_count™:

27

gyt HTHE

"doc_count™:

"kay": "AL"

"doc_count™:

gyt UMD

"doc_count™:

"kay": "TN"

"doc_count™:

lemyty UMAT

"doc_count™:

"kay": "NC"

"doc_count™:

gyt UNDE

"doc_count™:

"kay": "ME"

"doc_count™:

lemyty UMOT

"doc_count™:

27

25

25

23

21

21

21

28

28

28,

Autor opracowania: dr hab. inz. Artur Gramacki
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Eksplorowanie danych

* Agregowanie danych, bardziej ekstremalne przyktady

GET /bank/_search
{
"size": O,
"aggs": {
"group_by state": {
"terms": {
"field": "state.keyword",
"order": {
"average balance": "desc"
}
}l
"aggs": {
"average_balance": {
"avg": {
"field": "balance"
}
}
}
}
}
}

"aggregations": {
"group_by state": {

"doc_count_error_upper_bound": -1,
"sum_other_doc_count™: 918,
"buckets": [
{
"key": "AL",

"doc_count™: 6,

 SverSge_patamce T
"value": 41418.166666666664

i
J

T

{
"key": "SC",
"doc_count™: 1,

_H?mr:_:..lnlnl Tyl {
"walue": 48819
1

T

{
"key": "AZ",
"doc_count™: 18,

1 |

— e
"walue": 36847.4
1

I

Autor opracowania: dr hab. inz. Artur Gramacki
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Eksplorowanie danych
 Agregowanie danych, bardziej ekstremalne przyktady

GET /bank/_search
{
"size": 0,
"aggs": {
"group_by age": {
"range": {
"field": "age",
"ranges": [
{
"from": 20,
"to": 30

"from": 30,
"to": 40

"from": 40,
“to": 50
}
]
I
"aggs": {
"group_by gender": {
"terms": {
"field": "gender.keyword"
I
"aggs": {
"average balance": {
"avg": {
"field": "balance"
}
}
}
}

Autoropracowad
Lt

15~ "aggregations": {
16 ~ "group by age": {
17 - "buckets": [
18 ~ {
19 ey "Jo 6-38.6"
20 "from": 28,
21 "to": 38,
22 “doC_count T 451,
23~ "group_by_gender": {
24 "doc_count_error_upper bound": @,
25 "sum_other_doc_count": 8,
26~ "buckets": [
27 - T
28 "key": "M",
29 —— e Sr—
36 - "average balance": {
31 "wvalue": 27374.85172413793
2 T
T3 o };
4~ {
5 "key": "F",
6 "doc_count": 219,
7- "average_balance": {
8 "walue": 25341.268273972683
40 « )
41 |
43« 1,
{
45 "key": "368.8-48.8",
46 "from": 3@,
47 "to": 48,
48 "doc_count": 584,
O - TR sy oo™ s [

ia: dr hab. inz. Artur Gramacki
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Eksplorowanie danych

* Przeszukiwanie petnotekstowe

brown fox jumps over the quick dog”

brown fox jumps over the lazy dog”

il |
2 "took": 2,
H 3 "timed out™: false,
— term-based queries 2e| - shergoms ¢
5 "total"™: 1,
f ” . 6 "successful™: 1,
—_— - 7 "skipped": @,
ull-text queries skipped”:
9. 1,
DELETE /my_index e~ - itS"=l{
frone 3 11 "total": 3,
PLII ! |T371’|d?>c . . 12 "max_score": @.44255546,
{ "setting=": { "number_of shards": 1 }} 13~ "hits": [

POST /my_index/my_type/_bulk 14 - t ]
{"index":{" id":1}} Lﬂ “_:Lnde?-f.:“ my_lndfalx s
Ilt'tl “-“Th - k b _F rn l? _pre . my type 2

{"title”: e quick brown fox"} 17 ““igm: af
{"index":{" id":2}} 18 " score”:|@.44255546,
{"title":"The quick brown fox jumps over the lazy dog"} - "_source” =% _
{"index"'{" id"'E}} 28 "title": "The quick
A : 21- I
{"title":"The quick brown fox jumps over the quick dog"} | |22- 1,
{"index":{" id":4}} %3' .. . .
{"title":"Brown fox brown dog"} - ..—mde?{.,'.. my_index”,
25 _type™: "my_type”,
26 "_id":
GET /my_index/my_type/ search 27 "_score"f ©.42327484,
{ 28~ " SOUNC o —
" n g 29 "title": "The quick brown fox"
Query 30 - }
"match”: { 31 - B
"title[: "QUICK!" e {
33 " _index": "my_index",
} 1 34 " _type": "my_type",
35 "idn:
} 36 "_scor'i: 8.3881844,
37 - O i
38 "title": "The quick
39 - }
48« 3
41+ 1
42+ }
43«3}

Autor opracowania: dr hab. inz. Artur Gramacki
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Eksplorowanie danych

Przeszukiwanie petnotekstowe | ™=

"total": 4,
"max_score”: @8.58571666,
GET /my_index/my_type/ search "hits": [
{
{ " " " _index": "my_index",
query - { "_type": "my_type”,
"match": { —1d": s
e s " " " _score]: @.58571666,
title": "BROWN DOG! " sourcd’s {
} "title": "Brown fox brown dog"”
¥
¥ ),
} {
" index": "my_index",
" _type": "my_type",
"oddrr e

" score" ] ©.399228904,
" source be=p
"title": "The quick brown fox jumps over the lazy dog"

b

}J

{
" _index": "my_index",
"_type": "my_type”,
"odid": "3
" score" ] ©.39922894,
" source']: {

"title": "The quick brown fox jumps over the quick dog"”

¥

}J

{
"_index": "my_index",
" _type": "my_type",
B e R
" score" ] ©.12583365,
" source' L

"title": "The quick brown fox"

b

¥

1
¥
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https://marcobonzanini.com/2015/02/09/phrase-match-and-proximity-search-in-elasticsearch/

Eksplorowanie danych

* Przeszukiwanie przyblizone (proximity matching)

— uzywana jest tutaj macierz TDM (Term Document Matrix) zbudowana z
pewnymi parametrami domysinymi. Podejscie to bedzie omawiane w

dalszej czesci kursu

Autor opracowania: dr hab. inz. Artur Gramacki

DoclD Content POST /test/articles/1
{"content":"This is a brown fox"}
1 This is a brown fox POST /test/articles/2
{"content":"This is a brown dog"}
2 This is a brown dog POST /test/articles/3
{"content":"This dog is really brown"}
3 This dog is really brown POST /test/articles/4
{"content":"The dog is brown but this document is very very long"}
. : . POST /test/articles/5
- The dog is brown but this document is very very long {"content”:"There is also a white cat™}
. . POST /test/articles/6
7 Thereis also awhite cat {"content":"The quick brown fox jumps over the lazy dog"}
6 The quick brown fox jumps over the lazy dog
GET /test/articles/_search Pos DocID Content Score
{
“query”: { 1 2 This is a brown dog 0.9547657
"match_phrase": {
"content": { 2 4 The dog is brown but this document is very very long 0.2727%02
"query": "brown dog",
"slop": 3
¥
¥
¥
¥
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Radzimy sobie z zywym jezykiem
(Dealing with Human Language)

Czy doktadne dopasowywanie przeszukiwanych dokumentow
do wydanego zapytania jest dobrym podejsciem?

Query: quick brown fox Doc: fast brown foxes

Query: lubimy komputery Doc: komputer da sie lubié

Problemy

rozne niechciane znaki przystankowe i znaki diakrytyczne
liczba mnoga i pojedyncza

zdrobnienia, odmiana stéw (fleksja)

stoplista

synonimy, polisemia

literowki, inne gramatyczne i ortograficzne btedy

Autor opracowania: dr hab. inz. Artur Gramacki
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Radzimy sobie z zywym jezykiem

Elasticsearch posiada wbudowane automatyczne analizatory tekstu
(language analyzers) posiadajace wsparcie dla wielu jezykéw (ale na razie
nie j. polski ®)

— Arabic, Armenian, Basque, Brazilian, Bulgarian, Catalan, Chinese, Czech,
Danish,Dutch, English, Finnish, French, Galician, German, Greek, Hindi, Hungarian,
Indonesian, Irish, Italian, Japanese, Korean, Kurdish, Norwegian, Persian,
Portuguese, Romanian, Russian, Spanish, Swedish, Turkish, and Thai

Wykonywane zadania

— podziat na pojedyncze tokeny, np.
The quick brown foxes - [The, quick, brown, foxes]

— zamiana na mate litery, np. The - the
— usuniecie stow ze stoplisty, np. [The, quick, brown, foxes] = [quick, brown, foxes]
— konwersja tokenow do postaci rdzenia znaczeniowego, np. foxes = fox

— inne transformacje typowe dla danego jezyka, np. John's = john,
aullerst - ausserst, l'eglise - eglis

158
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Radzimy sobie z zywym jezykiem

 Dziatanie analizatora tekstow

— podstawowy cel: podziat tekstu na tokeny

CharacterFilters TokenFilters

— CharacterFilters: np. zamiana na mate litery, usuniecie znacznikéw
HTML, mozna uruchomié¢ wiele filtrow dziatajacych sekwencyjnie

Tokens

Tokens

— Tokenizer: z przeksztatconego w poprzednik kroku strumienia tekstu
wyodrebnia tokeny. Dodatkowo zapamietywana jest pozycja tokenu w
stringu (przydaje sie przy bardziej zaawansowanych opcjach
wyszukiwania)

— TokenFilters: dalsza obrobka tokendéw, np. zastosowanie stemmer-a,
usuniecie tokendw krétszych niz podana dtugos¢, rozpoznanie
synonimow, usuniecie apostroféw, usuniecie tokendw ze stoplisty,
mozna uruchomic wiele filtrow dziatajgcych sekwencyjnie

159
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Radzimy sobie z zywym jezykiem

Source The two <em>lazy</em> dogs were slower than the less
Text lazy <em>dog</em=, Rover.
html_strip The two lazy dogs were slower than the less lazy dog,
Char Filter Rover.
lazy? 4 thet
standard dngs @ -
Tokenizer dog®? Rover!
lowercase
Token Filter
stop
Token Filter
snowball
Token Filter
160
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Radzimy sobie z zywym jezykiem

- Analyzers
Configuring built-in analyzers
Standard Analyzer
simple Analyzer
Whitespace Analyzer
Stop Analyzer
Keyword Analyzer
Pattern Analyzer
Language Analyzers
Fingerprint Analyzer

Custom Analyzer

- Tokenizers
Standard Tokenizer
Letter Tokenizer
Lowercase Tokenizer
Whitespace Tokenizer
UAX URL Email Tokenizer
Classic Tokenizer
Thai Tokenizer
NGram Tokenizer
Edge NGram Tokenizer
Keyword Tokenizer
Pattern Tokenizer

Simple Pattern Tokenizer

Simple Pattern Split Tokenizer

Path Hierarchy Tokenizer

- Token Filters
Standard Token Filter
ASCIl Folding Token Filter

Flatten Graph Token Filter
Length Token Filter

Lowercase Token Filter
Uppercase Token Filter

MGram Token Filter

Edge NGram Taoken Filter
Porter 5tem Token Filter
Shingle Token Filter

Stop Token Filter

Word Delimiter Token Filter
Word Delimiter Graph Token Filter
Stemmer Token Filter
Stemmer Override Token Filter
Keyword Marker Token Filter
Keyword Repeat Token Filter
KStem Token Filter

Snowhball Token Filter

Phonetic Token Filter

Autor opracowania: dr hab. inz. Artur Gramacki

synonym Token Filter
synonym Graph Token Filter
Compound Word Token Filters
Reverse Token Filter

Elision Token Filter

Truncate Token Filter

Unique Token Filter

Pattern Capture Token Filter
Pattern Replace Token Filter
Trim Token Filter

Limit Token Count Token Filter
Hunspell Token Filter
Common Grams Token Filter
Normalization Token Filter
CJK Width Token Filter

CJK Bigram Token Filter
Delimited Payload Token Filter
Keep Words Token Filter

Keep Types Token Filter
Classic Token Filter
Apostrophe Token Filter
Decimal Digit Token Filter
Fingerprint Token Filter

Minhash Token Filter
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Radzimy sobie z zywym jezykiem

* Whbudowane analizatory

Standard Analyzer The standard analyzer divides text into terms on word
boundaries, as defined by the Unicode Text Segmentation algorithm. It removes
most punctuation, lowercases terms, and supports removing stop words

Simple Analyzer The simple analyzer divides text into terms whenever it encounters
a character which is not a letter. It lowercases all terms

Whitespace Analyzer The whitespace analyzer divides text into terms whenever it
encounters any whitespace character. It does not lowercase terms

Stop Analyzer The stop analyzer is like the simple analyzer, but also supports
removal of stop words

Keyword Analyzer The keyword analyzer is a “noop” analyzer that accepts
whatever text it is given and outputs the exact same text as a single term

Pattern Analyzer The pattern analyzer uses a regular expression to split the text
into terms. It supports lower-casing and stop words

Language Analyzers Elasticsearch provides many language-specific analyzers like
english or french

Fingerprint Analyzer The fingerprint analyzer is a specialist analyzer which creates a
fingerprint which can be used for duplicate detection

Autor opracowania: dr hab. inz. Artur Gramacki
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https://www.elastic.co/guide/en/elasticsearch/reference/current/analysis-standard-analyzer.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/analysis-simple-analyzer.html
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Radzimy sobie z zywym jezykiem

* Analizatory uzytkownikow

We define the std english analyzer to be based on the standard analyzer, but configured to
remove the pre-defined list of English stopwords.

The my_text field uses the standard analyzer directly, without any configuration. No stop

words will be removed from this field. The resulting terms are: [ the, old, broun, cow ]

The my_text.english field uses the std_english analyzer, so English stop words will be
removed. The resulting terms are: [ old, brown, cow ]

POST my_index/ analyze

{
"field": "my text", @
"text": "The old brown cow"
¥
POST my_index/ analyze
{
"field": "my text.english", @
"text": "The old brown cow"
¥

PUT my_ index

{
"settings": {
"analysis": {
"analyzer": {

"std english": { @
"type": "standard",
"stopwords": "_english_"

¥

¥
¥
s
"mappings": {
" doc": {
"properties": {
“my text": {
"type": "text",
"analyzer": "standard", @
"fields": {
“english": {
"type": "text",
"analyzer": "std english" €
}
¥
}
}
¥
}
¥
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Radzimy sobie z zywym jezykiem

* Przyktad uzycia, Standard Analyzer

POST _analyze
{

"analyzer": "standard",

"text": "The 2 QUICK Brown-Foxes jumped over the lazy dog's bone."

[ the, 2, quick, brown, foxes, jumped, over, the, lazy, dog's, bone ]

"text": "The 2 QUICK Brown-Foxes jumped over the lazy dog's bone."

}
PUT my_index
{
"settings": {
"analysis": {
"analyzer": {
"my_english_analyzer": {
"type": "standard",
"max_token_ length™: 5,
"stopwords"™: " _english_ "
i
}
¥
¥
¥
POST my_ index/ analyze
{
"analyzer": "my_english_analyzer",
¥

[ 2, quick, brown, foxes, jumpe, d, over, lazy, dog's, bone ]
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Radzimy sobie z zywym jezykiem

 Whbudowane tokenizatory

Standard Tokenizer The standard tokenizer divides text into terms on word
boundaries, as defined by the Unicode Text Segmentation algorithm. It removes
most punctuation symbols. It is the best choice for most languages

Letter Tokenizer The letter tokenizer divides text into terms whenever it encounters
a character which is not a letter

Lowercase Tokenizer The lowercase tokenizer, like the letter tokenizer, divides text
into terms whenever it encounters a character which is not a letter, but it also
lowercases all terms

Whitespace Tokenizer The whitespace tokenizer divides text into terms whenever it
encounters any whitespace character

UAX URL Email Tokenizer The uax_url_email tokenizer is like the standard tokenizer
except that it recognises URLs and email addresses as single tokens

Classic Tokenizer The classic tokenizer is a grammar based tokenizer for the English
Language

Thai Tokenizer The thai tokenizer segments Thai text into words
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Radzimy sobie z zywym jezykiem

* Wbudowane tokenizatory

— N-Gram Tokenizer The ngram tokenizer can break up text into words
when it encounters any of a list of specified characters (e.g.
whitespace or punctuation), then it returns n-grams of each word: a
sliding window of continuous letters, e.g. quick = [qu, ui, ic, ck]

— Edge N-Gram Tokenizer The edge_ngram tokenizer can break up text
into words when it encounters any of a list of specified characters (e.g.
whitespace or punctuation), then it returns n-grams of each word
which are anchored to the start of the word, e.g. quick = [q, qu, qui,
quic, quick]
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Radzimy sobie z zywym jezykiem

Filtrowanie tokendw, przyktad stemmer-a dla jezyka

angielskiego
DELETE /my_index
PUT /my_ index
{

"settings": {
"analysis" @ {
"apalyzep" - I

L

"my analyzer"

: I

zi, dog, bone]

"tokenizer" : "standard",
"filter" : ["standard”, "lowercase",|"my_stemmer”,|"stop"]
¥
b
"filter” : {
‘my_stemmer"|: {
Type  : stemmer”,
"name" : "english"
¥
h
¥
}
} [2, quick, brown, fox, jump, over, la
POST /my_index/ analyze
{
"analyzer":| "my_analyzer"”,
"text": "The 2 QUILCK Brouwn-roxes jumped over the lazy dog's bone.”
¥
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Radzimy sobie z zywym jezykiem

* Pakiet Stempel (Stempel Polish Analysis Plugin)

— zawiera analizator oraz stemmer dostosowany do jezyka polskiego

bin\elasticsearch-plugin install file:///C:/path/to/plugin.zip

-> Downloading file:///t:/ zajecia/ Elasticsearch/analysis-
stempel-6.2.2.zip
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Radzimy sobie z zywym jezykiem

Pakiet Stempel (Stempel Polish Analysis Plugin)

POST analyze
{

"analyzer": "polish",

“text": "W niedziele wielki finat turnieju Raw Air. Wszystko
wskazuje jednak na to, ze w ostatnim konkursie mozemy by¢
Swiadkami wielkiego chaosu. Wszystko przez zmiane regulaminu
rozgrywania konkursu. W drugiej serii zawodnicy beda skaka¢d
zgodnie z klasyfikacjg turnieju Raw Air."

}

[niedzieli¢, wielki, finak, turniej, raw, air, wskazuje,
ostatni, konkurs, méc, swiadkami, wielki, chaos, zmiana,
regulamin, rozgrywa¢, konkurs, drugi, seria, zawodnik, skakac,
zgodny, klasyfikacja, turniej, raw, air,]
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Tutoriale

https://github.com/elastic/examples

— Home for Elasticsearch examples available to everyone. It's a great
way to get started

— sporo przyktadow dla nie najnowszych juz wersji ES, jednak wydaje sie,
ze powinny dziatac¢ tez w nowszych wersjach

https://www.tutorialspoint.com/elasticsearch/index.htm
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