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ELKH Cloud

Hadoop es Spark referencia architektura

» Cel

» Komplex virtualis infrastrukturak kiépitése automatizalt modon az
ELKH Cloud-on. Az alabbi kritériumoknak magas minoségben valo
megfelelés:

» Elosztott

» Hibatlro

» Biztonsagos

» Skalazhato
» Egyszerisitett felhasznalas tesztrendszer és élesrendszer felépitésére

» Minimalis LINUX és felho ismereti tudas szlikséges!
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ELKH Cloud

SZTAKI PERL labor altal fejlesztett nyilt forraskodu hibrid orkesztracios
eszkoz

,OCCO” - ,,0ne Click Cloud Orchestrator”

Orkesztracio: virtualis gepek (VM) és infrastrukturak rugalmas
létrehozasa és menedzselése felho rendszerekben (elotérbe keriil laaC,
laaS rétegben)

Kontextualizacio: gepek személyre szabasa
» Szoftvercsomagok telepitése, konfiguracioja, finomhangolasa

Hordozhato leirok
Skalazasi lehet6ség n CIoudS|gma
Felhofliggetlen megoldas openstack

CLOUD SOFTWARE

i aiazon mE Microsoft (v iBroker 2 cN)ep§3|

U¥ webservices
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Occopus leirok

-Cgmnépontok infra_name: spark-cluster
« Valtozok user_id: somebody@somewhere
Infrastruktara leiro  SKAl4zas
(infrastructure . s nodes:
description) - Fliggosegek e

name: spark-master

\\§~_——’////,/—"" type: spark_master_node
- &W

name: spark-worker
type: spark _worker_node

scaling:
min: 2
max: 10
variables:

HADOOP_VERSION: 3.3.0
SPARK_VERSION: 3.0.1
SPARK_HADOOP_VERSION: 3.2
CONSUL_VERSION: 1.9.3
CONSUL_TEMPLATE_VERSION: ©0.25.1

dependencies:

connection: [ *W, *M ]




'node_def:spark_master node':

resource:
type: nova

7 4 endpoint: replace_with_endpoint_of_nova_interface_of_your_cloud IR
O C CO p u S le] ro k project_id: replace_with_projectid_to_use [KH Cloud
user_domain_name: Default
image_id: replace_with_id_of_your_image_on_your_target_cloud
, network_id: replace_with_id_of_network_on_your_target_cloud
« Csomopontok flavor_name: replace with_id_of_the_ flavor_on_your_target cloud
e Valtozok key name: replace_with_name_of_keypair_or_remove

sy s securit roups:
 Skalazas y_group

Infrastruktura leird

(infrastructure Neneee - r‘c.eplaS:e_with_secur.‘ity_gr‘oup_to_addTor‘_r.‘emove_section
description) ° Fuggosegek floating ip: add_yes_if you_need_floating ip_or_remove
floating ip pool: replace_with_name_of_floating_ip_pool_or_remove
contextualisation:

type: cloudinit
~\--___—”,,/r”’————_- context_template: !yaml_ import

url: file://cloud_init_spark_master.yaml

« Er6forras definialas healt:_CheCki
Y ports: e
« Kontextualizacio - 80890 'node_def:spark_worker_node"':
C50m6p0nt leird * Egészség-ellenérzés timeout: 1000 _ resource:
(Node definition) | *Konfiguracios type: nova
menedzsment endPointE replace_with_endpoi.nt_c'rF_nova_inter‘Face_of_your‘_c10L
project_id: replace_with_projectid_to_use
user_domain_name: Default
image_id: replace_with_id_of_your_image_on_your_target_cloud
\\-____—”,,/””’————- network_id: replace_with_id_of_network_on_your_target_ cloud

flavor_name: replace_with_id_of the_flavor_on_your_target_clol
key _name: replace_with_name_of_keypair_or_remove
security_groups:

- replace_with_security_group_to_add_or_remove_section

contextualisation:

type: cloudinit
context_template: !yaml_import

url: file://cloud_init_spark_worker.yaml

health_check:

ping: False
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telepitése/konfiguralasa/inditasa
o Szolgaltatasok elinditasa

szlikséges |

o Felhasznalo kezelés
o Komponensek telepitése/beallitasa

« A virtualis gép konfiguralashoz

4

ége
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0s

« Csomodpontok
« Fliggo

« Valtozok
« Skal

iro
Csomopont leiro
(Node definition)

)

— o Szolgaltat

Cloud-init
fajlok

(infrastructure
description

Infrastruktura le




A megoldas architekturaja

1
1
Spark leirok J»




Megoldas hasznalatanak lépései

Felhasznalo feladatkore:

0. Lépés: Elékészités (ELKH Cloud projekt, Ures Ubuntu VM elinditas)

1. Lepes: Occopus telepités/konfiguralas

2. Lepes: Leirdk letoltése a virtualis gépre
Occopus/ELKH Cloud weboldala
3. Lepes: Tlzfalszabalyok létrehozasa

ELKH Cloud OpenStack feliletén

4. Lepes: Leirék személyre szabasa a virtualis gépen
5. Lepes: Occopus aktivalasa

S source ~/occopus/bin/activate
6. Lépés: Leirdk importalasa Occopus szamara

S occopus-import nodes/node_definitions.yaml

7. Lepes: Infrastruktara kiépitése

Leirok i

S occopus-build --parallelize infra-spark-cluster.yaml

8. Lepes: Infrastruktura hasznalata

—~

Occopus '
@ R

-

Q//
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ELKH Cloud
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A megoldas hasznalata

1. Occopus telepitése —

2. Leirok letoltése (Aktualis VM-en az

3. Tlzfalszabalyok létrehozasa ™ 1 aktualis referencia

4. Leirdk személyre szabasa architektura eseten)

5. Occopus aktivalasa M

6. Leirdk importalasa - e _e Sor kéd
7. Klaszter kiépitése gy gy

8. Infrastruktura hasznalata —

¥

Rovid és hosszu felhasznalas is tamogatott



1. lepés: Occopus telepitése

T

ELKH Cloud

# Rendszerszintl dependencidk telepitése:
$ sudo apt update && \
sudo apt install -y python3-pip virtualenv redis-server libssl-dev

# Virtudlis kornyezet eldkészitése:
$ virtualenv -p python3 $HOME/occopus
$ source $HOME/occopus/bin/activate

# Occopus telepitése
$ pip install --no-index --find-links https://pip3.1lpds.sztaki.hu/packages OCCO_API

o« s o -

$ mkdir -p $HOME/.occopus
$ curl https://raw.githubusercontent.com/occopus/docs/master/tutorials/.occopus/occopus_config.yaml
-0 $HOME/ .occopus/occopus_config.yaml

# Occopus alapértelmezett authentikacids fajljanak letdltése
$ curl https://raw.githubusercontent.com/occopus/docs/master/tutorials/.occopus/auth_data.yaml -o $HOME/.occopus/auth_data.yaml

Telepitési leiras lépésrol-lépésre:
https://occopus.readthedocs.io/en/latest/user-doc-setup.html



https://occopus.readthedocs.io/en/latest/user-doc-setup.html

1. lépés: Occopus telepitése - Authentikacio
beallitasa

For nova resources:

In case of username/password authentication:
A felhasznaloknak helyesen kell beallitaniuk

a hitelesitési informaciokat a hasznalni
kivant eroforras hitelesitési fajljukban resource:
( nano SHOME/ .occopus/auth_data.yaml ). -

type: nova
auth_data:
username: Your_username

password: your_password

https://occopus.readthedocs.io/en/latest/user-doc-setup.html?highlisht=auth data#authentication

T

ELKH Cloud



https://occopus.readthedocs.io/en/latest/user-doc-setup.html?highlight=auth_data#authentication

Apache Spark klaszter Python stack-el

Attekintés:

2

Ez a bemutato attekintés ad arrdl, hogy hogyan lehet letrehozni egy skalazhato Apache Spark infrastrukturat az
Occopus eszkdz segitségével. Az Apache Spark egy gyors &s altalanos céll klaszter keretrendszer. Magas szintil
APl-kat biztosit Java, Scala, Python és R programnyelvekhez. Tovabba szamos magas szintll eszkozt tamogat,
ibbet kizdtt a Spark 3QL-t a strukiuralt adatfeldolgozashoz, MLlib-et a gepi tanulashoz, GraphX-et a graf
feldolgozashoz, €s Spark Streaming-et a nagy mennyisegl adatok valds idejii feldolgozasahoz. Towvabbi
informaciokért latogasson el az Apache Spark hivatalos weboldalara.

2. lepeés: leirok
letoltese

[0Za5 Szolgaltatasok Hirek GYIK Projekiek Dokumentumok

Cimlap

Az Apache Spark klaszter a HDFS-el (Hadoop Distributed File System) egyitt a Big Data és a a gépi tanulasi
alkalmazasok egyik legfontosabb eszkize, amely lehetdvé teszi a nagy adatallomanyok parhuzamos feldolgozasat
tébb virtualis gépen, amelyek a Spark Workerek. Azonban, egy Spark klaszter letrehozasa a HDFS-el a felhdben
nem egyszerld, a felhd rendszerek és az Apache Spark architekturajanak meély ismeretét igényli. Azert, hogy a
kutatokat megovjuk ettdl a munkatdl, létrehoztuk és kizzétettlk azokat a szikséges infrastruktira leirokat, amelyek
segitségével az Occopus automatikusan epiti a Spark klasztert, a felhasznald altal megadott Workerek szamaval. A
Spark egy "MLIib" nev( specialis kényviarat biztosit a gépi tanulasi alkalmazasok tamogatasara. Hasonloképpen, az

Felhasznalast segitdé szolgaltata

DataAvenue

Cloud alkalmazasokat tamogatd portal inditasa
Occopus cloud orchestrator inditasa

Apache Hadoop klaszter kiépitése

Apache Spark klaszter RStudio stack-el

Apache Spark klaszter Python stack—ell (Frissités: MTA Cloud - Micr]

Docker-Swarm klaszter kiepitése (Frissites: MTA Cloud - Microsoft |
Flowbster - Autodock Vina

TensorFlow, Keras, Jupyter Notebook stack
TensorFlow, Keras, Jupyter Motebook GPU stack (Frissifés: M}

R-orientalt Spark kimyezethez, kifejlesziettik az infrastruktara-leirdokat a gépi tanulasi kdrnyezet 1&trehozasahoz a
felndben. Itt, a programozasi nyelv a Python és a felhasznaldi programozasi kdrnyezet a Jupyter Motebook. A teljes
gépi tanulasi kdmyezet a kivetkezd dsszetevokbdl all Jupyter, Python, Spark €s HDFS. Ezt a gépi tanulasi
kimyezetet az Occopus automatikusan épiti ki és a Spark Workerek szamat a felhasznald hatarozhatja meq.

Ez a bemutatd egy teljes Apache Spark infratstrukidrat hoz 1étre, amely integralva van a HDFS, a Python és a
Jupyter Notebook-al. Tartalmaz egy Spark Master csomopontot s Spark Worker csomdpontokat, amelyek szamat
felfelé vagy lefelé lehet skalazni.

famogatassal)
Kubernetes klaszter
CQueue klaszter

Hasznalati es telepitesi utmutato

https:/foccopus.readthedocs.iolen/latest/tutorial-bigdata-ai.htmi#apache-spark-cluster-with-jupyter-
notebook-and-pyspark

JupyterLab

https://science-cloud.hu/felhasznalast-segito-szolgaltatasok



https://science-cloud.hu/felhasznalast-segito-szolgaltatasok

2. lépes: leirok letoltese

T

ELKH Cloud

Apache Spark klaszter Jupyter notebook és
PySpark Stack leirasa:
https://occopus.readthedocs.io/en/latest/tutor
ial-bigdata-ai.html#apache-spark-cluster-with-
jupyter-notebook-and-pyspark

Apache Spark R Stack leirasa:
https://occopus.readthedocs.io/en/latest/tutor
ial-bigdata-ai.html#apache-spark-cluster-with-
rstudio-stack

Apache Spark cluster with RStudio Stack

This tutorial sets up a complete Apache Spark (version 3.0.1) infrastructure with HDFS (Hadoop
Distributed File System) (version 3.3.0) and RStudio server. Apache Spark is a fast and general-
purpose cluster computing system. It provides high-level APls in Java, Scala, Python and R, and an
optimized engine that supports general execution graphs. It also supports a rich set of higher-level
tools including Spark SQL for SQL and structured data processing, MLIib for machine learning,
GraphX for graph processing, and Spark Streaming. For more information visit the official Apache
Spark page .

This tutorial sets up a complete Apache Spark infrastructure integrated with HDFS, R, RStudio and
sparklyr. It contains a Spark Master node and Spark Worker nodes, which can be scaled up or down.

Features

« creating two types of nodes through contextualisation
« utilising health check against a predefined port
» using scaling parameters to limit the number of Spark Worker nodes

Download

You can download the example as tutorial.examples.spark-cluster-with-r.



https://occopus.readthedocs.io/en/latest/tutorial-bigdata-ai.html#apache-spark-cluster-with-jupyter-notebook-and-pyspark
https://occopus.readthedocs.io/en/latest/tutorial-bigdata-ai.html#apache-spark-cluster-with-rstudio-stack

Apache Spark klaszter

Main Ul port list:

Port Description

4040 Application port (active only if a Spark application is running)

refe re n Ci a a rC h i te kt l:l ré k 10 ]aT4) Submit job to cluster via REST API

Apache Spark klaszter Jupyter notebook és
PySpark Stack leirasa:
https://occopus.readthedocs.io/en/latest/tutor
ial-bigdata-ai.html#apache-spark-cluster-with-
jupyter-notebook-and-pyspark

Apache Spark R Stack leirasa:
https://occopus.readthedocs.io/en/latest/tutor
ial-bigdata-ai.html#apache-spark-cluster-with-
rstudio-stack

7077 Submit job to cluster/Join to the cluster
8080 Master Ul
8081 Waorker Ul

9870 HDF5 NameMode Ul

5. Load the node definitions into the database. Make sure the proper virtualenv is activated!

© Important

Occopus takes node definitions from its database when builds up the infrastructure, so

importing is necessary whenever the node definition or any imported (e.g. contextualisation)
file changes!

occopus-import nodes/node_definitions.yaml

6. Start deploying the infrastructure.

occopus-build infra-spark-cluster.yaml


https://occopus.readthedocs.io/en/latest/tutorial-bigdata-ai.html#apache-spark-cluster-with-jupyter-notebook-and-pyspark
https://occopus.readthedocs.io/en/latest/tutorial-bigdata-ai.html#apache-spark-cluster-with-rstudio-stack

Tovabbi referencia
architekturak elerhetosege

» Tutorials szekcio alatt megtalalhato
>

» Részletes leirasok

Search docs

Concept

Features

Supported Resources

Setup

Composing an infrastructure
Usage

Release Notes

Contact Us

Resource plugins
Config manager plugins

Building clusters

Autoscaling infrastructures

Flowbster

= Big Data and Al applications

Apache Hadoop cluster

Apache Spark cluster with RStudio
Stack

Apache Spark cluster with Jupyter
notebook and PySpark

TensorFlow and Keras with Jupyter
Notebook Stack

TensorFlow and Keras with Jupyter
Notebook Stack using NVIDIA GPU
card

# » Introduction

Introduction

This document is envisaged to i
developed at SZTAKI (Hungary)
services in a single or multi clou

What is Occopus?

Occopus is an easy-to-use hybri
tool. It is a framewaork that prov
configuring and orchestrating di
(so called virtual infrastructures)
systems. Occopus can be used &
developers and devops to create
them at deployment time and af

If you use Occopus, please cite .

« Kowvacs, J. & Kacsuk, P. Occo
Manage Complex Scientific |
https://doi.org/10.1007/s10

+ Lovas, R ; Nagy, E ; Kovacs, J
efficiency ADVANCES IN EN
http:/dx.doi.org/10.1016%2

« Jozsef Kovacs, Péter Kacsuk,
using Occopus, Advances in
0965-9978, https://doi.org/

« Kacsuk, P, Kovacs, J. & Fark:
Large Scientific Data Sets J (
017-9420-4

« Lovas, R ; Farkas, A ; Marosi,
for Cyber-Physical Systems (
http:/dx.doi.org/10.1155%2

User guide

o Concent



https://occopus.readthedocs.io/en/latest/index.html
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3. lepes: Tuzfalszabalyok letrehozasa

= JIIINEN 1 (| Access & Security
_ Compute/Access&Security/Create Security Group
Project Security Groups Key Pairs Floating IPs APl Access
COMPUTE + CREATE SECURITY GROUP | B DELETE SECURITY GROUPS
Overview 0 wame Description Actions
O Al_cpen .
Instances Create Security Group
O default
Volumes
O ssh ®
Mame

images Spark Description:

Security groups are sets of IP filter rules that are applied

Access & Security Description

to the network settings for the VM. After the security

This is a sample Spark Security Group group is created, you can add rules to the security group.

NETWORK

ORCHESTRATION

Identity

CAMCEL CREATE SECURITY GROUP




3. lepes: Tuzfalszabalyok letrehozasa

Access & Security

+ ADD RLILE_‘ ¥ DELETE RU 5

Security Groups Key Pairs Floating IPs APl Access
+ CREATE SECURITY GROUP W DELETE SECURITY GROUPS

[ Name Description Actions

[0 All_cpen MANAGE RULES  ~

[0 spark This is a sample Spark Security Group MANAGE RULES =~
[[] Direction Ether Type IP Protocol Port Range Remote IP Prefix Actions
[ Egress IPv4 Any Any
[ Egress IPvé Any Any =0 DELETE RULE

0.0.0.0/0 DELETE RULE



3. lepes: Tuzfalszabalyok letrehozasa

O O 0O O

Direction

Egress

Egress

Ingress

Ether Type

IPvE

IPv4

IP Protocol

Any

Any

TCP

Port Range

Any

Any

1-65535

+ ADD RULE

Remote IP Prefix

0.0.0.0/0

Add Rule 6

-
Rule

All TCP -

Direction

Ingress -

Remote . a

CIDR -

CIDR @

Your IP (e.g. 123.45.67.89)

/0

123.45.67.89/32
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3. lepes: Tuzfalszabalyok letrehozasa

E OpenStaCk = Project name Add Rule

Project

Networks

compuTE All TGP - Description:

Rules define which traffic is allowed to instances

Direction
NETWORK assigned to the security group. A security group rule
Ingress - consists of three main parts:
Netwark Topalogy Remote ) Rule: You can specify the desired rule template or use
D Name Subnets Associated custom rules, the options are Custom TCP Rule, Custom
Networks CIDR ¥ UDP Rule, or Custom ICMP Rule.
[0 Project name projectname _subnet§192.168.0.0/24
Bruidere CIDR @ Open Port/Port Range: For TCP and UDP rules you may
|
choose to open either a single port or a range of ports.
I 192.168.0.0/24 Selecting the "Port Range” option will provide you with
I / =, space to provide both the starting and ending ports for
7 the range. For ICMP rules you instead specify an ICMP
n Ether Type IP Protocol Port Ra‘ge Remotg#P Prefix type and code in the spaces provided.
\ 7 Remote: You must specify the source of the traffic to be
IPva Any Any 7 0.0.0.0/0 allowed via this rule. You may do so either in the form of
\ s an IP address block (CIDR) or via a source grou
- group
[0 Egress IPVE Any Any /0 (Security Group). Selecting a security group as the
source will allow any other instance in that security
group access to any other instance via this rule.
O ingress IPv4 TCP 1-65535 123.45.67.89/32
O ingress IPv4 TCP 1-65535 192.168.0.0/24 CAMNCEL m




3. lépés: Tlzfalszabalyok létrehozasa |..-

Add Rule

SSH

L]
Remote @

CIDR

CIDR @

0.0.0.0/0

Egress

Ingress

Ingress

Ingress

Ether Type

IPv4

IPvE

IPv4

IPva

IPv4

IP Protocol

Any

Any

TCP

TCP

TCP

Port Range

Any

Any

1-65535

1-65535

22 (SSH)

Remote IP Prefix

0.0.0.0/0

0

123.45.67.89/32

192.168.0.0/24

0.0.0.0/0




3. lepes: Tuzfalszabalyok osszegzese

Ajanlott tlizfalszabaly Hadoop és Spark architekturakra

14

Direction
1 Egress
2 Egress
3 Ingress
4  Ingress
5 Ingress

6 Ingress

IP Protocol

Any

Any

TCP

TCF

TCP

TCF

Port Range

Any

Any

1-65535

1-65535

22 (SSH)

2080

Remote IP Prefix

0.0.0.0/0

/0

Your IP address
123.45.67.89/32

192.168.0.0/24

0.0.0.0/0

Occopus VM - Floating IP

v

‘ Add Rule M

-
Rule

Custom TCP Rule v

Direction

Ingress -

-
Open Port

Port -

Port @

8080

-
Remote @

CIDR -

CIDR @

Occopus VM floating IP

Kimeno forgalom

Pl. lekérdezés
(harmadik féltol)

S curl ifconfig.me
92.21.242.26




4. lepés: Leirok személyre szabasa

Csomopont definicios fajl (nodes/node_definition.yaml)

» Nova eroforras szekcio:

'node_def:spark_master_node':
resource:
type: nova
endpoint: replace_with_endpoint_of_nova_interface_of_your_cloud
project _id: replace with _projectid to_use
user_domain_name: Default
image_id: replace with_id of your_ image on_your target cloud
network_id: replace_with_id_of_network_on_your_target_cloud
flavor_name: replace with_id of the_ flavor_on_your_target cloud
security_groups:
- replace_with_security group to_add_or_remove_section
contextualisation:
type: cloudinit
context_template: !yaml import
url: file://cloud_init_spark_master.yaml
health_check:
ports:
- 8080
timeout: 1000




4. léepes: Leirok szemeélyre szabasa

'node_def:spark_master_node"':
resource:

type: nova
endpoint: replace_with_endpoint_of_nova_interface_of_your_cloud
project_id: replace_with_projectid_to_use
user_domain_name: Default
image_id: replace_with_id_of_your_image_on_your_target_cloud
network_id: replace_with_id_of_network_on_your_target_cloud
flavor_name: replace_with_id_of_the_flavor_on_your_target_cloud
key_name: replace_with_name_of_keypair_or_remove
security_groups:

- replace_with_security_group_to_add_or_remove_section
floating_ip: add_yes_if_you_need_floating ip_or_remove
floating_ip_pool: replace_with_name_of_ floating_ip_pool _or_remove

contextualisation:
type: cloudinit
context_template: !yaml_import

url: file://cloud_init_spark_master.yaml

health_check:
ports:

- 8080

timeout: 1000

ELKH Cloud

'node_def:spark_master_node"':

resource:
type: nova
endpoint: https://sztaki.cloud.mta.hu:5000/v3
project_id: camlé6db63ddf47a98045ef9c726vgqgbp
user_domain_name: Default
image_id: zgsfldc3-b6d5-4b15-942e-61e@ef218dk
network_id: 3yqqqelc-858c-4047-a48a-e2fabond547
flavor_name: 3
key name: key name
security_groups:
- f7d8dc12-fd7a-4d69-ba8d-c1f11c9b5b73
floating_ip: yes
contextualisation:
type: cloudinit
context_template: !yaml_import
url: file://cloud_init_spark_master.yaml
health_check:
ports:
- 8080
timeout: 1000

https://occopus.readthedocs.io/en/latest/user-doc-collecting-resources.html#openstack-horizon-nova
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T

4. lépés: Leirok személyre szabasa -
segitség

Projects

Project

Identity

[0 Name Description Project ID

[[] Project name Description f341d43062b44733aea2d8a5f32a329b

Projects

https://occopus.readthedocs.io/en/latest/user-doc-collecting-resources.html#openstack-horizon-nova
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4. léepes: Leirok szemeélyre szabasa

'node_def:spark_master_node"':
resource:

type: nova
endpoint: replace_with_endpoint_of_nova_interface_of_your_cloud
project_id: replace_with_projectid_to_use
user_domain_name: Default
image_id: replace_with_id_of_your_image_on_your_target_cloud
network_id: replace_with_id_of_network_on_your_target_cloud
flavor_name: replace_with_id_of_the_flavor_on_your_target_cloud
key_name: replace_with_name_of_keypair_or_remove
security_groups:

- replace_with_security_group_to_add_or_remove_section
floating_ip: add_yes_if_you_need_floating ip_or_remove
floating_ip_pool: replace_with_name_of_ floating_ip_pool _or_remove

contextualisation:
type: cloudinit
context_template: !yaml_import

url: file://cloud_init_spark_master.yaml

health_check:
ports:

- 8080

timeout: 1000

ELKH Cloud

'node_def:spark_master_node"':

resource:
type: nova
endpoint: https://sztaki.cloud.mta.hu:5000/v3
project_id: f34fd43062b44733aea2d8a5f32a329b
user_domain_name: Default
image_id:
network_id:
flavor_name:
key _name: key name
security_groups:
floating_ip: yes
contextualisation:
type: cloudinit
context_template: !yaml_import
url: file://cloud_init_spark_master.yaml
health_check:
ports:
- 8080
timeout: 1000

https://occopus.readthedocs.io/en/latest/user-doc-collecting-resources.html#openstack-horizon-nova
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& openstack

Project
COMPUTE g
ELKH Cloud
Overview
# PROJECT (7) 4 SHARED WITH ME (0) 2 PUBLIC (12)
Instances
[J Image Name Type Status Public Protected Format
Volumes
O cent0s 7 Cloud image Image Active Yes No Raw
Images
) |:| DCI Bridge Image Active Yes No Raw
Access & Security
[0 DciBridge + Python Image Active Yes No Raw
NETWORK
O guse Image Active Yes No Raw
ORCHESTRATION
O guse10 Image Active Yes No Raw
Identity
O ubuntu 14.04 LTS Cloud image Image Active Yes No Raw
O Ubuntu 16.04 LTS Cloud image Image Active Yes No Raw
O Ubuntu 16.04 LTS for Heat Image Active Yes No Raw
[0 Ubuntu 16.04 LTS with MPI v2 Image Active Yes No Raw
O Ubuntu 18.04 LTS Cloud image Image Active Yes No Raw
Images

Name  Ubuntu 18.04 LTS Cloud image
ID | 6bba6dc3-b6d5-4b15-942e-61e0ef2fo3ch |
Owner 045cebb7b44d48418d7bfa11a77687fa
Status  Active
Public Yes
Protected Mo
Checksum  a5245b9680cc59454f8435b6ede0dedn
Created Aug. 6,2018, 2:48 p.m.
Updated Aug. 6, 2018, 2:49 p.m.




4. léepes: Leirok szemeélyre szabasa

'node_def:spark_master_node"':
resource:

type: nova
endpoint: replace_with_endpoint_of_nova_interface_of_your_cloud
project_id: replace_with_projectid_to_use
user_domain_name: Default
image_id: replace_with_id_of_your_image_on_your_target_cloud
network_id: replace_with_id_of_network_on_your_target_cloud
flavor_name: replace_with_id_of_the_flavor_on_your_target_cloud
key_name: replace_with_name_of_keypair_or_remove
security_groups:

- replace_with_security_group_to_add_or_remove_section
floating_ip: add_yes_if_you_need_floating ip_or_remove
floating_ip_pool: replace_with_name_of_ floating_ip_pool _or_remove

contextualisation:
type: cloudinit
context_template: !yaml_import

url: file://cloud_init_spark_master.yaml

health_check:
ports:

- 8080

timeout: 1000

ELKH Cloud

'node_def:spark_master_node"':

resource:
type: nova
endpoint: https://sztaki.cloud.mta.hu:5000/v3
project_id: f34fd43062b44733aea2d8a5f32a329b
user_domain_name: Default
image_id: 6bba6dc3-b6d5-4b15-942e-61e@ef2f93cb
network_id:
flavor_name:
key name:
security_groups:
floating_ip: yes
contextualisation:
type: cloudinit
context_template: !yaml_import
url: file://cloud_init_spark_master.yaml
health_check:
ports:
- 8080
timeout: 1000

https://occopus.readthedocs.io/en/latest/user-doc-collecting-resources.html#openstack-horizon-nova
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G OpenStaCk = Project name

Project Network ID az ELKH Cloudon ( ; )

Networks

COMPUTE

NETWORK

Network Topalogy

[0 MName Subnets Associated
Networks

| Project name projectname _subnet 192.168.0.0/24

Briiter:

Network Overview

Name OCCOPUS_net
ID | 3fd4c62d-5fbe-4bd9-9a9f-c161dabeefde
ProjectID a678d20e71cb4b9f812a31e5f3eb63b0
Status  Active
Admin State UP

Shared Mo
External Network Mo
MTU 1450 Flavor ID-k az ELKH Cloudon

Name ID VCPUS RAM Total Disk Root Disk
m1.small 4740c1b8-016d-49d5-a669-2b673f86317c 1 2 GB 20 GB 20 GB
m1.medium |3 2 4GB 40 GB 40 GB
m1.large 4 4 8 GB 80 GB 80 GB

m1.xlarge 41316ba3-2d8b-4099-96d5-efa82181bb22 8 16 GB 160 GB 160 GB



4. léepes: Leirok szemeélyre szabasa

'node_def:spark_master_node"':
resource:

type: nova
endpoint: replace_with_endpoint_of_nova_interface_of_your_cloud
project_id: replace_with_projectid_to_use
user_domain_name: Default
image_id: replace_with_id_of_your_image_on_your_target_cloud
network_id: replace_with_id_of_network_on_your_target_cloud
flavor_name: replace_with_id_of_the_flavor_on_your_target_cloud
key_name: replace_with_name_of_keypair_or_remove
security_groups:

- replace_with_security_group_to_add_or_remove_section
floating_ip: add_yes_if_you_need_floating ip_or_remove
floating_ip_pool: replace_with_name_of_ floating_ip_pool _or_remove

contextualisation:
type: cloudinit
context_template: !yaml_import

url: file://cloud_init_spark_master.yaml

health_check:
ports:

- 8080

timeout: 1000

ELKH Cloud

'node_def:spark_master_node"':

resource:
type: nova
endpoint: https://sztaki.cloud.mta.hu:5000/v3
project_id: f34fd43062b44733aea2d8a5f32a329b
user_domain_name: Default
image_id: 6bba6dc3-b6d5-4b15-942e-61e@ef2f93cb
network_id: 3fd4c62d-5fbe-4bd9-9a9f-cl6ldabeefde
flavor_name: 3
key _name: key_name
security_groups:
floating_ip: yes
contextualisation:
type: cloudinit
context_template: !yaml_import
url: file://cloud_init_spark_master.yaml
health_check:
ports:
- 8080
timeout: 1000

https://occopus.readthedocs.io/en/latest/user-doc-collecting-resources.html#openstack-horizon-nova
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ELKH Cloud

Security Group ID az ELKH Cloudon
& openstack

Project
Access & Securit
COMPUTE y
Qverview
Security Groups Key Pairs Floating IPs APl Access
Instances
volumes # DELETE SECURITY GROUPS
Images [0 Name Description Actions
Access & Security [J All_open MANAGE RULES ~ ~
NETWORK [0 spark This is a sample Spark Security Group MANAGE RULES | ~

& openstack

Project .
Access & Security
COMPUTE
Overview
Instances
[ Direction Ether Type IP Protocol Port Range Remote IP Prefix
Volumes
[0 Egress IPv4 Any Any 0.0.0.0/0
Images
[0 Egress IPvE Any Any /0
Access & Security
D Ingress IPv4 TCP 1-65535 123.45.67.89/32

HETWORK



4. léepes: Leirok szemeélyre szabasa

'node_def:spark_master_node"':
resource:

type: nova
endpoint: replace_with_endpoint_of_nova_interface_of_your_cloud
project_id: replace_with_projectid_to_use
user_domain_name: Default
image_id: replace_with_id_of_your_image_on_your_target_cloud
network_id: replace_with_id_of_network_on_your_target_cloud
flavor_name: replace_with_id_of_the_flavor_on_your_target_cloud
key_name: replace_with_name_of_keypair_or_remove
security_groups:

- replace_with_security_group_to_add_or_remove_section
floating_ip: add_yes_if_you_need_floating ip_or_remove
floating_ip_pool: replace_with_name_of_ floating_ip_pool _or_remove

contextualisation:
type: cloudinit
context_template: !yaml_import

url: file://cloud_init_spark_master.yaml

health_check:
ports:

- 8080

timeout: 1000

ELKH Cloud

'node_def:spark_master_node"':

resource:
type: nova
endpoint: https://sztaki.cloud.mta.hu:5000/v3
project_id: caml6db63ddf47a98045ef9c726vgqgbp
user_domain_name: Default
image_id: zgsfldc3-b6d5-4b15-942e-61e@ef218dk
network_id: 3yqqqelc-858c-4047-a48a-e2fabond547
flavor_name: 3
key _name: key_name
security_groups:
- f7d8dc12-fd7a-4d69-ba8d-c1f11c9b5b73
floating_ip: yes
contextualisation:
type: cloudinit
context_template: !yaml_import
url: file://cloud_init_spark_master.yaml
health_check:
ports:
- 8080
timeout: 1000

https://occopus.readthedocs.io/en/latest/user-doc-collecting-resources.html#openstack-horizon-nova
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4. lépés: Leirok személyre szabasa - klaszter méretének

beallitasa

Ha sziikséges, frissitse a Spark dolgozo (worker)
csomopontok szamat!

Ehhez szerkessze at az infra-spark-cluster.yaml fajlt és
modositsa a ,,min” es ,,max” paramétereket a ,,scaling”
kulcsszo alatt.

» Askalazas az az intervallum, amelyben a csomopontok szama
megvaltozhat (min, max). Jelenleg a minimalis érték 2-re van
allitva (ami az inditaskor a kezdeti szam lesz), és a maximalis
értéke 10.

» Ne feledje, hogy az Occopusnak legalabb egy csomdpontot el
kell inditania minden egyes csomoéponttipusbodl, hogy az
infrastruktira megfeleléen miikodjon, valamint a skalazas csak
a Spark dolgozo6 (worker) csomopontokon alkalmazhatd ebben a
példaban!

» Késobb: manualis skalazas

T

ELKH Cloud

nodes:
- &M
name: spark-master
type: spark master node
- &W
name: spark-worker
type: spark worker node
scaling-
dependencies:

- connection: [ *W, *M ]




5. lepés: occopus aktivalasa

Gy6zodjon meg rola, hogy a megfelelo virtualenv aktivalva

van!

Amennyiben ezt még nem tette volna meg korabban, az
alabbi parancs segitségével aktivalhato az Occopus virtualis

kornyezete:

(occopus)

ubuntu@occo:~/spark-cluster-with-python$ source $HOME/occopus/bin/activate

ubuntu@occo:~/spark-cluster-with-python$

T

ELKH Cloud




T

6. lepés: leirok importalasa

Importaljuk a személyre szabott leirdkat az Occopus adatbazisaba:

$ occopus-import nodes/node definitions.yaml
Successfully imported nodes: spark_master_node, spark_worker_node

= Megjegyzés: A nodes mappaban talalhatdé cloud init fajlok
szerkesztésével a halado felhasznaldk személyre szabhatjak a Spark
konfiguracios fajljait (cloud_init_spark_master.yaml,
cloud_init_spark_worker.yaml).

= Fontos: Az Occopus akkor veszi fel a csomopont definiciokat az
adatbazisbol, amikor felépiti az infrastrukturat, igy mindig importalasra
van szikség, ha a node definicios fajl, vagy barmelyik (pl.:
kontextualizacios) fajl megvaltozik!




7. lepés: infrastruktura kiepitese

Az alabbi parancs segitseégével megkezdhetjik a klaszter felépitését:
$ occopus-build --parallelize infra-spark-cluster.yaml

Tipp: occopus-build --parallelize infra-spark-cluster.yaml (parhuzamos VM
kiépités, az egymastol fliggetlen VM-ek esetében)

T

ELKH Cloud

* %k

k%
k%
k%
k%
k%
k%
k%
k%
k%

$ occopus-build --parallelize infra-spark-cluster.yaml

2021-02-17 17:07:21,391

2021-02-17
2021-02-17
2021-02-17
2021-02-17
2021-02-17
2021-02-17
2021-02-17
2021-02-17
2021-02-17

17:
17:
17:
17:
17:
17:
17:
17:
17:

25:
25:
25:
25:
25:
25:
25:
25:
25:

04,184
05,360
05,371
05,371
05,373
05,373
05,376
05,409
05,413

Creating node 'spark-master'/'0b8269fe-78ec-47fc-8cdb-7195209e5123°

Health checking for node 'spark-master'/'@b8269fe-78ec-47fc-8cdb-7195209e5123"
Checking node reachability (©b8269fe-78ec-47fc-8cdb-7195209e5123):
193.224.59.67 => ready
Checking port availability (©b8269fe-78ec-47fc-8cdb-7195209e5123):
8080 => ready
Health checking result: ready
Node 'spark-master'/'@b8269fe-78ec-47fc-8cdb-7195209e5123" is ready.
Creating node 'spark-worker'/'50c7cfe9-4c3c-4928-81e6-d58323ble2b2’
Creating node 'spark-worker'/'98a82e45-6bf2-4cb9-9ead-953be4435bd7’




7. lepées: infrastruktura kiépitese

ELKH Cloud

Instances 1

Instance Name = = FILTER & | AUNCH INSTANCE W DELETE INSTANCES MORE ACTIONS - |

[0 Instance Name Image Name IP Address Size Key Pair  Status  Availability Zone  Task  PowerState  Time since created Actions

ASSOCIATE FLOATING 1P -

Instances 2

Instance Name = ~ FILTER @ LAUNCH INSTANCE W DELETE INSTANCES MORE ACTIONS - |

[0 Instance Name Image Name IP Address Size Key Pair Status  Awailability Zone Task  Power State Time since created Actions

[0 occopus-spark-cluster-e91b018b-spark-master-b1d8bge2 Ubuntu 18.04 LTS Cloud image Floating IPs: m1.medium Active  nova MNone  Running 3 minutes CREATE SNAPSHOT -




7. lepées: infrastruktura kiépitese

ELKH Cloud

Instances

Instance Name = ~ FILTER & LAUNCH INSTAMNCE # DELETE INSTANCES MORE ACTIONS -

[0 Instance Name Image Name IP Address Size Key Pair Status  Availability Zone Task Power State Time since created Actions

occopus-spark-cluster-b68c5d40-spark-worker-7399ea46 Ubuntu 18.04 LTS Cloud image m1.medium Active  nova Mone  Running 1 minute CREATE SNAPSHOT -

occopus-spark-cluster-b68c5d40-spark-worker-303b0625 Ubuntu 18.04 LTS Cloud image m1.medium Active  nova Mone  Running 2 minutes CREATE SNAPSHOT = -

[0 occopus-spark-cluster-b68c5d40-spark-master-ac15312f Ubuntu 18.04 LTS Cloud image F|oati|‘|g IPs: m1.medium Active  nova None  Running 11 minutes CREATE SNAPSHOT = ~




7. lepés: infrastruktura kiepitese

Sikeres lefutas utan a virtualis gépek IP cimei, node ID -jai,
valamint az infrastruktira azonositoja megjelenik a log lizenetek
aljan, listaba szedve.

Az infrastruktira azonositdja elmenthetd, vagy lekérdezheto az
occopus-maintain parancs segitségével:

k%
k%
%k
%k
%k
%k
%k
%k
%k
%k

2021-
2021-
2021-
2021-
2021-
2021-
2021-
2021-
2021-
2021-

02-17
02-17
02-17
02-17
02-17
02-17
02-17
02-17
02-17
02-17

17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
c8553539-42c9-40b1-97bc-d53ab8947ca7

26:

26

33,041

133,127
26:
26:
26:
26:
26:
26:
26:
26:

33,127
33,128
33,128
33,128
33,128
33,129
33,129
33,129

Submitted infrastructure: 'c8553539-42c9-40b1-97bc-d53ab8947ca7’
List of nodes/instances/addresses:
spark-worker:
50c7cfe9-4c3c-4928-81e6-d58323ble2b2:
198.124.39.182
98a82e45-6bf2-4cb9-9ead-953bed4435bd7:
198.124.39.144
spark-master:
0b8269fe-78ec-47fc-8cdb-7195209e5123:
198.124.39.67

T

ELKH Cloud




8. lepes: infrastruktura hasznalata

quﬂ’(\_I _— Jobs Stages Storage Environment Executors

» Ellendrizheti a Spark klaszter
helyes miikodését, statisztikait
az alabbi weblapokon: User: sparkuser

Total Uptime: 2.5 min
Scheduling Mode: FIFO

> Application Ul: Completed Jobs: 4
"http://<SparkMasteriP>:4040"  ~vent timeine

[J Enable zooming

> Spark UI : Executors

Spark Jobs (?)

[ ] Added Executor 1 added
"http://<SparkMasterIP>:8080" @ removes i e aaad Executor 0 added|
Jobs

» Jupyter Ul: BB Sucosedes
"http://<SparkMasterIP>:8888"  m raies

[ | Running count at <ipython-input-22-24623bd1830c=:2 (Job 0)
» HDFS Ul:

H
"http://<SparkMasterIP>:9870" 19 February 0758

L4
34 35 36 37 38 39

~ Completed Jobs (4)

Page: 1

Jobid ~ Description Submitted Duration Stages: ¢
3 runJdob at PythonRDD.scala: 154 2021/02/19 07:58:42 03s 2/2 (1 sKij

runJob at PythonRDD.scala: 154

2 sorByKey at <ipython-input-24-Seed02ccd423=:3 2021/0219 07:58:42 02s 171 (1 ski|
sorByKey at <ipython-input-24-9ee402ccd423=:3

1 sortByKey at <ipython-input-24-9ee402ccd423>:3 2021/02/19 07:58:39 3s 2/2
sortByKey at <ipython-input-24-9ee402ccd423>:3

0 count at <ipythor-input-22-24623bd1830c>:2 2021/02/19 07:58:35 4s 1/1
count at <ipython-input-22-24623bd1830c>:2




oo

lepes: infrastruktura hasznalata

quﬁ'g ... Spark Master at spark://spark-master:7077

» Ellendrizheti a Spark klaszter
URL: spark:/ispark-master:-7077

helyes miikodését, statisztikait Alive Workers: 2
az alébb] Web[apokon: Cores in use: 4 Total, 4 Used
Memeory in use: 2.7 GiB Total, 2.0 GiB Used
» Application Ul: Resources inuse:
" " Applications: 1 Running, 1 Completed
http://<SparkMasterlP>:4040 Drivers: 0 Running, 0 Completed
Status: ALIVE
» Spark Ul:
"http://<SparkMasterlP>:8080" ~ Workers (2)

Worker Id Address
> :Ijupyter U I: " worker-20210219073415-192.168.10.83-36705 192.168.10.83:35705
http://<sparkMaSterIP> :8888 worker-20210219073422-192.168.10.84-41035 192.168.10.84:41035
» HDFS Ul:
"http://<SparkMasterIP>:9870" ~ Running Applications (1)
Application 1D Mame Cores Memory per Executor
app-20210219075834-0001 (kill) | test 4 1024.0 MiB

~ Completed Applications (1)

Application ID Name Cores Memory per Executor

app-20210219075813-0000 test 4 1024.0 MiB




Test Spark Cluster

8. lepés: infrastruktura Import python libraries
hasznélata In [1]: from pyspark import SparkContext, SparkConf

In [2]: SparkMasterIP="192.163.18.8"

ori i Start Spark Application
» Ellenorizheti a Spark klaszter park App

helyes miikodését, statisztikait In [3]: # Start Spark Local mode

’ . . # sc = SparkContext(appName="test"”, master="Local"”)
az alabbi weblapokon:
# Start Spark cluster mode

» Application Ul:

"http://<SparkMaster|P>:4040" sc = SparkContext(appMame="test"”, master="spark://"+SparkMasterIP+":7877")
» Spark Ul: In [4]: |sc
"http://<SparkMasterIP>:8080" Out[4]: sparkContext
> . Spark Ul
: Versi
"http://<SparkMaster|P>:8888" ;E::
Mast
» HDFS Ul: 52:::ff192.153.1a.3:?ra??
"http://<SparkMasterIP>:9870" AppName
test

In [5]: import sys
from random import random
from operator import add
from pyspark.sgql import SparkSession




HEdDDp Overview Datanodes Datanode Volume Failures Snapshot Startup Progress Liilities -

8. lepés: infrastruktura
hasznalata

Overview 'spark-master:9000' (vactive)

Started: Fri Feb 19 08:22:49 +0100 2021
Version: 3.3.0, raa96M 871bfd558Mbaco9ci2ad1ecd70dag49af
» Ellendrizheti a Spark klaszter Compiled: Mon Jul 06 20-44:00 +0200 2020 by brahma from branch-3 3.0
helye,s mukodeéset, statisztikait Cluster ID: CID-06726bb8-4251-4399-80a5-872840041d30
az alabbi weblapokon:
Block Pool ID: BP-24670139-192.168.10.82-1613719364784
» Application Ul:
"http://<SparkMaster|P>:4040" 3
ummar
» Spark Ul: y
"http://<SparkMasterIP>:8080"
Security is off
> Jupyter UI Safemode is off.
http: //<SparkMasterI P>:3388 1 files and directories, 0 blocks (0 replicated blocks, 0 erasure coded block groups) = 1 total filesystem object(s).
> HDFS U |: Heap Memory used 99.16 MB of 238.5 MB Heap Memory. Max Heap Memory is 873.5 MB.
"http: //<SparkMaSter|P>:9870" Non Heap Memory used 49.95 MB of 51.09 MB Commited Non Heap Memory. Max Non Heap Memory is <unboundeds=_

Configured Capacity: 76.26 GB
Configured Remote Capacity: 0B

DFS Used: 96 KB (0%)




Megoldas hasznalatanak lépései

Felhasznalo feladatkore:

0. Lépés: Elékészités (ELKH Cloud projekt, Ures Ubuntu VM elinditas)

1. Lepes: Occopus telepités/konfiguralas

2. Lepes: Leirdk letoltése a virtualis gépre
Occopus/ELKH Cloud weboldala
3. Lepes: Tlzfalszabalyok létrehozasa

ELKH Cloud OpenStack feliletén

4. Lepes: Leirék személyre szabasa a virtualis gépen
5. Lepes: Occopus aktivalasa

S source ~/occopus/bin/activate
6. Lépés: Leirdk importalasa Occopus szamara

S occopus-import nodes/node_definitions.yaml

7. Lepes: Infrastruktara kiépitése

Leirok i

S occopus-build --parallelize infra-spark-cluster.yaml

8. Lepes: Infrastruktura hasznalata
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Infrastruktura skalazas

Az Occopus eszkoz lehetové teszi a virtualis infrastruktirak manualis fel- vagy
leskalazasat. A skalazas egy kétfazisu mivelet: elsoként regisztraljuk a skalazasi kérést,
és ezutan fel- vagy le skalazzuk a kivalasztott infrastrukturat, Uj csomopontok épitésével
vagy meglévo csomopontok torlésével.

1. A skalazasi kérelmet az § ocopus-scale paranccsal tudjuk megadni.
Pl.: $ occopus-scale -n spark-slave -c COUNT -i INFRA_ID, ahol:

» -n (node): a skalazandé csomopont neve

» -c (count): egy pozitiv vagy negativ szam, amely megadja a skalazas iranyat és annak
nagysagat

» -i (infrastructure): a cél infrastruktira azonositéja (Soccopus-maintain -l parancs segitségével
lekérdezheto)

2. A skalazast az occopus-scale parancs kiadasa utan, az $ occopus-maintain
paranccsal hajthatjuk végre a kéréseket. Példa: $ occopus-maintain - i
INFRA_ID, ahol:

» -i (infrastructure): a cél infrastruktira azonositoja
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Infrastruktura torlése

» Az infrastruktUra lebontasahoz sziikségiink lesz az infrastruktura ID-ra. Az ID-
nak a beszerzésére az alabbi modokon van lehetoség:

» Az infrastruktura felépités végénél az Occopus kiirja:

** 2021-02-17 17:26:33,127 spark-worker:

** 2021-02-17 17:26:33,128 50c7cfe9-4c3c-4928-81e6-d58323ble2b2:
** 2021-02-17 17:26:33,128 198.124.39.182

** 2021-02-17 17:26:33,128 98a82e45-6bf2-4cb9-9ead-953be4435bd7:
** 2021-02-17 17:26:33,128 198.124.39.144

** 2021-02-17 17:26:33,129 spark-master:

** 2021-02-17 17:26:33,129 0b8269fe-78ec-47fc-8cdb-7195209e5123:
** 2021-02-17 17:26:33,129 198.124.39.67
|c8553539-42c9-40b1-97bc-d53ab8947ca7]

» Az Occopus altal menedzselt infrastruktirak lekérése: S occopus-maintain -l

(occopus) ubuntu@occo:~$ occopus-maintain -1

Using default configuration file: '/home/ubuntu/.occopus/occopus_config.yaml'
Using default authentication file: '/home/ubuntu/.occopus/auth_data.yaml'

** 2021-02-19 07:45:09,861 Starting up; PID = 12555

List of active infrastructure:

|c8553539-42c9-40b1-97bc-d53ab8947ca7|
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Infrastruktura torlese

Az infrastrukturat az $ occopus-destroy -i <infralD> paranccsal torolhetjiik ki.

(occopus) ubuntu@occo:~$ occopus-destroy -i c8553539-42c¢9-40b1-97bc-d53ab8947ca7
Using default configuration file: '/home/ubuntu/.occopus/occopus_config.yaml'
Using default authentication file: '/home/ubuntu/.occopus/auth_data.yaml’

** 2021-02-17 19:26:21,112 Starting up; PID = 1787

** 2021-02-17 19:26:21,114 Start dropping infrastructure c8553539-42c9-40b1-97bc-d53ab8947ca7
** 2021-02-17 19:26:21,259 Dropping node 'spark-worker'/'50c7cfe9-4c3c-4928-81e6-d58323ble2b2’
** 2021-02-17 19:26:22,440 Dropping node 'spark-worker'/'98a82e45-6bf2-4cb9-9ead-953be4435bd7"’
** 2021-02-17 19:26:23,309 Dropping node 'spark-master'/'0b8269fe-78ec-47fc-8cdb-7195209e5123"

*¥* 2021-02-17 19:26:24,184 |Finished dropping infrastructure c8553539—42c9-40b1—97bc—d53ab8947ca7|




Apache Hadoop klaszter
referencia architektura

Apache Hadoop cluster

This tutorial sets up a complete Apache Hadoop (version 3.3.0) infrastructure. It contains a Hadoop
Master node and Hadoop Slave worker nodes, which can be scaled up or down. To register Hadoop
Slave nodes Consul is used.

Features
« creating two types of nodes through contextualisation
« utilising health check against a predefined port
« using scaling parameters to limit the number of Hadoop Slave nodes
« manage cluster nodes with Consul

Prerequisites

« accessing a cloud through an Occopus-compatible interface (e.g EC2, Nova, Azure, etc.)
- target cloud contains a base Ubuntu OS image with cloud-init support

Download

You can download the example as tutorial.examples.hadoop-cluster .

Apache Hadoop klaszter leirasa és letoltése:

https://occopus.readthedocs.io/en/devel/tutorial-bigdata-

ai.html#apache-hadoop-cluster



https://occopus.readthedocs.io/en/devel/tutorial-bigdata-ai.html#apache-hadoop-cluster

Osszefoglalas
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Cél, hogy a magyar kutatok minél gyorsabban kezdhessek el az Big Data
és MI-hez kapcsolodo kutaté munkat az ELKH Cloud-on

A kulonbozo mukodoképes Big Data/MI kornyezetek létrehozasat
automatizaltan, az Occopus eszkoz segitsegéevel epitjuk ki

A kiépitéshez nem sziikséges mély informatikai, halozati, vagy a
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Az eddig osszeallitott MI kornyezetek (Hadoop, Spark, Jupyter, RStudio)
referencia architektura formajaban elérhetok és kiprobalhatok az ELKH
Cloud-on

ELKH Cloud technikai support:

info@science-cloud.hu



Koszonom a figyelmet!




