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MI fo teruletei es tamogatott
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Spark eco system

Shallow Deep
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Big Data keretrendszerek

» Hadoop keretrendszer
» Spark keretrendszer




Hadoop keretrendszer

MAPREDUCE
(Processing using
different languages)

SPARK (In-Memory,
Data Flow Engine)

oar

Resource
Management

Storage

HIVE & DRILL MAHOUT &
(Analytical SPARK MLIib

SQL-on-Hadoop) (Machine learning)

APACHE Eil

DRILL

KAFKA & STORM
(Streaming)

PIG
(Scripting)

SOLR & LUCENE
(Searching
& Indexing)

HBASE
(NoSQL Database)

HSARSE
00ZIE
(Scheduling)

(010,7 = E]

ELKH Cloud




T

Spark keretrendszer
BinkDB
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Rapidminer ELKH Cloud

» IDE (Integrated Development Environment)
» Funkciogazdag front-end workflow keészitéshez

» Radoop backend hasznalataval Spark es Hadoop
tamogatas

» Neuralis halozatok letrehozasa, telepitése ées
menedzsmentje is tamogatott
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Rapidminer és Spark integracio

Job Agent

il temitonyy RapidMiner Server
* Authentication
* Resource Managment m
RapidMiner
Server Ul

RapidMiner
Studio

http(s)

VMs for running
non-Hadoop tasks

o

Hadoop tasks

Local process design

ﬁ))) rapidminer

Spark

Execution Spark MLIlib
Framework

Hive
(on Spark, Tez or MR)

IELIE

SparkR & HDInsight

PySpark
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Studio

Views:

Results

j Auto Model l

ELKH Cloud

Repository X | Process X
[ - )

& Add Data ] = ] © Process »
I DE Kaggle (f1orian) UAl | process

w 5% KNN (florian) Retrieve springban...

Select Attributes

Nominal to Numeri...

Cross Validation

2 KNN noise (florian - v1, 5/22/17 1.01pM | Dine
%" KNN SpringBank Drive (florian - v1. 570

B knn-demo-1 (florian - v1.5/22/17 2 37I

M knn-demo-2 (florian - v1. 5/21/17 2.42

44" SpringBank Drive Linear Regression

4+ SpringBank Drive Linear Regression
M springbankdrive sample (lorian - v1. ¢
M springbankdrive-text-enriched (flori:

» © ManuCore (florian) A d
< e >

Operators X

Retrieve
write x

= =1 i

>

- Ebau Access (12_)
w 5 Files (6)
w 1'% Write (6)

+5s Write ARFF
1% Write XRFF
X Write Access
w ' Database (1)
L Write Database v R ded Op

springban...

®

° We found "Tableau Table Writer” in the
Show me!

Marketplace. ’ 7 SetRole

Click or drag to connect, ALT + click to disconnect.

ot 37"\ ¥ split Data

s sti ~ Normalize

O Al Studio ¥ ]
Parameters X
10088 £ £ 4 3 w 1| | slaWrite Bxcel
excel file ] l®
res g file format xlsx v ®
fes
- sheetname RapidMiner Data @
res J
date format AH:mmss v 0 ®
. number format 2.0 @
Write Excel
i th
"% & ; Write Excel.through (through)
L Meta data: Data Table
& ® Source: [/Classes/KNN/springbankdrive-text-enriched

2 28% Y Filter Examples

Number of examples = 10

27 attributes:

Generated by: Write Excel.through + Apply Model (2).Jabelled
data « Retrieve springbankdrive new data.output

Role Name

, Type i Range J Missin... ’

StteelNum...‘in(eger “-[zsx - 1...”- 0 A

Street polynominal =[Boler R... = 0 “

Address polynominal =[104 Ox... = 0

ZipCode polynominal =[NS5V, N... = 0

Longitude real =[-81.33... = 0

Latitude  real =[42.951... = 0 7
< I —— >

Press "F3" for focus.

™7
This operator writes an ExampleSet to a
Excel spreadsheet file.

Jump to Tutorial Process
v
st27%  Description

=
i




Rapidminer Stu

B <new process*> - RapidMiner Studio Professional (Deploy
File Eot Process View Connections Cioug Settings Extensions

1) 7.1.001 & SHEND S——

mH- (2 .

% Operators X Process x

 Repository
(R Process » Radooo Nest » Voldation

» 7 Data Access (46)
» T Blenaing (77) Decision Tree (M iib binominal)
» [T Cleansing (26) P 4= ¢ ~p
» [ Modeling (125) wp
» [T Scoring (10)
» [ Validation (30)
» [0 ity (85)
¥ 3 Bxtensions (157)
» [ Wed Mining (15)
» [ Text Processing (53)
¥ ) Radoop (72)
v I Data Access (7)
v I Hive (3)
‘& Retrieve from Hive
‘& Store in Hive
‘& Append into Hive
» I Read (2)
» 1 wirite (2)
» 7] Blenaing (25)
» 171 Cleansing (5)
» T Modeing (14)
» T Scoding (1)
v I validation (4)
‘v Spitvatdason
‘W Pedormance (Classificason)
‘% Performance (Regression)
W F (Binominal
> I Uy (15)
@ Radoop Nest
» 17 Legacy Result Access (17)

Training

Recommended Operators 1/
‘& Nawve Bayes 28

w( P

L¥WM
Apply Model
LR w) q
qw é e d

10%° P L 4 @

Petformance

=l "F

‘s Performance (Bino. 2% 0% o7 LogisicRegression 8% 16% {7 LinearRegression 8% 12% 7 Decision Tree

g

e
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ELKH Cloud

Parameters *

47 Decision Tree (MLED binominal)

tie tormat PARQUET
enterion Entropy
minimal gain 01
manmal depth 20
manimum bins 2
minimal size for spit 4

subsampling rate 10

& Hide 30anced parameters

Help x

& Decision Tree (MLIib binominal)
Radoop

Synopsis

3 Tree for classifi of both
nominal and numerical data. It is based on the decision
tree implementation in Spark MUIb,

Description
fe about the alg can be found at https:
//spark.apache.org b-decision-tree.html
Please note that unkke RapidMiner's Decsion Tree, this
<an handle only binominal label. The displayed count of
label classes in each node in the model is only a scaled
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Deep Learning for Java (DL4J)

» Tamogatott nyelvek:

» Java and Scala
» Apache Hadoop és Spark tamogatas elosztott CPU vagy GPU kornyezetben
» Széleskorl neuralis halo modell tamogatas

» Java nem elterjedt eszkoz mély tanulas teriletén, igy nehezen integralhato
mas keretrendszerekkel

» Alegfobb elonye, hogy Java alapu rendszerekhez jol illeszthet6 gépi tanulasi

feladatokhoz ﬁDL‘”
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Mely tanulasi keretrendszerek

Amazon

Microsoft
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Parhuzamositasi stratégiak

Adat parhuzamos Modell parhuzamos
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Apache MXNet

Nyilt forraskodu meély tanulasi keretrendszer

Széleskor(i programozasi nyelv tamogatas

Atjarhatdsagot biztosit prototipus és produkcids rendszerek kozott
NVIDIA CUDA alapu GPU tamogatas

Adat és modell parhuzamos elosztott tanitas

vV v v v VvV Vv

Kozpontositott kulcs-érték tar az elosztott tanitas szinkronizalasahoz

@dxnet
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The Microsoft Cognitive Toolkit (CNTK)

v

Nyilt forraskodu mely tanulasi keretrendszer produkcios szintl elosztott mély
tanulashoz

Microsoft fejlesztés - Azure felho tamogatas

A neuralis halozat szamitasi grafként valo reprezentalasa
Széleskorl programozasi nyelv tamogatas

NVIDIA CUDA alapu GPU tamogatas

MPI hasznalata allomasok kozotti kommunikaciora

vV v v v Vv
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PyTorch

» Nyilt forraskodu gépi tanulasi keretrendszer prototipus és produkcios
rendszerekhez

Facebook fejlesztés

Python alapu implementacio

Tensort definial a matrix miveletek GPUn tortén6 végrehajtasahoz
NVIDIA CUDA alapu GPU tamogatas

Adat és modell parhuzamos elosztott tanitas

vV v v v v Vv

MPI és Gloo alapu allomasok kozotti kommunikacio

O PyTorch




TensorFlow

vV v v v vV VvV Y

T

ELKH Cloud

Nyilt forraskodu gépi tanulasi keretrendszer

Google fejlesztés

Szamitasi graf alapu miveletvegzes

Tensort (n-diemnzios matrix) definial a matematikai miveletekhez

CPU, GPU és TPU tamogatas

NVIDIA CUDA alapu GPU tamogatas K Ke ra S
» Magasabb szintli programozasi kornyezet

» Zokkenomentes CPU és GPU kozotti valltas 1F

TensorFlow 2.0 verziotdl a Keras integralasra keriilt
gRPC protokollt hasznal allomasok kozotti kommunikaciohoz

TensorFlow
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Horovod

Nyilt forraskodu elosztott mély tanulasi keretrendszer
Uber fejlesztés
TensorFlow, Keras, PyTorch, Apache MXNet és Spark tamogatas

Konnyen alkalmazhato elosztott tanitas

vV v.v. v Yy

Adat parhuzamos végrehajtas

» Modell parhuzamos végrehajtas egy allomason beliil

v

MPI alapu allomasok kozotti kommunikacio
Baidu eredeti megoldasanak tovabbfejlesztése

v

» Ring-allreduce stratégia
» 2*(N-1) kommunikacié minden tanitasi lépés utan

» Allreduce N*(N-1) kommunikaciot general |épésenként
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Horovod elosztott tanitas

Training with synthetic data on NVIDIA® Pascal™ GPUs

i i
8 16 32 64

Inception V3 ReshNet-101
Number of GPUs and model name

1]
E‘ 8,000.0
= 6,000.0
4,000.0
. ] i
0.0 i
8 16 32 64 128

1 1

M Distributed TensorFlow M Horovod Oldeal
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Osszegzés

» Adat feldolgozas és Big Data feladatok
» Hadoop (disk intenziv mliveletek)
» Spark (in-memory muveletek)
» Meély tanulasi feladatok
» TensorFlow (Keras)
» PyTorch
» Elosztott meély tanulasi feladatok

» Horovod

T

ELKH Cloud




Koszonom a figyelmet!




