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— Data Engineering

Immutable Data Stores (IDS) \ Analytic Data Store (ADS)

/Extrm, Load, & Transform | : . Visualization & Reporting
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https://www.elderresearch.com/consulting-services/data-engineering
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Data Science Roles & How They Interact

Enable data access & utilization & Data Engineer Data Scientist Optimize & enable data for business &
enable value capture A core skils: ~ functional value capture & value creation
Builds and supports the infrastructure or ‘data : . Analysis and interpretation of complex digital
pipe’ and all associated SW engineering LT SOV Y Analysis Bt Maé::w& data to extract or discover knowledge and assist
infrastructure tasks. LR svaems R ecompsiem Prooski Computig || Learning decision-making.
Big Data n;i::::i’:g
Pk Math visualizatio

lodeling s

Collect, manage, analyze & \ \ ' / Ascribes value to raw data through

visualize data # . original interpretation & modeling

Build, deploy data Use sophisticated

infrastructure & methods to interrogate

architecture . the data

Hypothesis Development
Monetization
Journey Maps Personas
Governance
Value Streams & Storyboards
Service Maps
Variables & Metrics Data
Deployment & Integration to Test Operationalization
D?ta
Core skills: Engineer

Business

ROI, NPV, Domain Expertise
Intelligence

A Value Chains
: \7 Financial Analysis Da.ta "
Help the business make better Data Monetization

Visualzatiol

Communicate, Stewardship
decisions through data e

Blend of business, analytic and math skills to y

explore and solve challenges, bridging the data and Business Stakeholder
business communities.

Critical
Thinking

g::ﬂ"‘ Data

Optimization

https://buff.ly/2NXhazc



https://buff.ly/2NXhazc

Data Scientist vs. Data Engineer

data scientist |
race car driver

data engineer
race car builder




ETL vs ELT

> ETLO| 2F

v ETL is a process that extracts the data from
different source systems, then transforms the
data (like applying calculations, etc.) and finally
loads the data into the Data Warehouse system.

> MEZES SO} TE Tip2
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hittps://www.trifacta.com/blog/is—etl-dead/
( ETLOI Al Data Wrangling2l AICHZ2? )
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ETL to ELT

https://www.trifacta.com/blog/is—etl-dead/ Essay® Ol A{

ETL vs ELT: Decoupling ETL with ELT

Traditional ETL might be considered a bottleneck, but that doesn't mean it's
invaluable. What is ELT? The same basic challenges that ETL tools and processes
were designed to solve still exist, even if many of the surrounding factors have
changed. For example, at a fundamental level, organizations still need to extract
(E) data from legacy systems and load (L) it into their data lake. And they still need
to transform (T) that data for use in analytics projects. “ETL" work needs to get
done—but what can change is the order in which it is achieved and new
technologies that can support this work.

Instead of an ETL pipeline, many organizations are taking an “ELT" approach. So
what is ETL? ETL is a traditional type of data integration, and it stands for extract,
transform, load. Data is extracted from its source, converted into a usable format,
and loaded into a system for analysis. Most often analysts use this process to build
CEIERWETCLoIEE ETL became popular in the 1970s and remained popular through
he 90s, but with modern data innovations, including the cloud, its prevalence has

diminished. With some of these innovations, companies have also adapted a
similar process called ELT. ELT stands for extract, load, transform. We'll examine
hy it's often better to use ELT tools and load before transforming.
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s ETL dead?
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ELT Tools and Data Wrangling in the Cloud

2 Wil Davis - December 21,2020

Is ETL dead? What is the difference between ETL vs ELT? Did ELT take over or is
something new taking its place? It's a question that has come up a lot in recent

years as organizations modernize their analytics infrastructure. Huge shifts are
underfoot in the analytics landscape and it isn’'t always clear where this change
leaves ETL. The short answer? No, ETL is not dead. [={Viadt=N=1 Il elle/=IIIal-Blele] 1
different today than it did a few decades ago. Organizations might not need to
ditch ETL entirely, but they do need to closely evaluate its current role and

understand how it could be better utilized to fit within a modern analytics
landscape.
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ETL

ETL: Extract - Transform - Load
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ETL

Extract - Transform - Load

Extract

From a source
Passed to staging
Structured data
Unstructured data

Transform

Data Cleaning/0Organizing
Single System Format
Improving Data Quality

Sl

Load

Data send to warehouse
Batch Load
Incremental Loading

Full Loading

@ Skillcurb
el



cf. ELT

Extract - Transform - Load

i)

Transform Load

Extract

From a source ' .
Passed to staging e [Data Cleaning/Organizing

Structured data e Single ?ystem Form?t Batch Load |
Unstructured data & Improving Data Quality \ Incremental Loading

Full Loading o

¥ Extract2t LoadE Ats3stol)| <ol @ Skillcurb

Data send to warehouse




Data Lake

> Data Lake vs. Data Warehouse
v’ Data structure: raw vs. processed (by ETL)

https://www.talend.com/resources/data—lake—vs—data—warehouse/

Products Solutions Pricing

Data Lake vs Data Warehouse

Knowledge center » Data integration » What is a Data Warehouse and Why Does It... » Data Lake vs Data Warehouse

Data lakes and data warehouses are both widely used for storing big data, but they are not
interchangeable terms. A data lake is a vast pool of raw data, the purpose for which is not yet
defined. A data warehouse is a repository for structured, filtered data that has already been
processed for a specific purpose. There is even an emerging data management architecture
trend of the data lakehouse, which combines the flexibility of a data lake with the data
management capabilities of a data warehouse.
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Data Lake vs. Data Warehouse

» Data Warehouse
v A0 0[E{2F X (RDBMS ALE) => ETL &¢ 2 Q.
v ETL -> Data Warehouse
v HESH HE A|AH

» Data Lake
v7’8d, Hdd HIo|g 25 XM%E. raw data HE| X7
v'Data Lake -> Data Wrangling
v'Bigdata A|CH2| X% A|AH
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Translation Disclaimer

DATA SCIENCE ADVANCED ANALYTICS Search this site Search

About Resources Subscribe FollowDatanamlif , in %

HOME COVID- FEATURES ~ SECTORS ~ APPLICATIONS ~ NOLOGIES ~ VENDORS JOB BANK EVENTS ~

THIS JUST IN || MOST READ ‘

July 8, 2020
Data Prep Still Dominates Data Scientists’ Time, Survey Finds August 6, 2021 -
Alex Woodie » Teradata Reports Second Quarter 2021
Data scientists spend about 45% of their time on data Financial Results
preparation tasks, including loading and cleaning data, ¥ Elastic Announces Availability of Elastic
according to a survey of data scientists conducted by Agent, Support for Azure Private Link
Anaconda. The company also analyzed the gap between ¥ Teradata Cloud Momentum Continues with

what data scientists learn as students, and what the New Customers in First-half 2021
enterprises demand. BrainChip Demonstrates that Intelligent Al is
Everywhere at Al Hardware Summit 2021
Confluent Announces Second Quarter 2021

-

Data cleansing — fixing or discarding anomalous or wrong
numbers and otherwise ensuring the data is an accurate
representation of the phenomenon it is meant to measure
— accounts for more than a quarter of average day for
data scientists, followed by 19% for data loading (the “L”

-

Financial Results
¥ AWS Announces Amazon Transcribe Call
Analytics for Customer Conversation Insight

. . Extraction
in ETL), according to Anaconda's annual survey
(BEST-BACKGROUND S/Shutterstock) August 5, 2021
Data visualization tasks occupied for about 21% of their
time, while mode! selection, model training and scoring, and model deployment each consume 11% to 12% of the day, » New IDC Forecast for laas, PaaS Workloads

the survey found.
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visualization

Model
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D

How data scientists spend their time (Image courtesy
Anaconda “2020 State of Data Science: Moving From
Hype Toward Maturity.”)




Data Science Roadmap

http://nirvacana.com/thoughts/2013/07/08/becoming—a—data—scientist/

using ETL (@)

How much Data? (@)

Stratified
Sampling 8

%

%
o
O

Xtraction

Using
®inou

\ @Using
S @i

@ vsing NLTK

Linear Regression (@)

Ranking (@)

Logistic Regression (@)

Classification

1. Fundamentals

Matrices & Linear Algebra Fundamentals ()

AnovaA @
Skewness (@)

Continuos Distributions g
ofn) (@Formal. Poisson, Gaussian)

Cumul Dist Fn (COF) (@)

Hash Functions, Binary Tre

Data Frames (@)

Relational Algebra, 08 Basics () é
Reading CSV Data

Factors ()
Reading Rav Data () hrays @)
Subsetting Data (@) """ L]
Percentiles & Outiiers ) P [ ] Vecurs ()
O
Hsogans 9 5,
Exploratory Data Analysis (i@

Random Variables (@)
Inner, Outer, Cross, Theta Join ()
Bayes Theorem
CAP Theorem () 4

Tabular Data @y

Data Frames & Series ()

Sharding (@)
ouar @

Mutidimensional Data Wode! ()

Probability Theory ()

Manipulate
Data Frames

- ;ncnm\« @ vaiavies @
ions @
REssics (@)

R Setup
rsudo @

&
"ty
%

@2ecvive sunst Expee:
(mean, median, range, SO, Var)
&

> Pick a Datase

(UCI Repo)

s BI Vs Analytics () .’ °

principal |

ponent (@)

Com,
Google OpenRefine () Analysis

Data Survey ({—)

. Data Exploration in R (Hist, Boxplot etc)

@ uni, Bi & Multivariate Viz

@ ooz

@ vistogram & pie (un)

O [ |

@ 7ree & Tree Map

ter Plot (Bi)
@ 15 Excel v Analysis ToolPak

® v
@ R. Rstudio, Rattle
® v

@ Hadoop Dist of Choice

@ Line Charts (8)
@ spatial Charts Python
@ survey Plot

@ rimeiine

@, Knime, RapidMiner

@ spark Stom
@ Fiume, Scibe, Chukwa

@ nutch, Talend, Scraperviki

Storm: Hadoop () tm, RWeka, NLTK
Realtime

® e

@ o35, ggplor2, Shiny

lebscraper, Flume, Sqoop

Rapid (@) Name & Data Node:
Miner
@ Setup Hadoop (1BM/ Cloudera / HortonWorks)
Rhadoop,
RHIPE
o
@ Cossandra

@ 1ongoDB, Neogj

B
@ @ Data Replication Principles

@ rors
@ Hadoop Components

@ Map Reduce Fundamentals
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TIPS AND TOOLS TO MAKE YOUR LIFE EASIER
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@ W X1 : Python + pip + sublime (code editor)
@ 1 X2 : Anaconda + Spider IDE
® u A3 : Anaconda + Jupyter Notebook
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»Python Interpreter

https://www.python.org/downloads/
v'ver3.8 vs. ver2.7 (old ver. - mXj of|H|)
v 7| Z42%X| IDE - LtO|’MIDLE ( & Learning )

 ~ H ol
> S&/MEEE (IDE)
v’ PyCharm - JetbrainsAl
https://www.jetbrains.com/pycharm/download

v Jupyter Notebook — H!IDE
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Python Package Manager

> pip
v default package manager for Python Library
v"general use, python specific

> conda

v package manager for data science
v'R, C S non-python I{7|X| = HX| 7=
v from the Anaconda repository & cloud
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MIND Installing Python

Installation Python Anaconda  [[IEEEEH

virtualenv Conda
Package Virtual Al ke

Management Environments

Virtual Environments

{ Usage ‘ All purposes Data Analysis/Data Science
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> Anaconda Individual Edition A X]

https://www.anaconda.com/

v’ Data science toolkit : open source
v ItO|*M Interpreter |41 HH
v'Conda Package

v Jupyter Notebook

> Anaconda 2019EIY A X[ 0| x| &
v"Next Page

I.


https://www.anaconda.com/

& Anaconda Python &€ X| (2019 old style)

= AFOIE: https://www.anaconda.com/distribution/#windows
Ol Windows J} 64-bit H& QA =2 32-bit H&CIXA| 0|2 &€l

i) ANACONDA

Anaconda Distribution

The World's Most Popular Python/R Data Science Platform

i Download ‘

‘
click ! . B

Anaconda 2018.12 for Linux Installer

Python 3.7 version

Download
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IO & X

« Windows € Anaconda Python 3.7 version L& &£

« 64-Bit Graphical Installer & &

:__) ANACONDA Products Why Anaconda? Sclutions Resources Company

Anaconda Distribution

The World's Most Popular Python/R Data Science Platform

The open-source Anaconda Distribution Is the to perform Python/R

dana sclence and
over 15 milllon users

pandas

DASK Bokeh HoloViews

Visualize results with Matplotlib, Bokeh. Datashader, and Holoviews

&% Windows | @ macos | O Linux

Anaconda 201910 for Windows Installer

__Cclick ! 64-Bit Graphical __
Installer

Python 2.7 version

Python 3.7 version
64-Bit Graphical Installer

32-Bit Graphical Installer (410 MB) 32-Bit Graphical Installer (

05 X. Wih T [ il [ 1 1
) i Topyter ‘ NumPy @sun 9

ta t | & || spider Numba |
Vb swecer

&matplotlib .@n‘ Hzo TensorFlow | CONDA

02t



Welcome to Anaconda3 2019.10
(64-bit) Setup

Setup will guide you through the installation of Anaconda3
2018. 10 {54-it).

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue.

Mext > Cancel

2 Anaconda3 2019.10 (64-bit) Setup — X

Select Installation Type

E .) ANACONDA Please select the type of installation you would like to perform for
Anaconda3 2019, 10 (64-bit).

Install for:

(®) Just Me (recommended)

() All Users (requires admin privileges)

< Back Cancel

O Anaconda3 2019.10 (64-bit) Setup — b4

License Agreement
J ANACONDA Flease review the license terms before installing Anaconda3
2018.10 (54-bit).

Press Page Down to see the rest of the agreement.

A
\wnaconda End User License Agreement
[Copyright 2015, Anaconda, Inc,
Al rights reserved under the 3-clause BSD License:
Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

v

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda3 2019. 10 (54-bit).

< Back Cancel

O Anaconda3 2019.10 (64-bit) Setup — X

Choose Install Location
E J ANACONDA Choose the folder in which to install Anaconda3 2019. 10 (64-bit).

Setup will install Anaconda3 2019, 10 (64-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Next to continue.

Destination Folder

Browse...

Space required: 2.9GB
Space available: 276.3GB

< Back Cancel

I}O| &
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D Anaconda3 2019.10 (64-bit) Setup —

Advanced Installation Options
) ANACONDA Customize how Anaconda integrates with Windows

Advanced Options

[[] Add Anaconda to my PATH environment variable

Not recommended. Instead, open Anaconda with the Windows Start
menu and select "Anaconda (64-bit)". This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

\ [V]Register Anaconda as my default Python 3.7

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.7 on the system.

< Back.

D Anaconda3 2019.10 (64-bit) Setup —

Anacenda3 2019.10 (64-bit)
J ANACONDA Anaconda + JetBrains

Anaconda and JetBrains are working together to bring you Anaconda-powered
enviranments tightly integrated in the PyCharm IDE.

PyCharm for Anaconda is available at:

w.anaconda.comfpycharm

Cancel

{) ANACONDA. &

Cancel

O Anaconda3 2019.10 (64-bit) Setup —

Installing
J ANACONDA Flease wait while Anaconda3 2019, 10 (64-bit) is being installed.

Setting up the package cache ...

2O Anaconda3 2019.10 (64-bit) Setup —

Thanks for installing Anaconda3!
Anaconda is the most popular Python data sdence platform.
Share your notebooks, packages, projects and environments
on Anaconda Cloud!

[JLearn more about Anaconda Cloud

[JLearn how to get started with Anaconda

I}O| &
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>




Anaconda = &£ 7|

>l A& I 4+

v"Anaconda Prompt Bl Anaconda3 (64-bit

v"Anaconda Navigator ~ ) Anaconda Navigator (anaconda3)
: GUI ™1 Anaconda Powershell Prompt (ana...

v Jupyter Notebook ] i aconiia Brompt nacaett)
(7hetErE)

’t Jupyter Notebook (anaconda3)

< Jupyter Notebook (data_eng)

et




Anaconda 7HAtzHA

»7tdEd= AHEots Ol

> 712t d MM . Z&(console) 2
v'CUI : Anaconda (Powershell) PromptOf| A %

v'GUI : Anaconda Navigator=
- Environments M| 70| A 444
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EHCAI () » ME2A > hwoon » anaconda3 > envs >

A,

~ [] oz THT R
class 2020-09-05 2% 4:.03
data_eng 2021-12-25 2F 2:31

test 2022-11-23 2= 410
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v python
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X|E HE 9 python
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»Jupyter Notebook £
v'Programming in the web browser (Chrome)
v'Displayed “in-line” / code®} story 7|=
(&8 A) https://github.com/ndb796
(AF8 ™) https://www.dataquest.io/blog/jupyter-

notebook-tutorial/

>Jupyter Notebook X

v (712t E) conda install jupyter notebook
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v List, Dictionary S

> Library

v’ Pandas, Numpy S
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