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e-Science and the Fourth Paradigm (>«

Thousand years ago i Experimental Science
Description of natural phenomena

Last few hundred years T Theoretical Science
Newt onbds Laws, Maxwel |l 6s Equationseé

Last few decades i Computational Science - Simulation of complex phenomena

Today i Data-Intensive Science
Scientists overwhelmed with data sets
from many different sources
*  Data captured by instruments
%  Data generated by simulations
%  Data generated by sensor networks

e-Science is the set of tools and technologie
to support data federation and collaboration
AFor analysis and data mining
AFor data visualization and exploration
AFor scholarly communication and
- dissemination



http://es.rice.edu/ES/humsoc/Galileo/Images/Astro/Instruments/hevelius_telescope.gif
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Data SCIeﬂCe termS EEA dataset is a

table/spreadsheet
document with historical
information

E%If you want to understand
details about the weather,
22 BER Y KEE-F - @NN by HOBEQ @i [ the dataset will include the
h% ¥R e 0-2-A- historical information
e about the weather in the
Temperature - Low °F Temperature - High °F Humidity Sunrise  Sunset |Chances of rain Weather paSt feW years

1/1/2018 78 97 19%  5:35AM  8:30 PM| 0% Partly cloudy

1/2/2018 89 99 16% 5:34AM  8:29 PM| 1% Cloudy N i i d i
1/3/2018 88 E) 18% 5:34AM  8:29 PM| 50% Sunny P recli p |tat| on y H umi |ty,
1/4/2018 78 95 17% 5:35AM  8:26 PM| 1% Windy

1/5/2018 76 92 16% 5:34AM  8:24 PM| 5% Partly cloudy Te m pe I‘atu re y etC .

1/6/2018 77 100 16% 5:33AM  8:23PM| 11% Windy

1/7/2018 98 107 15% 5:35AM  8:25PM| 13% Sunny

1/3/2018 7 100 1% sAM 5236M 14% Cloudy E% Sample snapshot of the

1/9/2018 88 103 14%  5:33AM  8:30 PM| 14% Partly cloudy
Tl 1/10/2018 89 104 14% 5:35AM  8:29PM| 15% Windy d atas et
1/11/2018 90 106 13% 5:34AM  8:23PM| 15% Cloudy
1/12/2018 90 13% 5:35AM  8:26 PM| 16% Cloudy
| 14 | 1/13/2018 91 108 12% 5:35AM  8:24PM| 16% Sunny
1/14/2018 92 109 12% 5:34AM  8:23PM| 17% Sunny




Data Science terms

% Avariable is like a container that can be assigned a value.

% Precipitation, Humidity, temperature etc are variables in the previous example.

 Types of variables:

* Independent variablesar e not influenced by any factors and i mpact the outcome
Humidity, sunrise, sunset times are independent variables.

% Dependent variables are influenced or dependent on the independent variable. For example 7 the chance of rain depends on the temperature,
humidity etc. Depending on the temperature, the chances of rain may increase or decrease.

% Any variable with numerical value is considered as continuous. Temperature, humidity, and chances of rain are considered continuous variables.

% Any variable with non-numerical value is considered as categorical. Weather is considered a categorical variable.

 Descriptive data: Summarize the data or describe the data in a meaningful way to provide insights about the dataset. Below are
some of the key insights that can be provided to describe the data:

» Highest and lowest temperature
* Did increase in the temperature lower the chances of rain?
* Effects of humidity on rain

» Weather Vs. chances of rain



Data Science Project ¢

Exploratory Data

AnﬂlySiS MOdelllng ﬂ Dep|0yment

Data Collection —_— Data Cleaning —_—

1. Importing the Dataset Gender Height Weight

% We will learn how to import the data set and load it onto the Jupyter notebook Male 73.847017 241.893563
Male 68.781904 162.310473

Male 74.110105 212.740856
Male 71.730978 220.042470
Male 69.881796 206.349801

2. Reviewing the Dataset

% We can review the dataset by looking at the first few rows of data. You can do that by

using the head function in python. It helps provide an idea about the data structure.

as pd
df=pd.read_csv ( \ \ \ \ » encoding="latin-1")
df .head()




Jupyter Notebooks

Part |l

*This tutorial is based on httpsWwww.dataquest.idblog/jupyter-notebooktutorial/



Jupyter Notebook

A notebook integrates code and its output into a single document that combines
visualizations, narrative text, mathematical equations, and other rich media
* Itis a single document where you can run code, display the output, and also add explanations, formulas,
charts, and make your work more transparent, understandable, repeatable, and shareable.
*#Using Notebooks is now a major part of the data science workflow at companies
across the globe

* A Notebook will speed up your workflow and make it easier to communicate and share your results.

== Jupyter Notebook is an incredibly powerful tool for interactively developing and
presenting data science projects

* As part of the open source Project Jupyter, Jupyter Notebooks are completely free.

* You can download the software on its own, or as part of the Anaconda data science toolkit.



Installing Jupyter Notebook

¥ The easiest way for a beginner to get started with Jupyter Notebooks is by installing Anaconda.
% Anaconda is the most widely used Python distribution for data science and comes pre-loaded with all
the most popular libraries and tools.

= Some of the biggest Python libraries included in Anaconda include NumPy, pandas, and Matplotlib,
though the full 1000+ list is exhaustive.

To get Anaconda, simply: If you are a more advanced user with Python already installed
A Downloadthe latest version of Anaconda for Python | | and prefer to manage your packages manually, you carusst

3.8. pip:
A Install Anaconda by following the instructions on the

download page and/or in the executable. pip3 installjupyter
o o ) Anaconda | Anaconda + v
¢ > C & anacon da.comjproducts/distribution o « Last login: Sat May 7 08:20:31 on console
i Apps [ AvizierojAsoci iatia.. 4 Deskis ... Platfor... ® Recommendati ion.. (9 |DataAnalysis @ Statistical powera.. [@] EIC Accelerator (S.. [@] Opportunities - R... [‘ramorsnnmsv,..FmN nnnnnnnnnnnnnnn
. The default interactive shell is now zsh.
{_)ANACONDA Products Pricing Solutions Resources Partners Blog Company B To update your account to use ZSh, please run “chsh -s /bin/zsh‘.
For more details, please visit https://support.apple.com/kb/HT208050.
v (base) Ciprians-MBP:~ cipriandobre$ pip3 install jupyter
dddddddddd Edilonishow e —— Requirement already satisfied: jupyter in ./opt/anaconda3/lib/python3.9/site-packages (1.0.0)
W Requirement already satisfied: ipykernel in ./opt/anaconda3/1lib/python3.9/site-packages (from jupyter) (6.4.1)
ANACONDA DISTRIBUTION Anaconda Distribution Requirement already satisfied: nbconvert in ./opt/anaconda3/lib/python3.9/site-packages (from jupyter) (6.1.0)
, Requirement already satisfied: notebook in ./opt/anaconda3/lib/python3.9/site-packages (from jupyter) (6.4.5)
The world’s most popular open- SRS Requirement already satisfied: jupyter-console in ./opt/anaconda3/lib/python3.9/site-packages (from jupyter) (6.4.0)
source Python distribution platform For Mac0s Requirement already satisfied: ipywidgets in ./opt/anaconda3/lib/python3.9/site-packages (from jupyter) (7.6.5)
Python 3.9 « 64-Bit Graphical Installer » 591 MB

Get Additional Installers
nl&ld


https://www.anaconda.com/distribution/
https://www.numpy.org/
https://pandas.pydata.org/
https://matplotlib.org/
https://docs.anaconda.com/anaconda/packages/pkg-docs
https://jupyter.org/install
https://jupyter.org/install
https://www.anaconda.com/products/individual

Running Jupyter

*0OnecanrunJupytervi a t he shortcut Anaconda jaggters t o you
notebookdb , whi ch wi | | open a new tab i n your def au
: Jupyter Logout
Files Running Clusters
Select items to perform actions on them. Upload || New~ || &
00 ~ Im Name ¥ Last Modified
3 3D Objects 11 days ago
3 Contacts 11 days ago
(3 Desktop 11 days ago
(3 Documents 5 days ago
(3 Downloads 2 days ago
3 Favorites 11 days ago
*This 1 sndt a notebook just yet, but Ndtebaokt pani

Dashboard, specifically designed for managing your Jupyter Notebooks. Think of it as the
launchpad for exploring, editing and creating your notebooks.



Jupyter Notebook

Upload | Neww | &

*J u p y tNetebooks and dashboard are web apps, and Jupyter starts up a Notebook
id
local Python server to serve these apps to your web browser, making it ELiE |
: . : : : 30
essentially platform-independent and opening the door to easier sharing on Otier
Text File Jo
the web. o
~# Browse to the folder in which you would like to create your first notebook Terminals Lnavaianlo

click t he-dowNButtoainthetappr it ght and sefect APython 30

= Your first Jupyter Notebook will open in new tab & each notebook uses its

;_: jupy ter Untitled Last Checkpoint: 8 minute in urmé  (autosaved)

own tab because you can open multiple notebooks simultaneously. —~— . &« o 0 en e

B+ =< @A B 4+ % PRin B C W Code v e

> |f you switch back to the dashboard, you will see the new |
file Untitled.ipynb and you should see some green text that tells you your

notebook is running. \ o

Currently running Jupyter processes

In [ ]:

Terminals ~

There are no terminals running. .
Notebooks ¥ EXe rCISe ()
& Untitled.ipynb cateva secunde in urma




% Each .ipynb file is one notebook

* Each time you create a new notebook, a new .ipynb file will be created.

% An .ipynb file is a text file that describes the contents of your notebook in a format
called JSON. Each cell and its contents, including image attachments that have
been converted into strings of text, is listed therein along with medatadata.

% You can edit this yourself d if you know what you are doing! & by
selecting AEdiIt > Edit Notebook Me
notebook. You can also view the contents of your notebook files by
selecting ANnEdito from the control s

* However, the key word thereiscan.l n most <cases, t he
should ever need to edit your notebook metadata manually.

: Ju pyter Untitled Last Checkpoint: 12 mint
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% Cells form the body of a notebook.

* There are two main cell types :

* A code cell contains code to be executed in the kernel.
% When the code is run, the notebook displays the output below the code cell that generated it.

% The first cell in a new notebook is always a code cell.

» A Markdown cell contains text formatted using Markdown and displays its output in-place when the Markdown cell is run.

*Letbs test i1t out with a classic hello world exampl e:

% Type print("Hello World!) into the cell and click the run button Notebook Run Button in the toolbar above or press Ctrl (or CMD) + Enter.

In [1]: print('Hello World!')

Hello World!

Exercise...



~ J u py er Untitled Last Checkpoint: 8 minute in urma (autosaved)

File Edit View Insert Cell Kernel Widgets Help

B+ X @D 4 ¥ PRun B C MW Code RN =

In [ ]:

¥ Notice the difference? When we run the cell, its output is displayed below and the label to its left will
have changed from In[] to In [1]

*The Al ndo part of the | abel I s si mpl y whemwothetcell ivas exedutedop the
kernel @ in this case the cell was executed first.

Run the cell again and the label will change to In [2] because now the cell was the second to be run on the kernel.

* The output of a code cell also forms part of the document

% You can always tell the difference between code and Markdown cells because code cells have that label on the left
and Markdown cells do not.



