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| ecture Objectives

- Introduce workshop structure

- Compare and contrast different forms of programming
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How much data has been
generated since we started
talking?




DATA NEVER SLEEPS 8.0

How much data is generated every minute?

In 2020, the world changed fundamentally—and so did the data that makes the world go round. As COVID-19 swept the
globe, nearly every aspect of life—from work to working out—moved online, and people depended more and more on
apps and the Internet to socialize, educate and entertain ourselves. Before quarantine, just 15% of Americans worked
from home. Now over half do. And that's not the only big shift. In our 8th edition of Data Never Sleeps, we bring you the
latest stats on how much data is being created in every digital minute—a trend that shows no sign of stopping.

The world's internet population is growing
significantly year over year. As of April 2020, the
internet reaches 59% of the world's population
and now represents 4.57 billion people — a 6%
increase from January 2019,

As the world changes, businesses need to
change with the times—and that requires
data. Every click, swipe, share or like tells you
something about your customers and what
they want, and Domo is here to help your
- business make sense of all of it. Domo gives
30 ) S——— \ you the power to make data-driven

decisions at any moment, on any device, so

you can make smart choices in a rapidly
2014 ——+ee——2016—— oo —— 2018 —— changing world.

GLOBAL INTERNET POPULATION GROWTH 2014-2020 Leainvasre at domacain
(IN BILLIONS) '

SOURCES: STATISTA, VISUAL CAPITALIST, BUSINESS INSIDER, GAMESPOT, TECHCRUNCH, OMNICORE AGENCY, DOORDASH, BUSINESS onws
INEW YORK TIMES, MUSIC BUSINESS WORLDWIDE, INC., THE VERGE, INC., HOOTSUITE, DUSTIN STOUT, REDDIT, UBER, AMAZON,

https:.//www.domo.com/learn/data-never-sleeps-8
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Meet & Greet

Name, Year, Major
Why Industry? Why Data Science?
Best part of summer break?



Visualise
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Focus is on Understanding



http://r4ds.had.co.nz/introduction.html

Topic Outline & Structure

- Topics
- Data Wrangling
- Visualization
- Linear Regression
- Logistic Regression
- Structure
- ~10-20 Minutes Lecture

- 40 - 50 Minutes hands on notebook work within groups.



Workshop Software

seaborn & DuTohlae .\IetworkX.
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Source: Jake VanderPlas Python's Data Science Stack (JSM 2016)



https://speakerdeck.com/jakevdp/pythons-data-science-stack-jsm-2016

Compute Options

tackling large-scale problems in a local context
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Welcome To Colaboratory
File Edit View Insert Runtime Tools Help

+ Code + Text #2 Copy to Drive

Table of contents  Code snippets  Files X ¥

Introducing Colaboratory

Getting Started

More Resources

Machine Learning Examples: Seedbank

Section

Connect ~ 2’ Editing

Getting Started

The document you are reading is a Jupyter notebook, hosted in Colaboratory. It is not a static page,
but an interactive environment that lets you write and execute code in Python and other languages.

For example, here is a code cell with a short Python script that computes a value, stores it in a
variable, and prints the result:
rN o R

° seconds_in _a day = 24 * 60 * 60
seconds_in_a_day

86400

To execute the code in the above cell, select it with a click and then either press the play button to
the left of the code, or use the keyboard shortcut "Command/Ctrl+Enter".

All cells modify the same global state, so variables that you define by executing a cell can be used
in other cells:

[ ] seconds_in _a week = 7 * seconds_in_a day
seconds_in_a_week

604800

For more information about working with Colaboratory notebooks, see Overview of Colaboratory.
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Programming with Data



Definition:
Programming is the art of instructing a computer to do exactly
what you say through an algorithm.

Definition:
Algorithms are a process or set of rules to be followed Iin
calculations or other problem-solving operations.



Algoritnm: Making Spaghetti

Ingredients

1 pound ground beef

1 large onion, chopped

2 garlic cloves, minced

1 (8-ounce) can tomato sauce

3 cups tomato juice

1 cup water

1 teaspoon salt

1 teaspoon sugar

2 1o 3 teaspoons chili powder

1 teaspoon dried oregano

Dash of pepper

1 (7-ounce) package spaghetti, uncooked
Grated Parmesan cheese

Garnish: fresh Italian parsley sprigs

How to Make It

Step 1: Cook first 3 ingredients in
a Dutch oven, stirring until beef
crumbles and is no longer pink;
drain well. Return beef mixture to
pan. Stir in tomato sauce and next
8 ingredients; bring to a boil.
Cover, reduce heat, and simmer,
stirring often, 30 minutes.

Step 2: Add pasta; cover and
simmer, stirring often, 20 minutes
or until pasta is tender. Serve with
cheese, and garnish, if desired.

Recipe Source



https://www.southernliving.com/recipes/all-in-one-spaghetti-recipe

Bad Algorithms
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“I think you should be more
explicit here in step two.”

Comic Source How Many Licks?



https://youtu.be/O6rHeD5x2tI?t=36
https://www.art.com/products/p15063445373-sa-i6847848/sidney-harris-i-think-you-should-be-more-explicit-here-in-step-two-cartoon.htm
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This is like working with Excel
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Channel Marketing Budget1

Insert Page Layout Formulas Data Review View
L“& v b cut Euphemia (B... * 1 v A~ A~ = | = = $rr =9 Wrap Text General v m o =2k 7, 4mm, Fx i 2, AutaSum ~ A?'
[ Copy - # @Y ! ] s Fill~ z
Paste B B I U~ o[ |e| A |» = = = €= 9= E Merge & Center ~ S PG R R A Conditional Format  Cell Ingert  Delete  Format Sort &
%’ Format - Formatting as Table Styles & Clear » Filter
AL v f v
A B C D E F G H | J K L ] N 0 I Q R S T L
CHANNEL MARKETING BUDGET
E L]
2 Rare Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month & Month 9 Month 10 Month 11 Month 12 Total
3 ANTICIPATED SALES TOTAL §(000| 750 200 500 1,600 1,200 1,600 1,500 1,800 2,000 2,000 2,000 2,000 16,950
4 PERSONNEL (% OF TOTAL SALES) 110% 110% 110% 110% 110% 110% 110% 110% 85% 85% 85% 85%
5 Human Resources - Headcount 5 5 5 5 5 5 5 5 5 5 5 5 5
6 Humarn Resources - Cost 25.00 25.00 25.00 25.00 25.00 25.00 25.00 25.00 25.00 25.00 25.00 25.00 300.00
7 | Commission 0.10% 075 0.20 50 1.50 1.20 150 1.50 1.80 200 2.00 2.00 200 1695
8 31685 ~/
9 DIRECT MARKETING (% OF TOTAL SALES) 100% 100% 75% 40% 33% 25% 20% 10% 5% 5% 5% 5%
10| Telemarketing (% of Dircct Sales) 100% 503 30% 503 30% 50% 505 50% 503 50% 503 50%
1 Human Resources - Heaccount 3 3 15 15 15 15 15 15 15 15 15 15 15 1950
12 Infrastructure Support 25 10 25 10 25 10 25 10 5 10 5 10 21000
13 Commission 0.10% 075 010 019 0.20 0.20 019 015 0.09 005 0.05 0.05 0.05 216
14 Training 25 10 25 10 25 1 25 1 25 1 25 10 21000
15| Telemarketing Total $(00D) 53.75 21.80 51.88 21.80 51.70 21.88 51.65 21.58 51.55 2155 51.55 21.55 4a1.66 “\NMAN
16| Intemer Marketing (¢ of Direcr Sales) 25% 25% 25% 253 3% 25% 25% 25% 253 5% 253 23%
17 Human Resources - Headcount 1 025 025 0.25 0.23 0.25 023 025 025 025 0.25 0.23 0.25 300
18 Website Development {ane time cost) 500 500.00
19 Hosting 1 10 10 10 10 10 10 0 10 10 10 10 12000
20 Suppart & Maintenance 25 25 50.00
21| Intemet Marketing Total $(000) 535.25 10.25 1025 10.25 1025 10.25 10.25 10.25 10.25 1025 35.25 10.25 673.00 oo .
22 Direct Mail (% of Drrect Sales)
23 Human Resources - Cost 0.00
24 Materizl 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 12,000.00
25 Postage 250 250 250 250 250 250 250 250 250 250 250 230 3,000.00
26| Direct Mail Total ${00D0) 1,250.00 1,250.00 1,250.00 1,250.00 1,250.00 1,250.00 1,250.00 1,250.00 1,250.00 1,250.00 1,250.00 1,250.00 15,000.00
27 16,114.66 "\ —
28 AGENT/BROKER (% OF TOTAL SALES) 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%
29| Communication 50 30 50 30 50 50 30 50 30 50 30 50 600.00
30 Training 230.00 250.00 230.00 250.00 23000 250.00 250.00 23000 250.00 230.00 250.00 23000 3,000.00
31| Promotions £00.00 §00.00 £00.00 600.00 600,00 £00.00 600.00 £00.00 §00.00 £00.00 600.00 500,00 7.200.00
32| Discounts 10.003% 7.50 200 5.00 15.00 1200 15.00 15.00 18.00 20.00 20.00 20.00 2000 169.50
33| Commission (3 of Agent's Sales) 10.005% 7.50 200 5.00 15.00 1200 15.00 1500 18.00 20,00 20.00 20.00 2000 169.50
34 11,3000
35 DISTRIBUTORS (% OF TOTAL SALES) 0% 0% 0% 0% 0% 15% 20% 40% 40% 40% 40% 40%
36 Communication T 50 50 50 30 50 50 50 50 50 50 30 50 600.00
4 » Channel Marketing Budget -
Ready - e— + 90%




Excel is Problematic

Unclear prompts cause confusion

OO0 #A stat385-fa2018-dayl

Home Insert Page Layout Formulas Data Review  View
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— — % Trace Dependents ; sl

Insert AutoSum Recently Financial Logical Text Date & Lookup& Math & More [11] Create from Selection -— Show Error Calculation [ Calculate Sheet
Function Used Time Reference Trig  Functions o +5¢ Remove Arrows ¥ Formulas Checking Options
£ Possible Data Loss Some features might be lost if you save this workbook in the comma-delimited (.csv) format. To preserve these features, save it in an Excel file format. Save As...
K1 . fx Adddate v

A B C D E F I | J K L M N [¢] P Q R S ] U v w
frimaty Sort Warning
1 |Subject Number CRN Section Type Instructor  Degree Major Add date I
2 |STAT 385 68355 S1 LCD Balamuta, Jz BALAS Economics B
3 |sTAT 385 68355 $1 LD Balamuta, Jz BSLAS Statistics Data outside your current selection won’t
4 |STAT 385 58355 S1 LCD Balamuta, ]z BALAS Anthropolog] be sorted. i
5 |STAT 385 68355 S1 LCD Balamuta, Jz BALAS Economics
6 |STAT 385 68355 S1 LCD Balamuta, Jz BALAS Economics What do youwant to do? i
7 |STAT 385 68355 S1 LCD Balamuta, Jz BSLAS Statistics o Expand the selection |
8 |STAT 385 68355 S1 LCD Balamuta, Ja BSLAS Statistics & - i
9 |sTAT 385 68355 S1 LD Balamuta, J2 BSLAS Statistics Continue with the current selection I
10 |STAT 385 68355 S1 LCD Balamuta, J2 BSLAS Statistics Cancel Sort... i
11 |STAT 385 68355 S1 LCD Balamuta, Js BSLAS Statistics |
12 |STAT 385 68355 S1 LCD Balamuta, J2 BSLAS Statistics R J
13 [sTAT 385 68355 $1 LeD Balamuta, sBALAS  Economics : M
14 |STAT 385 68355 S1 LCD Balamuta, Jz BSLAS Statistics 4/!.2/18 RW
15 |STAT 385 68355 S1 LCD Balamuta, Jz BSLAS Statistics 4/11/18|RW
16 |STAT 385 68355 S1 LCD Balamuta, J2BSLAS Statistics 5/3/18 [RW
17 |STAT 385 68355 S1 LCD Balamuta, Jz BSLAS Statistics 4/18/18 |RW
18 |STAT 385 68355 S1 LCD Balamuta, Jz BSLAS Statistics 8/26/18 |RW
19 |STAT 385 68355 S1 LCD Balamuta, Jz BALAS Economics 6/7/18 |RW
20 |STAT 385 68355 S1 LCD Balamuta, Ja NONE Pre-Enginee! 5/2/18 |RW
21 |STAT 385 68355 S1 LCD Balamuta, Js BALAS Economics 8/18/18|RW
22 |STAT 385 68355 S1 LCD Balamuta, J2 BSLAS Statistics 8/24/18 |RW
23 |STAT 385 68355 S1 LCD Balamuta, Jz BSLAS Statistics 8/24/18 |RW
24 |STAT 385 68355 S1 LCD Balamuta, Jz BSLAS Mathematic 7/10/18 |RW
25 |STAT 385 68355 S1 LCD Balamuta, Jz BSLAS Statistics 4/20/18 |RW
26 |STAT 385 68355 S1 LCD Balamuta, Jz BSLAS Actuarial Sci 5/1/18 |RW
27 |STAT 385 68355 S1 LCD Balamuta, Jz BSLAS Statistics 4/16/18 |RW
28 |STAT 385 68355 S1 LCD Balamuta, Jz BALAS Economics 5/1/18 |RW
29 |STAT 385 68355 S1 LCD Balamuta, Jz BSLAS Statistics 4/2/18|RW
30 |STAT 385 68355 S1 LCD Balamuta, Jz BSLAS Statistics 4/11/18 [RW
31 |STAT 385 68355 S1 LCD Balamuta, Jz BSLAS Statistics 5/1/18 |RW
32 |STAT 385 68355 51 LCD Balamuta, Jz BSLAS Statistics 4/5/18 |RW
33 |STAT 385 68355 S1 LCD Balamuta, Jz BSLAS Statistics & 4/6/18 |RW
34 |STAT 385 68355 51 LCD Balamuta, Ja BSLAS Statistics 4/18/18 [RW
35 |STAT 385 68355 S1 LCD Balamuta, Js NONE Pre-Engineey 5/1/18 |RW
36 |STAT 385 68355 51 LCD Balamuta, Ja BSLAS Statistics B/3/18 |RW
37 |STAT 385 68355 S1 LCD Balamuta, Jz BALAS Economics 8/24/18 |RW
ag IsTaT EP ARIAGR Q1 1en Ralamita 12 RSIAS Mathematic alsigirw
4 » stat385-fa2018-day1 +

Ready Average: 43245.83099 Count: 72 Sum: 3070454 [ = o e—+  100%



Command Line Interface (CLI

00 CO sample-read-csv-and-sort.ipy X -+
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Q o 1 import pandas as pd
2

< 3 my df = pd.read csv("stat385-fal9-roster.csv")
4

(x) 5 my df.sort _values("Add Date", ascending = True)
6
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