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CS 340: Programming Paradigms and Patterns
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Agenda

- Administrivia
- Websites, Reterences, Grading, etc.
- What 1s “PPP?
- Why Haskell?
- Why take GS 3407

i.’:}' ILLINOIS INSTITUTE OF TECHNOLOGY
y College of Science



Q Administrivia
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Michael L.ee

- Email: lee(@ut.edu

- Homepage: http://moss.cs.ait.edu

- Ofthice: SB 226C

- Hours: Tue & Thu 10AM-12PM over Zoom
(by appointment only!)

i?:}' ILLINOIS INSTITUTE OF TECHNOLOGY
y College of Science


mailto:lee@iit.edu
http://moss.cs.iit.edu

Prerequisites

- 1 assume you are ...
- fluent 1n some programming language
- familiar with procedural & OO programming
- comtfortable with development processes:

- compilation, debugging, testing
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CS 340: Programming Paradigms and Patterns

Announcements

* Welcome to the Spring 2023 edition of CS 340!

Calendar

Please note that readings for a given lecture should ideally be reviewed before coming to class, and will likely need to be revisited
afterwards. Most readings are from Learn You a Haskell (LYH) and Real World Haskell (RWH). All materials can be found online,
and are linked below. Lecture notes can be found in the lecture repository.

The lecture calendar is tentative and may be updated.

Date Topic Notes Reading(s)

Jan 11 Syllabus and Course overview slides-intro.pdf Syllabus

Jan 13 Functional programming slides-fp.pdf "Why FP Matters"

Jan 18 Haskell Language Overview m _ LYH chapters 1 and 2 (skim)
Getting started Video

Jan20-Jan25  Types and Type Classes Lect02.lhs LYH chapter 3

Jan 27 Functions Lect03.lhs LYH chapter 4

Feb1-Feb3 Lists Lect04.lhs LYH chapter 2 (List intro)

Feb 8 Testing and QuickCheck Lect05.1hs QuickCheck manual (skim)

Feb 10 - Feb 17  Recursion Lect06.lhs LYH chapter 5

Feb 22 - Feb 24  Higher Order Functions Lect07.lhs LYH chapter 6

Mar 3 Midterm Exam

B e

Course website: http://moss.cs.ut.edu/cs340
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B Live lecture will be held via Zoom (meeting ID 834 4004 4386) every Wednesday and Friday, 3:35-4:50PM
Tools Central Time. Recordings will be posted within 24 hours of each lecture to the class YouTube playlist.
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Rules and Regulations A

Welcome to
ae
cs@it
This is the beginning of this server.

welcome

&
t&' Welcome to the CS@IIT Discord server!

Get help with classes, meet with TAs and instructors, and hang out with your peers.
Please read and follow these rules to keep the community enjoyable for all:

1. Be kind and respectful.

2. Keep nicknames, avatars, messages and other content work/school appropriate
(think PG-13).

3. Don't spam. Avoid excessive messages, emoji, images, @mentions, etc.

4. No harassment, discrimination, and otherwise offensive behavior/language.

5. No advertising. If you have an announcement you wish to make (e.g., about a
hackathon or student org event), please message an instructor or moderator with the
information and they’ll consider posting it.

6. Try to post content into the relevant channels. Post class-specific questions to
class channels (e.g., I ), use to discuss and get help picking

classes, and use for general chat.

7. Refer to the Code of Conduct in the |IT Student Handbook for the fine print:

SR
{é; michaelee Y .. m @

#0504

Discord: T'A office hours, class discussion, and Q/A

1Invite on course website
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14 videos * 665 views * Last updated on Aug 27, 2020
Michael Lee
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Michael Lee
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Michael Lee
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s Michael Lee

Video playlist (on You'lube
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Hey yo! This is Learn You a Haskell, the
funkiest way to learn Haskell, which is the best
functional pregramming language around. You
may have heard of it. This guide is meant for
people who have programmed already, but have
yet to try functional programming.

The whole thing is completely free to read online,
but it's also available in print and | encourage you
to buy as many copies as you can afford!

To contact me, shoot me an email to: bonus at
learnyouahaskell dot com! You can also find me
idling on #haskell where | go by the name

You know you
want to!

Primary text: “Learn You a Haskell for Great Good!”
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Retferences

- Miran Lipovaca, Learn You a Haskell for Great Good!

- Graham Hutton, Programming in Haskell

- O’Sullivan, Stewart, Goerzen, Real World Haskell
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Grading

- 30%0 Machine Problems
- 4-6 Haskell programming assignments

- 25% Midterm Exam

- 25% Final Exam (Cumulative)
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Late Policy

- 7-day late pool, distributed however you like across labs (a
day at a time)

- If you're out of late days, late submissions will not be
accepted!
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F.xams

- Midterm tentatively scheduled for March 8

- dcores may be linearly scaled so that median/mean
(whichever lower) 1s 75%o
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A: = 90%
B: 80-89%
C: 70-79%
D: 60-69%
E: < 60%
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Paradigm

- Model for how a program (1in some language) 1s organized,
expressed, or executed

- A given paradigm typically imposes some syntactic/semantic
conventions or limits on programs

- E.g., procedural, imperative, object-oriented, tunctional

- We will be focusing on the functional paradigm
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Why Functional?

- Substantively different from the imperative paradigm, which
1s likely your “‘native” model

- E.g., no state mutations — referential transparency

- Arguably easier to reason about rigorously in some contexts
(and many other purported benefits)

- You'll read a paper on this for Friday!
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Pattern

- A reusable template for solving a common class ot problem(s)

- May be paradigm/language specific, and typically as abstract
as possible to encourage reuse
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E.g., Imperative & OOP patterns

- Loops/Iterators tor array, list, or collection traversal
- Encapsulation with setter/getter methods

- dingleton & Factory patterns

- Observer pattern, aka Publish/Subscribe
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Design Patterns

Elements of Reusable

Erich Gamma
Richard Helm:
Ralph Johr

John Vlissides
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“(Gang ot Four” book
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Our tocus: Functional patterns

- Structural and Generative recursion
- Higher order tunctions

- Functors and Monads

- Monoids and Foldables
- kitc.
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Haskell

- Our functional language of choice: Haskell
- Pure: purely functional; side-ettects are 1solated
- Strongly typed: types are checked/enforced at compile time
- Lazy: expressions aren’t evaluated until absolutely necessary

- Likely very difterent from another language you’ve used!
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Why Haskell?

- It’s tun, surprising, and powertul!

- Learning a (different) new language gives you an entirely new
way to think about and tackle problems

- Valuable, even 1t you don’t actually code the solution up in
said language
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A Taste of Haskell

fibs : : zipWith (+) fibs (tail fibs)

primes filterPrime [2..]
where filterPrime (p:xs)
p : filterPrime [X

qguicksort Ord a [a] [a]

quicksort [] [ ]
quicksort (p:xs) (quicksort lesser) [P] (quicksort greater)

where lesser filter (< p) xs
greater filter ( p) Xs

L 4

‘S’:’: ILLINOIS INSTITUTE OF TECHNOLOGY
y College of Science



Why take CS 340?

- You love to program

- You love programming languages

- You are frustrated with languages you currently know

- You want to learn new ways to reason about programming

- Which will help 1n later classes and your career
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lopics (not exhaustive)

- Functional programming

- Haskell 'lypes and "lypeclasses (like OOP on steroids)
- Higher Order Functions

- Functors and Monads

- Automated Property-Based lesting

- Concurrency and Sottware Iransactional Memory
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For Friday

- Read Hughes’s “Why Functional Programming Matters™
(at least sections 1 & 2, 1f you can get turther, great!)

- dtart reading “Learn You a Haskell”
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