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"What is a Polyglot Programmer
And Why You Should Become One”
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Python

Lets you work quickly and integrate systems more effectively



Purpose of this Language
Python

by Guido van Rossum (1989)
Executable Pseudocode

1. Readability and Simplicity N
return == else x * factorial(x - 1)

2. General-Purpose
3. Rapid Development
4. Integration

5. Extensibility

6. Community Support



PEP 20

~ Last login: Tue Aug 15 14:38:35 on ttys000
The Zen of Python | = XuGE
= Python 3.11.2 (main, Apr 24 2023, 17:12:56) [Clang 14.0.0 (clang-1400.0.29.202)] on darwin
Type "help"”, "copyright”, "credits” or "license” for more information.
>>> import this
The Zen of Python, by Tim Peters

Beautiful is better than ugly.

Explicit 1s better than implicit.

Simple 1s better than complex.

Complex 1is better than complicated.

Flat 1s better than nested.

Sparse 1s better than dense.

Readability counts.

Special cases aren't special enough to break the rules.

Although practicality beats purity.

Errors should never pass silently.

Unless explicitly silenced.

In the face of ambiguity, refuse the temptation to guess.

There should be one-- and preferably only one --obvious way to do 1it.
Although that way may not be obvious at first unless you're Dutch.
Now is better than never.

Although never 1is often better than *right* now.

If the implementation 1s hard to explain, 1t's a bad idea.

If the implementation 1s easy to explain, 1t may be a good idea.
Namespaces are one honking great idea -- let's do more of those!
>> |}

—— ]




def triangle_area(width, height):

dl"€d

return width * height /

= triangle_area(30,
print(area)

Characteristics and Syntax

Python

number =

rem = rev =
while number >=
rem = number %
rev = rev % + rem
number = number //

print(rev)

class Person:
eyes =
nose =
mouth =

def eat(self):
print(‘yum...")

def sleep(self):
print('zzz...")

def talk(self):
print('blah...")

class Student(Person):
def study(self):
print( ‘write...")




Documentation and Ecosystem
Python

0‘0

N

NumPy

hlpandas

1 1F TensorFlow
ANACONDA O PyTorch

E Selenium

@ Flask @ FastAP




"Limits and Weaknesses”



"Slow and Unsafe”



Limits and Weaknesses: Slow
Python

1. Dynamically Typed vs Statically Typea
2. Interpreted Language vs Compiled Language
3. Garbage Collection

4. GIL (Global Interpretor Lock)



Interpreter vs Compiler
Python

only once ( \
Source Code — = = Mgcjne > Output
OocL
\_ .

while execution

Source Code —= e —— Output




Garbage Collection
Python

Before: After: Object type assignment h1 = h2
h1 h1
= Garbage
or Dead
h2 h2 object

h2: Hello h1: Hello

Fig: Reference variable h2 is copied in h1




Garbage Collection
Python

int main() { class MyClass:

def init_ (self, name):

MyClass* objl new MyClass("Object 1"); _
nalme

selT.nam

MyClass* obj2 objl;
objl = MyClass("Object 1")

delete objl;

0b]2 objl
delete 0bj2;

return 0;

del objl




Limits and Weaknesses: Unsafe
Python

Not Type-strict

Changing Variable Types Lists with Mixed Types

X = | mixed_list = [1, "two",
print(type(x)) for item in mixed_l1ist:

print(type(item))
X = "hello"
print(type(x))




Limits and Weaknesses: Unsafe
Python

Not Type-strict

Function Arguments Returning Different Types

| def add(a, b): | def get_value(flag):
return a + b 1f flag:
return "hello”
print(add(5, 3)) else:
print(add("hi1", "bye")) | return

print(type(get _value(True)))
print(type(get_value(False)))




Real-world Projects
Python

1. Web Crawler
2. CNN, RNN, Seg2seq, GAN, Autoencoder

3. Backend API Server (Django, FastAPI)

4. Simple script



Javascript

Lightweight interpreted programming language with first-class functions.
Most well-known as the scripting language for Web pages.



Purpose of this Language

Javascript

by Brendan Eich (1995)

HTML CSS JS i Crlies
T
ES1 1997 Ao
ES2 1998 ISO/IEC 16262 =X E&1} U 1ES ML
ES3 1999 A FEA, try...catch 0§|2] X
ES5 2009 HTML52} 274 &9t EZFQF JSON, strict mode, H2A X2 IHE](getter, setter), Y UG XA 7|5 (forEach, map,
HTML the Skeleton CSS the Skin Javascript the Braln i, HEGLIEE, SEIE, e,
ES6 (ECMAScript 2015 let, const, class, SHAE T4, HER Y, UAEHMY &Y, spread 28, rest I}2}0]g{, Symbol, Promise, Map/Set,
‘ 2015) iterator/generator, module import /export
A4
23 ES7 (ECMAScript 2016 X]4x(**) HAEXL Array.prototype.includes, String.prototype.includes
whnolm
2016)
ES8 (ECMAScript 2017 async/await, Object %A 0| A E(Object.values, Object.entries, Object.getOwnPropertyDescriptors)
ES9 (ECMAScript 2018 Object Rest/Spread T Z IHE]
2018)




AJAX (2005)
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Purpose of this Language

jQuery (2006)

® & jQuery X +

()
< C' @ https://jquery.com

& jQuervy

write less, do more.

Download APIDocumentation Blog Plugins Browser Support

@

Lightweight
Footprint
Only 30kB minified and

gzipped. Can also be included
as an AMD module

CSS3 Compliant

Supports CSS3 selectors to
find elements as well as in style
property manipulation

Cross-Browser

Chrome,
Safari, Android, i

What is jQuery?

jQuery is a fast, small, and feature-rich JavaScript library. It makes things like HTML document
traversal and manipulation, event handling, animation, and Ajax much simpler with an easy-to-use API
that works across a multitude of browsers. With a combination of versatility and extensibility, jQuery

* @

Plugins Contribute Events JS Foundation

\

Support

Your donations help fund the continued
development and growth of jQuery.

SUPPORT THE PROJECT

Search

Download jQuery
| v3.31

The 1.x and 2.x branches no longer receive patches.

View Source on GitHub —
How jQuery Works —

Resources

jQuery Core APl Documentation

jQuery Learning Center

jQuery Blog




Purpose of this Language

Javascript

V8 Engine (2008) Node.js (2009)




Characteristics and Syntax

Javascript

THE NODE.JS SYSTEM

APPLICATION NODE.JS LIBUV
BINDINGS SINEHOREES 1O WORKER

1‘ JAVASCRIPT J, (NODE API) lOCKING THREADS

OPERATION

I

r ------- l
I PROCESS

(JAVASCRIPT ENGINE) EXECUTE  pe======= |
CALLBACK |

S




function
return

let

greet(name) {

.“ ™
||'._ L LU

nessdge

Characteristics and Syntax

Javascript

» "John",
'‘Doe"” .,

+ function() {
return "Hel Lo,

(person. t());
let fruits

frults.p ( "dat
let firstFruit {

["apple",

'‘banana’”,




Characteristics and Syntax

Javascript

1. First-Class Functions

2. Event-Driven & Single-Threaded

3. Object-oriented

4. Dynamic Typed & Interpreted Language

5. Garbage Collection



Documentation and Ecosystem

Javascript

2 Recoil

" tailwindcss




Limits and Weaknesses

Javascript

1. Global Variables

2. Type Coercion

3. Inconsistencies across Browsers
4. Single-Threaded

5. undefined



Limits and Weaknesses: Global Variables

Javascript




Limits and Weaknesses: undefined

Javascript

Non-zero value

undefined




Limits and Weaknesses: Type Coercion

Javascript

+ | Console | What's New

Q top

2 + 2

4

2" 4+ M2"

oy

2 + 2 — 2

2

g e VAT = Y
20

Filter




Limits and

<

Weaknesses:

avascrip

© Figma

# How Mozilla's Rust dramaticall X =4

C A

Design GPT Rust

SHORTCUT

@ figma.com/blog/rust-in-production-at-figma/

Flutter NetS&P Golang Backend Network Blockchain Kubernetes

Maker Stories Working Well

Rustin production at Figma

XI EvanWallace Co-founder, Flgma

®

How Mozilla’s new language dramatically improved our
server-side performance

Like building state-of-the-art web apps? Come work at Figma!

At Fiema. performance is one of our mostimportant features. We strive to enable teams to work

Archive

Inside Figma

Inside Figma ) | Quality & performance

Single-Threaded

= | P

React

@ @3 » B VPN | =

React-Native » Other Bookmarks

Insights |  Topics ¥ Q

Engineering



Limits and Weaknesses: Single-Threaded

Javascript

M multiplayer machines W node workers per machine

multiplayer-1 worker-1
multiplayer-2 worker-2
Incoming traffic
Proxy (nginx)

multiplayer-3 \ worker-3

multiplayer-M K worker-W
5 worker-heavy



Real-world Projects

Javascript

1. Frontend WebPage (React, NextJS)
2. Mobile App (React Native)

3. Backend API Server (NestJS)



Low-level Languages

ptr

P Ox7fffa0757dd4 |

Ox7fffo8b499e8 <« Address of pointer variable ptr

Var

10 < Value of variable var (*ptr)

Ox7fffa0757dd4 <« Address of variable var (stored at ptr)

*

val

I
.

pointer = OxA1

OxA1 OxA2 0xB1 0xB2




olang

Open source programming language supported by Google that makes it simple to
build secure, scalable systems with built-in concurrency and a robust standard library



Real-world Projects
Golang

1. Simple network proxy
2. Backend APl server (std net/http)
3. Geth (Go-ethereum implementation)

4. Chat server relayer



Rust

Rust is blazingly fast and memory-efficient; with no runtime or garbage collector
With rich type system and ownership model, it guarantee memory-safety and thread-safety



Purpose of this

| NN ® Rust Programming Language X  +

N C N

& rust-lang.org

Rust

A language empowering everyone
to build reliable and efficient software.

Why Rust?

Performance

Rust is blazingly fast and memory-
efficient: with no runtime or garbage
collector, it can power performance-
critical services, run on embedded
devices, and easily integrate with other
languages.

Reliability

Rust’s rich type system and ownership
model guarantee memory-safety and
thread-safety — enabling you to eliminate
many classes of bugs at compile-time.

anguage

GET STARTED

Version 1.72.0

Productivity

Rust has great documentation, a friendly
compiler with useful error messages, and
top-notch tooling — an integrated
package manager and build tool, smart
multi-editor support with auto-
completion and type inspections, an
auto-formatter, and more.




Characteristics and Syntax
Rust

"Ownership and Borrowing”



Characteristics and Syntax
Rust

100 seconos oF



https://www.youtube.com/watch?v=5C_HPTJg5ek

Characteristics and Syntax
Rust

fn main() { |
let a = String::from("hello"); fn main() {

print_str(a); let a = String::from("hello");
} print_str(a);

h | I 1 .
fn print_str(text: String) { println!("1}:", a);

println!("{}", text); }

}
fn print_str(text: String) {

println!("{}", text);
}




Characteristics and Syntax
Rust

fn main() {
let a = String::from("hello");

Fjlﬂ-Lr]T:__S_tlﬁ( 51) ; Compiling bitcoin v@.1.0 (/Users/jaehong21/Desktop/lab/mock-bitcoin-peer)

println!("{}", a);: error[E@382]: borrow of moved value: “a°
, , -=> src/main.rs:4:20

2 let a = String::from("hello");
- move occurs because "a  has type "String , which does not implement the "Copy trait

fn print_str(text: String) { 3: print.str(a);
println!("{}", text); i - value moved here

println! ("{}", a);

A

}

value borrowed here after move



"Limits and Weaknesses”

Rust



“Difficult and Complex”



Weaknesses
Rust

Limits an

Rust

async def valid_request(
auth: Optional[HTTPAuthorizationCredentials] = Depends(get_bearer_token),
) -> str:
try:
i1f auth 1s None:
return None
token = auth.credent
payload = jwt.d

pub async fn validate_request(
req: HttpRequest,
pool: &Pool<Postgres>,
) -> Result<String, HttpResponse> {

let access_token: String = match req.headers().get("Authorization") {
Some(token) => match token.to str() {
Ok(token) => token.replace("Bearer ", ""),
Err(_) => {
return Err(HttpResponse::InternalServerError().json(JsonMessage {
msg: "Error parsing header to string".to_string(),

}));

token, JWT_SECRET_KEY.encode("utf-8"), algorithms=[ALGORITHM]

)
id = payload.get("sub")
1f 1d 1s None:
raise HTTPException(
status_code=status.HTTP_401 UNAUTHORIZED, detail="sub not found"

}
35
None => {
return Err(HttpResponse::InternalServerError().json(JsonMessage {
msg: "Authorization field not exist".to_string(),

}));

)
except JWTError:
raise HTTPException(
status_code=status.HTTP_401_ UNAUTHORIZED,
detail="Could not validate credentials",

)

return id

Ip

let user: <User> = match validate_jwt(access_token) {
Ok(sub) => match find_user_by_email(pool, &sub).await {
Ok(user) => user,
Err(e) => {
return Err(HttpResponse::InternalServerError().json(format!("Error: {:?}", e)));
}
35

Err(e) => {
return Err(HttpResponse::Unauthorized().json(JsonMessage {
msg: format!("{:?}", e),




Documentation and Ecosystem

Foundation

Rust

= Microsoft

Company

Amazon

Microsoft Corporation I lnux (w
Facebook

Dropbox _ i '
Cloudfiare

Coursera CLOUDFLARE®

Discord
Figma
npm
SOLANRA

Mozilla




Real-world Projects
Rust

1. Backend API server (actix-web)

2. Mock Bitcoin node written in Rust
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https://github.com/jaehong21
https://www.linkedin.com/in/jaehong21/

