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Themes

Abstraction
Correctness
Efficiency
Precision
Representation
Tradeoffs



Technology Stacks



Lectures

Computational Thinking
Algorithms

Python

Data Structures
Internet Technologies
Web Development
SQL

Databases

Cloud Computing
Privacy, Security
Artificial Intelligence
Software Engineering
Technology Stacks



development environment
language

version control

code reviews
platform

database

back-end framework
front-end framework
collaboration
deploying

monitoring

caching

scaling

testing

security



Developer Survey Results

insights.stackoverflow.com/survey/2020



https://insights.stackoverflow.com/survey/2020

development environment

e Linux

e macOS

e \Windows
[ J



Developers' Primary Operating Systems

27.5%

MacOS

Linux-based 26.6%



development environment



language

Java, Kotlin

Swift, Objective-C

Python, Ruby, Java, PHP

HTML, CSS, JavaScript, TypeScript
SQL

C, C++, C#

Go, R



Programming, Scripting, and Markup Languages

67.7%

JavaScript

63.1%

HTML/CSS

SQL 54.7%

Python 44.1%

Java 40.2%

Bash/Shell/PowerShell 33.1%

C# 31.4%

PHP 26.2%

25.4%

TypeScript

C++ 23.9%

C 21.8%



version control

GitHub
GitLab
Bitbucket



code reviews

e GitHub, GitLab, et al.
e Phabricator
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platform

e Amazon, Google, Microsoft, ...
e Digital Ocean, Heroku, ...



Platforms

Linux

Windows

Docker

AWS

Android

MacOsS

Raspberry Pi

Microsoft Azure
WordPress

Google Cloud Platform
i0S

Kubernetes

Heroku

Arduino

Slack Apps and Integrations

1BM Cloud or Watson
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.6%

14.9%

14.5%

14.2%

14.1%

26.7%

26.2%

24.0%

35.0%

55.0%

53.1%



database

e SQL
o MySQL, PostgreSQL, Microsoft Access, Oracle, ...

e NoSQL
o MongoDB, Redis, ...



Databases

MySQL

PostgreSQL

Microsoft SQL Server

SQLite

MongoDB

Redis

MariaDB

Oracle

Firebase

Elasticsearch

18.3%

16.8%

16.5%

14.4%

13.8%

26.4%

36.1%

33.0%

31.2%

55.6%



back-end framework

e Django, Flask

e Ruby on Rails

e Node.js, Express.js
o .NET

o



front-end framework

e Bootstrap, Foundation, Material
e React, Vue, Angular
o



Web Frameworks

jQuery 43.3%

React.js 35.9%

Angular 25.1%

ASP.NET 21.9%

Express 21.2%

ASP.NET Core 19.1%

17.3%

Vue.js
Spring 16.4%

16.1%

Angular.js

Django 14.2%

Flask 14.2%

Laravel 11.1%

Ruby on Rails 7.0%



Other Frameworks, Libraries, and Tools

51.4%

Node.js

.NET 35.1%

.NET Core 26.7%

Pandas 15.5%

TensorFlow 11.5%

React Native 11.5%

Unity 3D 10.9%
Ansible

Flutter 7.2%
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Teraform 6.2%
Keras

Cordova 6.0%
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Xamarin 5.8%



collaboration

e GitHub, GitLab, Bitbucket



Collaboration tools

GitHub

Slack

Jira

Google Suite (Docs, Meet, etc)
Gitlab

Confluence

Trello

Microsoft Teams

Microsoft Azure

Stack Overflow for Teams

Facebook Workplace

14.8%
B 5%
B 3.0%

41.5%

37.0%

32.4%

29.6%

25.6%

47.7%

53.0%

82.8%



deploying

e oOn-premise
e colocation
e cloud



deploying

e CI/CD
e GitHub, GitLab, Bitbucket



monitoring

e Pingdom
o



caching

e Redis
e Memcache
[ )



scaling

e Availability

e Redundancy

e Single points of failure
e Horizontal vs vertical
o



testing

e Unit tests

e Functional tests
[ )
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Next Steps

cs50.harvard.edu/x
cs50.harvard.edu/business
cs50.harvard.edu/law
cs50.harvard.edu/technology



https://cs50.harvard.edu/x/
https://cs50.harvard.edu/business/
https://cs50.harvard.edu/law/
https://cs50.harvard.edu/technology/




