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CODEWAVE.DS: 

DATA STRUCTURES, ALGORITHMS, BLOCKCHAIN  
COURSE SYLLABUS 

BeachCoders® comprehensive computer-science immersive in data structures, algorithm development, and blockchain 
development: CodeWave.DS. This course is designed to give experienced web developers an advanced understanding 
of algorithmic thinking, the varieties of common data structures and their applications in databases and modern 
blockchain applications. Students will explore a diverse array of database modalities, develop their own algorithms for 
their applications and build a decentralized blockchain app as part of their portfolio of work that they can take with them 
upon completion. Time commitment is part-time, see course announcements for details. 

Who this course is for: 

1. APP DEVELOPERS, JOB SEEKERS W/ CODING EXPERIENCE, BLOCKCHAIN PROS 
Gain the comprehensive computer science skills you need to build clean code and optimize data structures in modern apps. 

2. ADVANCING A CAREER 
Looking to go deep in software engineering and blockchain as a career?  
This course will give you the skills to professionally develop software from white board and algorithmic solutions to 
clean code. 

3. JUNIOR DEVELOPERS 
Step up your skills in web development beyond frameworks and go deeper into algorithms and data structures to 
accelerate software load speed in enterprise environments. 

What’s in the Course: 

WEEK 1: Programming Fundamentals 

Review of Vanilla JS, Efficient JavaScript Code, Understanding the performance of JavaScript code, Using 
techniques to write efficient and optimized code, Functional programming vs classes, Debugging and testing 
JavaScript code, Building a project that involves optimizing code performance, Algorithm Design and Problem 
Solving, Understanding the importance of efficient algorithms, Big (O) notation, time complexity and space 
complexity. 
 
WEEK 2: Data Structures and Computer Science Core 

Linked List, Arrays, Hash Tables, Stack, Queue, Learning common algorithms and data structures, Using algorithms 
to solve common coding problems, Building a project that involves problem-solving and algorithm design, 
Introduction to Database Structures, Understanding different types of databases, Introduction to SQL and relational 
databases, Understanding the structure of tables and relationships(joins,innerJoin…), Building a project with a SQL 
database 
 
WEEK 3: Algorithms and Blockchain 

Blockchain Database Structures, Understanding the concept of blockchain technology, Introduction to blockchain 
databases and their structure, Building a simple blockchain database using JavaScript, Building a project that 
involves a blockchain database. 
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WEEK 4: Decentralized Apps 

Decentralized Apps (Dapps), Understanding the concept of decentralized apps, Building a simple Dapp using 
JavaScript and a blockchain database, Deploying the Dapp to a blockchain platform such as Ethereum, Building a 
project that involves a decentralized app, Building a Decentralized App, Bringing together all the skills learned in the 
previous days, Building a decentralized app that utilizes efficient algorithms, optimized code, and a blockchain 
database, Presenting the final project and reviewing the code, Discussing the future of decentralized apps and 
blockchain technology. 

 
 

1. JAVASCRIPT QUIRKS 
Review known javascript behavior and overcoming its limits. 

  
2. CLASSICAL vs. FUNCTIONAL PROGRAMMING 

Implement programming paradigms into a modern web application. 

   
3. LINKED LIST 

Add and Remove Nodes, Sorting and Merging Lists. 
 
4. HASH TABLES 

Hashing algorithms, avoiding collisions, data storage. 
 
5. STACK & QUEUE 

Push and pop to a stack or queue, matching brackets problem. 
  
6. PROBLEM SOLVING 

Practice implementing algorithms such as bubble sort, merge sort and insertion sort. 
 
7. WHITE BOARDING 

Diagram solutions for a problem, Fibonacci sequence, random number generator. 
 

8. TIME COMPLEXITY 
Calculate and write ‘Big-O’ notation for speedy code. 

 
9. BLOCKCHAIN: USES AND BEST PRACTICES. 

Build a Distributed Application ( Dapp) on a Blockchain 
  

10. CAPSTONE PROJECT: PUT EVERYTHING INTO A FINAL PROJECT 
The final outcome for Codewave.DS is to design and build a comprehensive Distributed application of your 
choice using algorithms, data structures and a blockchain. You will demonstrate your knowledge of 
computer science and clean code. The result is a distributed application can be used in your portfolio.   

We encourage Creativity and Improvisation -  Instructors will guide you on feasibility and manage scope.  


