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P1.1 and P1.2: Big Data Analytics

Hourly

Sequential Computing

Data pre-processing using 
Test-Driven Development (TDD)

Real world dataset:
Wikimedia Wikipedia 

Pageview

Monthly

Parallel Computing

Data analysis & visualization



P2.1: VM Scaling, Elasticity & Failure
● Closed VMs

○ Load Generators
■ Dynamic load

○ Data Center Instances
■ Performance & failure

● Scale out & scale in DCIs
to achieve desired RPS
within budget
○ Auto-scale groups, elastic load balancers, monitoring, etc.

………?



P2.2: Containers and Kubernetes

Azure

• Containerization

• Cluster Management

• Multi-Cloud 
Deployment

GCP
Cloud Load
Balancing

Clients

WeChat Frontend
Container Engine

WeChat Backend
Container Engine

Azure

WeChat Backend
AKS

Azure Load
Balancer

GCP



P2.3: Video Processing Pipeline - Serverless
• Functions and FFmpeg to process videos

• Use a cloud ML API for image labeling

• CloudSearch 
to index 
videos

Video Processing

Desktop
Client

Storage Image Recognition

Search Engine

Upload

Video

Mobile
Client

Cloud Events

Labeling

Indexing



P3.2: Social Networking with Heterogeneous Backends

Single query

BackEnd

Complex fan-out queries

Graph DB

Document store

SQL Database

Client
Request

Response

“fan-out”

Social 
Network 

Front End



P4.3: Uber-like Application for NYC

• Stream Processing with Kafka/Samza
– Stream 1: Car GPS coordinates
– Stream 2: Customers

• Task:
– Match customers

with cars to minimize 
travel time & other 
constraints



Team Project: Web Service

• Team-based
• 1.2 TB of raw data
• Specified queries
• Constraints

– Correctness
– Throughput
– Budget
– Time

Load 
Generator

Phases Duration Query Type

Phase 1 2 weeks Q1, Q2

Phase 2 2 weeks Q1, Q2, Q3

Phase 2 Live Test 6 hours Q1, Q2, Q3, mix-Q1Q2Q3

Phase 3 2 weeks Q1, Q2, Q3

Phase 3 Live Test 6 hours Q1, Q2, Q3, MIX-Q1Q2Q3



Navigator
Decision Maker

Participate in Online Programming Exercise Sessions

Driver
Implementer

Researcher/
Teacher

Brainstorms ideas with 
the Navigator

Online 
Programming 
Role Rotation

Cloud IDE: AWS Cloud9
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