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Zillow the Housing Super App

“Zillow” 
Is more searched 
that “Real Estate” 

on Google

200M+
Avg. monthly 
unique users

4M
Buyers used 
Zillow in 2021

63M
Tours 

facilitated



Accelerating
Zillow’s transition with
Data Driven Innovation



Experimentation
Challenges

Lack of infrastructure for scaling 

Numerous 3rd party or custom-built tools

Inefficient processes leading to slow results 

and lack of trust



Data Infrastructure
the backbone of 

innovation   
experimentation

personalization



Infrastructure
Challenges

Limited support for self-service deployments

1000s of applications on shared infrastructure

Inefficient management of resources and scaling

Hindered productivity and velocity



Kubernetes-based infrastructure

Dramatically increases productivity and velocity

Supports critical features: CICD, observability, config 
& secrets, autoscaling, team-level cost attribution

Archetypes for rapid service and application launch



Zillow Group Container Platform

ZGCP

Version Control

CICD

Artifacts

Kubernetes Cluster Instance

Karpenter Instance Bidding & Autoscaling

Observability

Config and 
Secrets

Cost Attribution

Gateway

User
Application

Load Balancer

Shared 
Services

Zodiac team permissions & service catalog  



Distributed Data
Challenges

Over 13,000 Spark jobs consuming 15% of 

cloud budget

Teams spending significant time on cluster 

management and scaling issues

Need for more efficient and seamless 

workload & dependency management



Convenient SDK and API for submitting workloads

YuniKorn scheduler for predictable capacity and 
cost management

JupyterLab support for ad-hoc exploration and 
interactive Spark jobs

ZACS



Zillow Analytics Compute Services

ZACS Kubernetes Cluster

YuniKorn Scheduler & 
Quality of Service 

Spark Application

ZGCP 
Platform

ZACS
API

Spark
Executors

Application
Artifact

Spark
Config

Spark UI

Logging 
Aggregator

Spark Drivers
Spark Executors

ZACS
SDK

Jupyter Notebooks

ZACS



Data Application
Challenges

No streaming events support

Lack of scalable & reliable solutions for event 

ingestion and processing

Weeks or Months to detect quality issues

Data location, schema & quality were tribal 

knowledge



Self-service control center & data catalog

Schema registry

Contracts for defining tests over 
streaming and batch data

Data quality monitoring & anomaly 
detection



Easy provisioning of topics, tables, and 
streaming jobs

Schema validation 

Efficient real-time & batch processing of 
validated data

Streamz



Zillow Data Streaming & Governance

ZGCP 
Platform

Data Platforms 
Provisioning

API

Data Lake
Data Platforms Cluster

Kafka Topic
. . .

Kafka Connect

Kafka ConnectKafka Topic

Terraform
Provider

ZACS

JavaScript Apple iOS Android Node Java Python Other

Zillow Web Zillow Apps Zillow Services

. . .

Data Portal

Catalog DB

Contracts DB

 
Orchestration

Catalog
Generation

Contracts
Evaluation

Schemas DB

APIs

Anomaly 
Detection

Anomaly DB

Alerting

Flink 
Streaming 
Compute

Trino Clusters Analytics &
Visualization



Accelerating
Zillow’s transition with
Data Driven Innovation

Self-service, comprehensive tools 

Empowering data producers to own quality

Scalable compute and data production



Experimentation
Challenges

Lack of infrastructure for scaling 

Numerous 3rd party or custom-built tools

Lack of viz into of cross-LOB impact 

Inefficient processes leading to slow results 

and lack of trust



Increase velocity, trust, and transparency

Single system for all brands & experiences

Hybrid build & buy strategy 



JavaScript

ZEXP Architecture

Apple iOS Android Node Java Python Other

Zillow Web Zillow Apps Zillow Services

Spark via ZACS

Data Lake

Fast AB 

FastAPI FastAB DB

Assignment

. . .

Analysis Orchestration

ZEXPy

AB Testing Hub

ZEXPy

Custom
Analysis



Assignment, exposure, and metric data sources 

Granular fault tolerance, checkpointing  and 
automatic backfill

Self-service customization & open to contribution

ZEXPy: Flexible, Trustworthy, & Reliable Analysis 



Enables experiment transparency and governance

Job configuration & status tracking for ZEXPy 
orchestration

Deployed as a ZGCP service for seamless 
integration

FastAB: Single Source of Truth API for All Experiments



ZEXP Analysis

Spark via ZACS

Data Lake

Fast AB 

FastAPI FastAB DB

AB Testing Hub

ZEXPy

Exposure
Segments
Daily
Aggregated

Metrics
Daily
Aggregated
Global

Data
Source Load dataframes

Summary 
Stats

Platform Rollups
Mean, Std Dev

Report

Stats Tests (Z, T, Delta)
FDR Correction
Health
Publication

Allocation
Decisions
Comments
Alerts

Hypothesis
Treatments
Metrics
Segments
Owners & Permissions

Trials

Meta Analysis

Config by Date
Job Status

Reports
Platforms & 
Segments

Analysis 

Impact over time by metric 
Decision History

Global Metrics
Owners

Descriptions
Direction
Required?

Metrics 

Checkpoints



Create & configure experiments

Monitor experiment health, results, and alerts

Learn from past experiments: hypothesis, goal 
metrics, and outcomes

AB Testing Hub: Self-Service Experimentation









Future Work
Culture

Trial Duration 

Inner Source

Metrics

Meta Analysis



Accelerating Zillow’s transition with
Data Driven Innovation
Zillow’s Compute & Data Platforms

● ZGCP for scalable compute

● ZACS for scalable distributed data applications

● Data Portal for self-service quality & discovery

● Streamz for scalable streaming

● ZEXPy for scalable analysis

● FastAB as the single source of truth

● AB Testing Hub Self-service

ZEXP



Thank you!
Find me online

@aaronwro


