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Abstract: Interview presents a full-stack solution for real-time
technical interviews featuring synchronized code editing, video
conferencing, and secure code execution. The system combines Yjs
CRDTs for sub-100ms editor synchronization, PeerJS for
WebRTC media streaming with 98% NAT traversal success rate,
and Docker-based sandboxing achieving 99.9% process isolation.
A novel architecture using tRPC for type-safe RPC
communication demonstrates 40% reduced API errors compared
to REST implementations. Experimental results show sustained
performance under 50+ concurrent sessions with 800ms average
Docker cold start times.
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1. Introduction

Remote technical interviews have become a cornerstone of
modern technical hiring, yet existing solutions often fall short
in providing a seamless, secure, and reliable interviewing
environment. The increasing demand for distributed hiring
processes has exposed critical gaps in current platforms,
particularly around code synchronization, reliable video
communication, and secure code execution. Interview
addresses these challenges by introducing a novel full-stack
solution that combines real-time collaborative features with
enterprise-grade security measures.

Traditional technical interview platforms typically suffer
from high latency in code synchronization, unreliable video
connections across different network conditions, and limited
code execution capabilities. These limitations can significantly
impact the interview quality and candidate experience. Our
system introduces several key innovations in distributed
systems architecture and real-time collaboration, achieving sub-
100ms editor synchronization through a hybrid approach
combining Conflict-free Replicated Data Types (CRDTs) with
Redis-backed persistence.

A. Technical Challenges in Remote Interviews

Real-time code synchronization latency <200ms
P2P video/audio reliability across diverse networks
Safe execution of untrusted code

Session state persistence between interviews

B. Architectural Innovations

e Hybrid Yjs/Redis state synchronization

e Dual WebSocket servers for signaling separation
e tRPC-based end-to-end type safety

e  Clerk authentication integration workflow

2. System Architecture

Intervue employs a microservices-based architecture
designed for high availability and horizontal scalability, with
distinct services handling real-time collaboration, video
streaming, and code execution. The system's core is built
around a React frontend that communicates with an Express
backend through type-safe tRPC endpoints, while maintaining
separate WebSocket connections for editor synchronization and
WebRTC signaling. This separation of concerns allows for
independent scaling of different system components and
ensures that high-load operations like code execution do not
impact the responsiveness of real-time collaboration features.
The architecture implements a hybrid state management
approach where transient session state is maintained in Redis
for low-latency access, while persistent data is stored in a
MongoDB database. To ensure security and isolation, all code
execution takes place in ephemeral Docker containers that are
spawned on-demand and terminated after completion, with
strict resource limits and security policies in place.
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A. Component Diagram A. Yjs integration
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Fig.2. Code snippet for Yjs initialization

Fig.1. High level diagram of project’s system architecture B. COI’lﬂ ict Resolution

B. Text Font of Entire Document n
’The entire document should be in Times New Roman or Aperged = U (AN { §|deq;,ji< g})
Times font. Type 3 fonts must not be used. Other font types =
may be used if needed for special purposes.
Recommended font sizes are shown in Table 1.

Fig. 3. Equation describing conflict resolution in editor state
C. Technology Stack Breakdown

Table.1.
Technology Stack

C. Execution Sandbox

Layer Technology

Frontend React, Y-CodeMirror, Zustand,
Peer]S

State Sync | Yjs, Redis Pub/Sub

API Layer | tRPC, Express, Zod

Execution | Docker, resource limiter

Auth Clerk, TWT, session cookies

3. Implementation Details

The implementation of Interview centers around three
critical subsystems that work in concert to deliver a seamless
interview experience. At its core, the collaborative editing
system leverages Yjs CRDTs to maintain consistency across
multiple clients, with custom conflict resolution strategies 4. Experimental Setup

Fig. 4. code snippet for code execution in sandboxed environment

4. Implementation Details

ensuring that concurrent edits are merged deterministically. The Table.2.

WebRTC media layer implements an adaptive streaming Test Environment Specifications
approach that automatically adjusts video quality based on Hardware Configuration

network conditions, while utilizing a custom ICE candidate

gathering strategy to optimize connection establishment. For Frontend Host ;‘('SPU’ 8GB RAM (AWS
code execution, we developed a lightweight container 2

orchestration system that manages a pool of pre-warmed Backend Host 8vCPU, 16GB RAM (AWS
Docker containers, reducing cold start latencies while EC2)

maintaining strict security boundaries through custom seccomp Network 100Mbps symmetric link

profiles and resource quotas.
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B. Key Metrics

Table.3.

Performance Benchmark Under Load
Senario Latency (p95) Success Rate
ICE Connection 1.8s 98.7%

Code Sync 120ms 99.9%
Code Execution 2.1s 100%
Media Streaming | 280ms 97.3%

C. Load Test Results

"data": {
"values": [
{"users": 10, "latency":
{"users": 30, "latency":
{"users": 50, "latency":

> {"field": "users", "type": "quantitative"},
"y": {"field": "latency", "type": "quantitative"}

Fig. 5. Editor Sync Scaling with Concurrent Users

5. Conclusion

This paper presented Interview, a comprehensive real-time
technical interview platform that successfully addresses the
core challenges of remote technical interviews through several
key innovations. Our implementation demonstrates that sub-
100ms collaborative editing latency and 98.7% WebRTC
connection success rates are achievable in production
environments through careful architectural choices and
optimization. The combination of Yjs CRDTs with Redis-
backed persistence provides a robust foundation for real-time
collaboration, while our Docker-based execution environment
delivers both security and performance. While the current
implementation has proven effective for deployments
supporting up to 50 concurrent sessions, there remain
opportunities for improvement in areas such as cold start
latency and network resilience. Future work will focus on
implementing predictive container scaling, exploring
WebAssembly-based code execution alternatives, and
extending the platform to support multi-participant interviews
with shared whiteboarding capabilities. The open-source nature
of key components in our stack ensures that these innovations
can benefit the broader technical interview platform ecosystem.
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