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We support clients around the world by offering premium products and 
high-quality testing solutions.

VCARSYSTEM specializes in developing R&D testing solutions for embedded systems, 
serving key sectors such as automotive, education, and rail transit, among others.

400+
Global Customers



The global automotive industry is transforming, driven by four key trends: electrification, intelligentization, connectivity, 

and shared mobility. At the heart of this change is the rise of Software-Defined Vehicles (SDVs), where software controls 

more vehicle functions. 

This shift has led to a major evolution in vehicle electrical/electronic (E/E) architectures—from traditional setups to 

integrated, domain-centric or zonal systems that support SDV needs.As SDVs grow in complexity, with more powerful 

computing and data bandwidth, legacy testing systems struggle to keep up, creating bottlenecks for OEMs working to 

launch next-gen SDVs.

In SDVs, functions like powertrain control, ADAS (Advanced Driver Assistance System/Automated Driving), and 
infotainment are highly interconnected. Legacy systems can’t validate these interactions, leaving risks undetected in 
real-world performance.

Cross-Domain Testing Challenges·

SDV development relies on frequent software updates via Over-the-Air (OTA) updates. Traditional test systems can’t 
keep up with these fast updates, causing delays and longer time-to-market for new vehicles.

Inefficient Testing for Fast Software Iterations·

Traditional HIL systems are rigid and can’t quickly switch between different tests (e.g., battery management vs. 
autonomous sensor testing). This limits resource use, increases test times, and hinders adaptation to shifting project 
needs.

Inflexible Hardware Resource Allocation·

Core Testing Pain Points

Where Cluster HIL Meets SDV
Accelerate Agile, Secure, Scalable Validation

CubeStack HIL
Cluster Hardware-in-the-Loop Testing  for 
Complex Embedded System 
Make HIL as Soft & Flexible as SIL— Accelerate Your SDV.

For automotive R&D and validation engineers, VCARSYSTEM's CubeStack HIL solution is designed to validate software-centric, 
connected systems. It’s a streamlined, all-in-one platform packed with on-demand resources, global multi-user access, parallel testing, 
sub-ms synchronization, centralized management, and CI/CD integration. It replaces legacy HIL systems and fragmented test 
workflows with agile, unified testing, which helps cut manual work, shorten SDV validation cycles, and keep global teams aligned.

Configurable, scalable architecture enables on-demand, agile allocation of test resources—adapting dynamically to 
evolving SDV validation workflows.

Flexible Resource Allocation·

Supports flexible cross-team access models: single-user/single-node, multi-user/single-node, multi-user/multi-node, 
and single-user/multi-node—enabling global development teams to collaborate seamlessly.

Multi-User Remote Access·

Enables parallel test execution across multiple user sessions and heterogeneous test environments—cutting down 
validation cycles for complex SDV software stacks.

Multi-Environment Concurrent Execution·

Guarantees sub-millisecond time and data synchronization across distributed real-time processing nodes—critical for 
validating interconnected zonal E/E architectures.

Synchronization Capability·

Unified management suite covering user account administration, cluster orchestration, remote real-time monitoring, 
and automated digital reporting—centralizing visibility into large-scale test operations.

Digitalized Cluster Management·

Facilitates end-to-end automated test script execution, with native integration into CI/CD pipelines—aligning with 
agile SDV software development rhythms.

Automated Testing Integration·

Main Functions

Workflow



Leverage flexible test resource pooling to eliminate idle hardware and resource bottlenecks. Enables on-demand, 
agile allocation of test resources. Driving higher ROI on your test infrastructure investments.

Maximize Resource Utilization

Eliminate redundant hardware purchases through shared resource pooling and lower operational costs via centralized 
management. Its open architecture also reduces second-development costs by supporting third-party software/mod-
el integration—delivering more value with less investment.

Minimize Total Investment

Accelerate end-to-end development with parallel multi-environment testing and rapid virtual testbed deployment. 
Enable multi-user remote access for distributed teams. Reduce queuing and wait times to speed up time-to-market 
for your SDV programs.

Shorten Validation Cycles

Ensure test accuracy with high-fidelity real-time simulation and low-latency time/data synchronization. Results mirror 
real-world performance, eliminating discrepancies between lab testing and on-road validation.

Deliver Trusted Results

One-click resource configuration, real-time monitoring, and streamlined scheduling reduce operational complexity 
and lower training barriers. Integrate seamlessly with CI/CD pipelines and automate test execution. Eliminate repeti-
tive manual tasks and free up engineers for high-value work.

Improve Testing Efficiency

Advantages

Application Areas

Paired with the Integrated CubeStack HIL Management Platform

Create and release virtual benches based on 
user applications. Allocate and release RTPC 
resources, IO resources, CAN bus resources, 
etc.

Virtual Bench Management 
Add, delete, and maintain RTPC nodes, bus 
boards, and IO resource boards for the 
cluster HIL.

Device Resource Management

Real-time monitoring of the running status of 
each RTPC node, including CPU resource 
usage, temperature information, and the run-
ning status of the IO and bus resource pools. 
Report any abnormal information.

Device Monitoring Center
Create, delete, and maintain user accounts, 
group management, and user permission 
configurations.

User Management

Real-time display of virtual bench running status, node information, device status statistics, resource 
usage, and early warning information.

Big Data Visualization

Empowering Seamless Control, Maximizing Resource Efficiency

Work Steps

Administrators create 

and manage user 

accounts with 

assigned permissions.

Admin Setup Resource Provisioning Resource Allocation User Application Environment Deployment Real-Time Monitoring

Admin approves virtual 

bench applications and 

configures IO/CAN 

resources.

Assign RTPC, IO, and 

CAN resources to 

designated user 

accounts.

Users log in and 

submit requests to 

claim the allocated 

virtual bench.

Users retrieve the 

bench via host software 

and deploy resources 

to RTPC.

Monitor system status 

continuously and 

report exceptions / 

alarms.

1 2 3 4 5 6

Testing Factory
Component testing, vehicle testing

Autonomous driving
Concurrent cluster reinjection testing

Vehicle multi-domain(BMS, Cockpit, 
ADAS/AD, etc.) joint real-time
simulation test

Get More
Information

Testing in energy, power, rail transit,
and semiconductor sectors.

University multi-person teaching practice
Simulation laboratory


