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THE THOR ARCHITECTURE AND THE EVOLUTION OF Al SYSTEMS ——

Not every Al system is built for the same destination. Some are designed to explore new possibilities—
testing algorithms, integrating sensors, and proving what can be achieved at the edge. Others are
designed to operate for years in demanding environments, where reliability, maintainability, and
operational assurance matter as much as computational performance.

As edge Al systems mature, the challenge is no longer simply delivering more compute. It is
selecting an architecture that aligns with the intended mission of the system itself.

NVIDIA's Thor platform family reflects this reality. Through Jetson Thor, NVIDIA's next-generation
embedded Al compute platform, and NVIDIA IGX Thor, its industrial-grade edge Al platform, NVIDIA has
created two pathways built upon the same architectural foundation, each optimized for a different stage
in the lifecycle of an Al system.

Jetson Thor enables rapid Al development and system integration, while NVIDIA IGX Thor enables

assured deployment for long-term operation. Both platforms are built on the same architectural
foundation but are optimized for different stages of Al system maturity.

ARCHITECTURAL COMPARISON AT A GLANCE

Category Jetson Thor NVIDIA IGX Thor

Primary Objective Rapld A! development and Assured deployment and long-term operation
Integration

Typical Users Al developers, robotics teams, Industrial, medical, infrastructure, transportation,
system integrators and mission-critical organizations

Deployment Stage Prototype, proof-of-concept, early | Production systems and mission-critical
production deployments

Platform Focus Embedded Al compute module Industrial-grade edge Al platform

Software Ecosystem CUDA, TensorRT, JetPack, Isaac CUDA, TensorRT, enterprise-class software stack

Functional Safety Limited Designed to support safety-conscious

Focus deployments
Lifecycle Expectations

Faster technology refresh cycles Extended lifecycle support

Environmental Design | Commercial and embedded
environments

Integration Complexity | Lower, optimized for rapid
development

Industrial and rugged operating environments

Higher, optimized for structured deployment

Ideal Outcome

Discover what is possible Assure what is deployed

While exact specifications will evolve over product generations, the fundamental distinction remains
architectural intent rather than raw performance metrics.
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JETSON THOR: ENABLING HIGH-PERFORMANCE
EDGE Al DEVELOPMENT

Jetson Thor is best understood as a platform optimized for rapid development and performance density.
It is designed to provide developers and system architects with substantial Al compute capability at the
edge, enabling sophisticated models and data-rich workloads to execute locally with low latency and
high efficiency.

A defining strength of Jetson Thor lies in its tight integration with NVIDIA's software ecosystem.
Frameworks such as CUDA, TensorRT, JetPack, and Isaac provide a mature environment for development,
tuning, and deployment, significantly reducing friction during early system design and accelerating
iteration cycles.

This make Jetson Thor particularly well suited for:
« Advanced prototyping
* Robotics development
« Sensor fusion experimentation
« Edge Al proof-of-concept systems
« Performance-driven applications where deployment requirements remain flexible and fluid

At the same time, Jetson Thor reflects the tradeoffs inherent in development-focused platforms.
Functional safety, extended lifecycle guarantees, environmental hardening, and certification readiness
are not primary design objectives. In many commercial and research environments, these limitations are
entirely acceptable. In regulated or operationally critical environments, they become decisive factors.

NVIDIA IGX THOR: EDGE Al DESIGNED FOR ASSURED OPERATION——

NVIDIA IGX Thor is designed with a fundamentally different objective: assured operation in demanding
environments. While it shares architectural lineage with Jetson Thor, IGX Thor is positioned for
deployments where predictability, reliability, lifecycle management, and operational continuity are
essential system attributes.

IGX Thor extends the Thor architecture through industrial-grade design considerations,
deterministic execution support, and alignment with enterprise-class deployment requirements. It is
intended for systems that must operate continuously, manage high data throughput, and maintain
consistent behavior over long service lives. As a result, IGX Thor is less concerned with accelerating
experimentation and more focused on enabling deployment at scale.

These characteristics make IGX Thor particularly well suited for:
* Industrial automation
» Medical systems
« Transportation infrastructure
* Critical infrastructure monitoring
» Aerospace and other mission-critical platforms
* Long-life embedded computing systems

In these environments, failure is measured not merely in downtime, but in operational, financial, or safety
consequences.
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DECISION GUIDE: CHOOSING THE RIGHT THOR PLATFORM

The choice between Jetson Thor and NVIDIA IGX Thor is ultimately a question of system maturity. While
both platforms are built on the same Thor architecture, they are optimized for different stages of an Al
system's lifecycle.

Explore
Jetson Thor is ideal for Al development, sensor integration, and rapid prototyping, enabling teams to
iterate quickly and validate concepts with minimal overhead.

Industrialize
As projects move toward production, many organizations adopt a hybrid approach, using Jetson Thor for
continued development while introducing IGX Thor to evaluate deployment, environmental, and lifecycle
requirements.

Assure and Sustain

For long-term deployment in industrial, medical, transportation, and other mission-critical environments,
IGX Thor provides the operational assurance, lifecycle support, and deployment readiness required for
sustained operation.

In summation, Jetson Thor is designed to accelerate innovation, while NVIDIA IGX Thor is designed to
sustain it.

FROM MODULE TO MACHINE: THE REALITY OF DEPLOYMENT ———

In practice, very few organizations deploy NVIDIA modules in isolation. Power delivery, thermal
management, mechanical integration, electromagnetic compatibility, environmental resilience, and
lifecycle planning quickly become dominant design challenges.

As systems move from laboratory environments into operational deployments, these factors
frequently become more significant than raw compute capability.

COMMON CHALLENGES MOVING FROM DEVELOPMENT
KIT TO DEPLOYMENT

Deployment .
Challenge Typical Impact How WOLF Addresses It
PCle and high-speed Reduced throughput and Advanced PCle and fabric architectures designed
fabric bottlenecks unpredictable performance for sustained worst-case traffic

Thermal management

; Thermal throttling and reduced | Purpose-built thermal solutions designed for
under continuous Al

workloads reliability sustained operation

Shock and vibration Mechanical failures and Ruggedized mechanical architectures and
exposure intermittent faults environmental qualification practices

Power integrity under Instability and unexpected Engineered power delivery architectures optimized
dynamic Al loads resets for Al workloads

N 4
LuaLr THE ARCHITECTURE OF ASSURED INTELLIGENCE: A COMPARATIVE ANALYSIS OF NVIDIA IGX THOR AND NVIDIA JETSON THOR — WHITEPAPER | P4 W
ADVANCED TECHNOLOGY wolf-at.com



EMI/EMC compliance Certification delays and System-level electromagnetic compatibility design
integration risk and validation

Safety partitioning Increased certification Architectures supporting isolation and safety-

requirements complexity conscious system design

Long-term lifecycle Obsolescence and redesign Lifecycle-focused deployment strategies and

management costs product planning

Multi-sensor data System bottlenecks and High-bandwidth architectures optimized for

movement scalability limitations sensor-rich environments

This transition from module to machine is where many Al initiatives encounter unexpected complexity.
Challenges associated with thermal performance, power integrity, high-speed interconnects,
environmental qualification, and lifecycle planning often become more significant than raw compute
capability.

It is at this boundary—between architectural promise and operational reality—that system-level
engineering expertise becomes essential.

WOLF ADVANCED TECHNOLOGY PLATFORMS: APPLYING JETSON
THOR AND NVIDIA IGX THOR IN PRACTICE

While NVIDIA provides the foundational compute platforms, translating Jetson Thor and NVIDIA I1GX
Thor into deployable systems requires significant systems engineering expertise.

Wolf Advanced Technology occupies this role by designing embedded computing platforms that
align NVIDIA technologies with real-world operational requirements. WOLF's Jetson Thor-based
platforms emphasize flexibility, connectivity, and rapid integration. These systems expose the capabilities
of NVIDIA Jetson Thor devices through rich 1/O architectures, including display interfaces, networking
connectivity, storage expansion, and debugging infrastructure. This approach makes them particularly
effective for sensor-intensive development and integration environments.

By contrast, WOLF's IGX Thor-based platforms, including the 3U VPX Thor family are designed
within standardized VPX architectures and aligned with open-system approaches such as SOSA. These
platforms emphasize ruggedization, deterministic behavior, high-bandwidth data movement, and long
lifecycle availability.

WOLF also applies experience gained through safety-oriented platform development initiatives,
incorporating partitioning, isolation, and reliability considerations into system architectures from the
outset. This approach helps organizations address operational assurance requirements early in the
design process rather than as a late-stage integration activity. Importantly, these approaches are
complementary rather than competitive. Jetson Thor-based platforms support rapid development and
system bring-up. IGX-based VPX platforms provide a pathway to long-term, assured deployment.

Together, they allow system architects to preserve architectural continuity as systems mature,
reducing redesign risk while protecting software investment.
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CONCLUSION

The Thor generation reflects NVIDIA's recognition that modern edge Al systems must be designed with
intent rather than performance targets alone. Jetson Thor and NVIDIA IGX Thor represent two
expressions of the same architectural foundation, optimized for different operational realities.

The distinction is not simply one of capability, but of purpose. Jetson Thor empowers
organizations to explore new possibilities, accelerate development, and bring advanced Al capabilities to
life. NVIDIA IGX Thor extends those same capabilities into environments where reliability, lifecycle
management, and operational assurance become mission-critical requirements.

Together, these platforms provide a continuum that supports the full evolution of an Al system—
from experimentation and integration to deployment and sustainment. By aligning platform selection
with system maturity and operational objectives, organizations can reduce risk, preserve software
investment, and build solutions that are designed not only to perform, but to endure.

To learn more about WOLF's cutting-edge solutions,
visit wolf-at.com or contact our team at sales@wolf-at.com.
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