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AI Everywhere — From Cloud Intelligence to Edge 
Empowerment 
 

Executive Summary 

Artificial Intelligence (AI) has transitioned from a futuristic promise to an ever-present force 
across industries, geographies, and everyday life. As AI capabilities continue to advance, 
the emphasis is no longer solely on model accuracy or algorithmic innovation, but on how 
seamlessly, securely, and scalably these intelligent systems can be integrated into real-
world applications. 

This report explores the evolution and implementation of the “AI Everywhere” paradigm. 
Beginning with a global overview of AI’s pervasive influence—from healthcare and finance 
to manufacturing and mobility—it gradually narrows focus to the rise of edge computing as 
the next frontier in intelligent infrastructure. With real-time decision-making, low-latency 
processing, and on-device inference becoming critical, edge AI is redefining how and where 
intelligence is deployed. 

Using a hands-on edge AI deployment as a showcase, the report presents a full-stack 
solution built upon: 

• Intel AMX: delivering efficient AI matrix computations on modern CPUs 

• Intel OpenVINO: enabling hardware-aware inference across edge devices 

• QCT DevCloud: supporting model prototyping and performance validation 

• iRODS: providing metadata-rich, policy-driven data management 

A custom-built visual AI pipeline demonstrates live object detection, metadata archiving, 
and GUI-based retrieval, all operating in a hybrid edge-cloud environment. Empirical results 
show that with OpenVINO acceleration, YOLO 11n improved from 42 to 77 FPS, 11s from 
33 to 102 FPS, and 11m from 12 to 64 FPS—achieving up to a 5.33x speedup—highlighting 
the critical role of optimization in making edge AI practical. 

The report concludes by examining future trends—such as AI-native hardware convergence, 
scalable edge-cloud orchestration, and democratization of AI development—positioning 
edge intelligence not as a niche, but as the new normal. 

Whether you are an AI researcher, solution architect, developer, or policy strategist, this 
report offers an insightful journey through the technologies, challenges, and opportunities 
that define the age of AI Everywhere. 

 



Introduction 

In recent years, the term “AI everywhere” has rapidly evolved from a buzzword into a defining 
principle of our technological era. From cloud-based supercomputers to the chips 
embedded in edge devices, artificial intelligence is no longer confined to research labs or 
tech giants—it permeates every layer of society, industry, and daily life. This press report 
explores the pervasive role of AI, narrowing the lens from its global, transformative impact 
to its increasingly critical role in edge computing. Along the way, we will highlight enabling 
technologies, including Intel’s Advanced Matrix Extensions (AMX) and the OpenVINO toolkit, 
which are accelerating AI’s deployment across scales. 

To appreciate the full scope of AI’s influence, one must begin at the top: the societal 
transformation driven by AI across virtually every domain. In healthcare, AI algorithms are 
helping diagnose diseases faster and with greater accuracy, predict patient deterioration, 
and even suggest personalized treatment plans. In finance, machine learning is 
revolutionizing fraud detection, trading strategies, and customer service. In transportation, 
AI enables self-driving vehicles, optimizes traffic patterns, and reduces fuel consumption. 
And in entertainment, recommendation engines, AI-generated content, and real-time 
translations are enhancing user experiences globally. These examples illustrate not just AI's 
versatility but its adaptability—the ability to mold itself to diverse contexts and solve distinct, 
high-impact problems. 

However, this wide applicability introduces significant challenges. Running powerful AI 
models requires not just computational muscle, but also energy efficiency, latency 
sensitivity, and scalability. Historically, these needs were met by powerful data centers 
equipped with high-end GPUs and CPUs. Yet as demand for AI expands into real-time 
services, interactive applications, and resource-constrained environments, there is a clear 
shift toward the edge—closer to the source of data, closer to the user. 

This evolution is catalyzed by a few key trends. First, the explosion of sensor data from IoT 
devices, cameras, medical equipment, and industrial systems has created a tidal wave of 
information that cannot always afford the luxury of round-trip communication to cloud 
servers. Second, latency is a critical factor for many AI use cases—such as autonomous 
driving, manufacturing automation, and augmented reality—where milliseconds can mean 
the difference between success and failure. Third, privacy and data sovereignty concerns 
make edge computing a more attractive alternative for industries like healthcare and 
defense, where transmitting sensitive data across networks raises regulatory and ethical red 
flags. 

As AI moves to the edge, the demand for hardware and software optimized for on-device 
inference is growing. This is where Intel’s technologies—Intel Advanced Matrix Extensions 
(AMX) and OpenVINO—come into play. Designed to accelerate AI workloads on Intel CPUs, 
these tools serve as enablers of "AI everywhere," particularly in decentralized environments. 
AMX is an x86 architecture extension introduced with Intel’s Sapphire Rapids processors. It 
enhances matrix multiplication capabilities—a core component of deep learning—by 



introducing a new architectural component called the Tile Matrix Multiply Unit (TMUL). This 
allows CPUs to handle dense AI workloads that were previously reserved for GPUs, 
effectively democratizing AI acceleration across the compute spectrum. 

In practice, edge AI deployment increasingly follows a multi-tier architecture composed of 
edge devices (or near-edge servers), far-edge compute nodes, and centralized datacenters. 
This layered model offers several key advantages. By executing lightweight preprocessing 
and control at the edge, offloading compute-intensive inference to far-edge servers, and 
delegating storage and analytics to datacenters, organizations can optimize both 
performance and cost. This separation of duties reduces hardware demands on local 
devices, minimizes data transmission latency, and centralizes maintenance and lifecycle 
management where appropriate. It also improves scalability by allowing each tier to evolve 
independently based on workload type, geographic distribution, or regulatory constraints. 

Complementing this hardware-level innovation is OpenVINO, Intel’s open-source toolkit for 
optimizing and deploying AI inference. Built on top of industry standards, OpenVINO helps 
developers transition their AI models from training to production with minimal effort. It 
supports a wide range of frameworks such as TensorFlow, PyTorch, and ONNX, and delivers 
model compression, quantization, and hardware-aware optimization. OpenVINO is 
particularly suited for edge devices, enabling real-time inferencing on CPUs, integrated 
GPUs, VPUs, and FPGAs—all without the need for specialized, power-hungry accelerators. 

The synergy between Intel AMX and OpenVINO is powerful: while AMX offers the raw 
computational throughput necessary for modern AI, OpenVINO abstracts complexity and 
streamlines deployment. Together, they empower developers, startups, and enterprises to 
bring AI capabilities into embedded systems, edge gateways, smart cameras, and other 
constrained platforms without compromising performance. 

To facilitate this transition, platforms like QCT DevCloud offer developers and researchers 
access to cutting-edge hardware environments remotely. This cloud-based sandbox 
environment is preconfigured with the latest Intel CPUs and AI toolkits—including AMX and 
OpenVINO—allowing users to prototype, benchmark, and iterate their AI applications 
without managing physical infrastructure. 

Architecturally, QCT DevCloud combines containerized services, centralized 
authentication, and hybrid storage backends within a Kubernetes-based compute cluster. 
Users access the platform via a secure login gateway with OTP, then interact through 
JupyterHub, OnDemand, or SSH-based terminals. Notebook jobs, CPU/XPU workloads, and 
metadata-aware storage tasks are dispatched to Kubernetes worker nodes or bare-metal 
nodes running Rocky Linux. Behind the scenes, the system integrates distributed file 
systems (e.g., Ceph, Lustre), job orchestration frameworks (e.g., Volcano, Slurm), and data 
management services (e.g., iRODS, ROOK) for compute and storage scalability. Each 
component is modular and containerized to support flexible, reproducible AI workflows 
across multiple user roles. 



By reducing the barrier to entry for edge AI development and integrating with hierarchical 
data governance systems, QCT DevCloud plays a pivotal role in accelerating the 
proliferation of AI across all levels of the computing stack. 

 

Figure 1: Illustration of QCT DevCloud platform architecture 

The “AI everywhere” vision is not merely about deploying neural networks in more places. 
It’s about making AI accessible, reliable, and scalable—whether it's embedded in a smart 
thermostat, powering industrial inspection robots, or delivering life-saving insights in a 
remote hospital. The move from centralized AI to distributed intelligence at the edge marks 
a fundamental shift in how we think about computing. And at the core of this transformation 
lies a blend of hardware innovation, software intelligence, and developer empowerment. 

In the following section, we present a hands-on edge AI deployment that demonstrates how 
real-time object detection, intelligent data management, and OpenVINO-accelerated 
inference can work in unison across edge and cloud layers. From centralized training 
pipelines in the cloud to inference workloads executed on far-edge servers near the data 
source, the example solidifies that “AI Everywhere” is not just a technological ambition—it 
is a deployable reality. 

Showcase: Edge-to-Cloud AI Processing 

To bring the concept of “AI Everywhere” from theory to life, we turn to a real-world 
deployment that integrates cutting-edge AI with edge computing technologies. Built on 
Intel’s OpenVINO toolkit and leveraging a YOLO-based object detection pipeline, this 
solution demonstrates how AI can be deployed at the edge in a high-performance, cost-
effective, and user-friendly manner. The deployment environment includes QCT DevCloud 
infrastructure and real-time video capture via webcams, enabling edge AI inference and 
seamless data management through the iRODS data platform. 



At the heart of the system lies a flexible and modular Python-based architecture composed 
of four key components: real-time webcam streaming, object detection inference using 
YOLO and OpenVINO, data management through iRODS, and a visual interface for 
monitoring and query. Each module plays a critical role in ensuring the overall system 
supports real-time analytics and interactive feedback, a hallmark of effective edge AI design. 

 

Architecture 

Component Description 

Near-edge server 
/ Edge device 
 

Raspberry Pi 4 with a webcam captures video streams and transmits 
them to the server for processing. 

Far-edge server  
Runs a container in a Kubernetes environment on infrastructure equipped 
with an Intel Xeon Platinum 8592+ processor.  
Utilizes Intel AMX and OpenVINO for inference acceleration. Executes 
object detection using YOLOv11 models and transmits detection results 
to the edge device.  
If an object is recognized, saves the image to the iRODS storage system 

iRODS service 
(in the datacenter) 

Stores detected object images for later retrieval or analysis.  

Table 1: The components of this showcase 

  



Visualizing the Data Flow 

To better understand the architecture, the following dataflow diagram illustrates the end-to-
end workflow: 

 

Figure 2: The data flow of this show case. 

The process starts with video capture from a webcam, connected to a near-edge server 
(typically a local edge device). This server transmits video frames to a more powerful far-
edge server, which performs AI inference using a YOLO model. The far-edge server returns 
the bounding box results and also sends inference images to a centralized datacenter. 
These results are then saved into the iRODS data system, from which various downstream 
services—such as data analysis platforms, other AI applications, or alternative AI models—
can retrieve the data for further use. 

This multi-tiered edge AI deployment reflects a hybrid architecture that balances latency, 
compute capacity, and scalability. The near-edge server provides fast local response, while 
the far-edge server ensures high-performance inference, and the datacenter enables long-
term storage and downstream analytics. 

  



Real-Time Edge Inference 

 

Figure 3: The illustration of graphical user interface (GUI) in this showcase. 

The video pipeline begins at the edge device, where a webcam captures real-time video 
streams that are processed locally. An integrated control interface allows users to configure 
resolution, frame rate, and detection preferences. The graphical user interface (GUI) 
enables toggling OpenVINO acceleration, selecting YOLO model variants (v11, v11n, 
v11m), choosing object classes (e.g., person, cat, dog, bottle), and directly accessing 
iRODS file storage. With OpenVINO support enabled, inference is performed efficiently 
even on CPU-only platforms, reducing reliance on dedicated GPUs. 

  



Model OpenVINO Configuration Improvement 
Ratio Disable Enable 

YOLO 11n 

 
FPS: 42 

 
FPS: 77 

1.83x 

YOLO 11s 

 
FPS: 33 

 
FPS: 102 

3.09x 

YOLO 11m 

 
FPS: 12 

 
FPS: 64 

5.33x 

Table 2: FPS improvement of YOLO v11 models with OpenVINO acceleration 

Each video frame is encoded with metadata and transmitted to a far-edge server, where 
optimized YOLO models—converted for OpenVINO—handle inference tasks. OpenVINO 
serves as the inference engine, dramatically reducing latency while maintaining accuracy 
and scalability. 

Table 2 illustrates the impact of OpenVINO on real-time inference frame rates using three 
YOLO v11 variants (11n, 11s, 11m). When OpenVINO is enabled, significant performance 
gains are observed across all models: YOLO 11n improves from 42 FPS to 77 FPS (1.83x), 
YOLO 11s from 33 FPS to 102 FPS (3.09x), and YOLO 11m from 12 FPS to 64 FPS (5.33x). 
These results highlight the effectiveness of OpenVINO in optimizing inference throughput 
under edge computing constraints. 

This end-to-end flow highlights the value of OpenVINO in edge AI scenarios. By enabling 
quantized, hardware-aware model deployment, OpenVINO reduces model size and 
accelerates inference execution—capabilities essential for devices facing strict latency, 
power, or thermal constraints. 



Contextual Metadata and Searchability 

iRODS (Integrated Rule-Oriented Data System) is an open-source data management 
platform designed for policy-driven, metadata-rich storage orchestration. It enables 
automatic data tiering, fine-grained metadata tagging, and rule-based data workflows 
across heterogeneous storage backends. Within an AI inference system, iRODS functions 
as a hierarchical storage management (HSM) layer, allowing inference outputs to be 
archived and indexed based on contextual attributes such as timestamp, source, or model 
configuration. 

By integrating iRODS, the system ensures reliable storage, fine-grained metadata 
annotation, and interoperability across downstream AI workflows. This not only supports 
reproducibility and traceability but also enables downstream tasks like retraining, audit 
logging, and anomaly detection. Through its command-line interface and API support, 
iRODS integrates seamlessly with compute pipelines, ensuring that data lifecycle 
management is both automated and transparent. 

The system also embeds rich metadata into each AI-inferred image, including bounding box 
coordinates, confidence scores, timestamps, and object types. This metadata is stored in 
both image headers and structured databases, enabling rapid querying and intelligent 
filtering. 

An intuitive graphical user interface allows users to explore and filter images based on 
object types, time zones (e.g., Atlanta or Taipei), and detection time ranges (before, after, or 
within a specific window). This provides an enhanced layer of transparency and auditability, 
allowing users to drill down into historical detections and uncover patterns that matter most 
to their domain. 

DevCloud Integration for Prototyping and Benchmarking 

During development and testing, QCT DevCloud played a vital role by offering access to 
modern Intel processors and toolchains remotely. Developers were able to benchmark 
models, test inference performance under varied configurations, and simulate different 
network topologies before deployment. 

This frictionless prototyping environment allows teams to fine-tune their AI workloads for 
both performance and resource consumption, ensuring optimal results once the models are 
deployed to the edge. Furthermore, it reflects the larger movement toward cloud-based 
development workflows, even for edge-bound applications. 

In practice, this workflow represents a highly accessible entry point for organizations looking 
to adopt edge AI. With minimal configuration and a modular system design, it can be 
adapted to various industrial and research needs—from surveillance to environmental 
monitoring to retail analytics. 

Visual Augmentation and Customization 



Beyond detection, the solution incorporates interactive visual elements such as stickers or 
object overlays (e.g., dog, cat, car) rendered in real time over the video stream. These 
augmentations are configurable through a graphical control panel and enable users to 
demonstrate AI inference results in a tangible and relatable way. 

This human-in-the-loop approach—where users actively interact with AI outputs rather than 
passively receive them—promotes better understanding of what the system is detecting and 
how it performs under real-world conditions. By keeping a human in the loop, the solution 
increases transparency, enables corrective feedback, and supports educational and 
stakeholder engagement scenarios where explainability is essential. 

 

Future Outlook 

As artificial intelligence continues its march toward ubiquity, the future of AI deployment will 
be shaped not just by model accuracy, but by how efficiently, securely, and scalably those 
models can be integrated into real-world environments. The shift from centralized AI in 
hyperscale data centers to decentralized intelligence at the edge is not only inevitable—it is 
already well underway. 

1. Convergence of AI and Edge-Native Infrastructure 

The future will see increased alignment between AI software stacks and hardware platforms 
purpose-built for edge workloads. This includes CPUs with built-in AI acceleration, such as 
Intel’s Advanced Matrix Extensions (AMX), which allow general-purpose processors to 
handle complex matrix operations central to deep learning. 

Meanwhile, software toolkits like OpenVINO are set to play an even larger role in model 
deployment, with hardware-aware optimization, automatic precision tuning, and support 
for heterogeneous compute targets. As demonstrated in our benchmark results, OpenVINO 
enables real-time object detection with 1.83x – 5.33x higher frame processing rates 
compared to non-optimized execution, validating its importance in high-throughput edge 
AI systems. 

2. Scalable Edge-to-Cloud Ecosystems 

As edge deployments scale out, managing fleets of intelligent devices will require robust 
orchestration frameworks that unify edge inference, cloud training, and centralized data 
governance. Hybrid AI architectures will emerge where far-edge devices perform latency-
sensitive inference and selectively transmit results to the cloud for retraining and analytics. 

Platforms such as QCT DevCloud will enable continuous testing and deployment cycles 
without physical infrastructure, while systems like iRODS will handle traceable and 
compliant data governance across distributed environments. 

3. AI Democratization and Domain Specialization 



The next frontier of “AI Everywhere” is accessibility—not just in terms of hardware footprint, 
but also in ease of development and domain specificity. With the rise of lightweight 
foundation models and no-code/low-code tools, edge AI will become increasingly available 
to organizations of all sizes. More organizations—from Small and Medium-sized Enterprises 
(SMEs) to public institutions—will be empowered to deploy intelligent systems at the edge. 

These tools will also allow for specialization: models fine-tuned for medical diagnostics, 
industrial inspection, or smart agriculture can be compressed and deployed on local 
hardware with minimal intervention—accelerating innovation outside traditional data 
center environments. 

 

Conclusion 

“AI Everywhere” is no longer a speculative vision—it is the emerging reality shaping how we 
interact with technology, data, and the world around us. From cloud-scale training pipelines 
to far-edge inference nodes running real-time object detection, AI is becoming a 
foundational layer of digital infrastructure. 

The real-world deployment showcased in this report demonstrates what is now possible: 
with Intel AMX, OpenVINO, QCT DevCloud, and iRODS, we see not just conceptual 
architectures, but operational systems capable of high-efficiency edge inference. Empirical 
results show that with OpenVINO acceleration, YOLO 11n improved from 42 to 77 FPS, 11s 
from 33 to 102 FPS, and 11m from 12 to 64 FPS—achieving up to a 5.33x speedup—
highlighting the critical role of optimization in making edge AI practical. 

Beyond performance, this architecture reflects a strong commitment to explainability, 
traceability, and user interaction. The system supports contextual metadata tagging, cross-
geographic search, and visual customization—all built on a foundation of scalable data 
governance and developer-ready infrastructure. Its human-in-the-loop design approach 
allows users to interact with AI predictions in real time, enhancing interpretability and 
supporting a wide range of deployment contexts, from field diagnostics to public 
demonstrations. 

This transformation is not merely technical—it is strategic. Organizations that design their 
AI systems with edge capabilities, hardware-aware inference pipelines, and lifecycle-aware 
governance will lead the next phase of digital infrastructure. “AI Everywhere” is not just 
about presence—it is about preparedness. And as this report has shown, the tools to build 
that future are already here. 

Whether you're a developer looking to optimize inference, a system integrator scaling across 
deployments, or a policymaker designing next-generation smart services, the message is 
clear: AI no longer lives in the lab. It lives in the world. And it's ready to work for everyone. 

 


