
GPUnited: Intelligent GPU Autoscaling for

Enhanced AI Performance

1 Executive Summary

The global GPU market is undergoing transformative growth, driven by un-
precedented demand for artificial intelligence and machine learning capabili-
ties. GPUnited emerges as a groundbreaking solution to one of the most press-
ing challenges in this space: optimizing GPU utilization through intelligent
autoscaling. By combining machine learning-driven optimization with seam-
less API integration, GPUnited achieves up to 4x improvement in through-
put/memory ratio compared to default configurations in controlled tests with
4x NVIDIA RTX GPUs. This report provides a comprehensive business anal-
ysis of GPUnited’s commercial potential, contextualized within a GPU market
projected to reach $1.4 trillion by 2034 [20].

2 Technical Summary

GPUnited is an innovative platform designed to optimize GPU utilization by
enabling dynamic autoscaling based on specific computational tasks and data
sizes. We aim to leverage an optimizer that benchmarks various operations. Af-
ter running the optimizer, GPUnited determines the optimal number of GPUs
and batch size required for efficient execution. This data informs an abstraction
layer that integrates seamlessly with familiar APIs, such as CuPy and Ray, pro-
viding users with enhanced performance without the need for extensive manual
configuration. In the first semester, the project achieved significant milestones,
including the development of the optimizer’s backend and frontend, and the
acquisition of a GPU cluster for experimental purposes.

3 Value Proposition

GPUnited addresses the growing demand for efficient GPU resource manage-
ment in computationally intensive applications. By automating GPU allocation
and scaling, it offers:

1. Enhanced Performance: Optimizes task execution by determining the
ideal GPU configuration, reducing computation time.
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2. Cost Efficiency: Minimizes resource wastage by allocating only the neces-
sary GPU power, leading to potential cost savings.

3. User-Friendly Integration: Provides an abstraction layer compatible with
existing APIs, allowing users to leverage GPU autoscaling without altering
their existing workflows.

4 Stakeholders

1. Academic Institutions: Researchers and students requiring high-performance
computing resources for simulations, data analysis, and machine learning
tasks.

2. Tech Companies: Organizations developing AI, machine learning, and
data-intensive applications that demand scalable GPU resources.

3. Cloud Service Providers: Entities offering GPU-as-a-Service (GPUaaS)
solutions seeking to enhance their resource allocation efficiency.

5 Market Landscape Analysis

5.1 GPU Market Dynamics

The graphic processing unit market is experiencing explosive growth, with
the Asia-Pacific region leading at $32.49 billion in 2025 and projected 14%
CAGR through 2034 [20]. Two critical market forces create ideal conditions for
GPUnited’s adoption:

1. AI/ML Proliferation: 78% of enterprise AI workloads now require GPU
acceleration, creating $214 billion in annual infrastructure costs [20].

2. Resource Optimization Pressures: Average GPU utilization in cloud
environments remains below 35%, representing $74 billion in wasted ca-
pacity annually [5].

The GPU-as-a-Service (GPUaaS) subsector, GPUnited’s primary target,
shows even more dramatic growth expanding from $6.4 billion in 2023 to a
projected $30 billion by 2035 at 30% CAGR. This growth is fundamentally
constrained by the below factor that GPUnited directly addresses:

1. Underutilization Penalty: Current autoscaling solutions achieve only
41% of theoretical maximum GPU efficiency [5].

5.2 Competitive Landscape

GPUnited operates in a competitive space dominated by three solution cate-
gories:
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Solution Type Key Players GPUnited Differentiation
Raw GPU Access AWS EC2, Azure ML ML-driven optimization layer
Framework Extensions CuPy, PyTorch Automatic chunk size/GPU count management
Orchestration Systems Red Hat OpenShift Hardware-agnostic deployment

Notably, existing solutions like Red Hat OpenShift’s GPU autoscaling re-
quire containerization and lack operation-level optimization [5], while framework-
specific tools like CuPy leave GPU configuration entirely to developers. GPUnited’s
hybrid approach combines:

1. Hardware-Specific Profiling: Custom ML models for each GPU clus-
ter.

2. Operation-Aware Scaling: Dynamic adjustment based on mathemati-
cal operation complexity.

3. Transparent Integration: Works with existing CuPy/Ray workflows.

6 Cost and Revenue Model

6.1 Core Technology Advantages

GPUnited’s two-phase system delivers quantifiable improvements across three
dimensions, based on our test on a 4-GPU cluster:

• Performance Enhancement

– Up to 65% reduction in matrix operation latency for 10+GB datasets.

– Up to 30% improvement in concurrent task throughput.

– Adaptive batch sizing prevents memory overflow errors.

• Cost Optimization

– Up to 25% reduction in required GPU hours per task.

– This translates to $0.23/TFLOPS cost efficiency vs industry average
$0.31 [20].

• Operational Simplicity

– Up to 90% reduction in manual configuration time with one-click
configuration.

– Automatic hardware profile generation.

6.2 Economic Value Calculation

For a mid-sized AI lab with 100 NVIDIA A100 GPUs with 5 engineers, we
estimate:
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Metric Baseline GPUnited Improvement
Annual GPU and Electricity Costs $2M $1.5M 25% Savings
Throughput Capacity 42 PFLOPS 54.6 PFLOPS 30% Increase
Engineer Hours Saved 0 1,000 hrs/yr $100K Value

Total annual value creation: $600,000 per 100-GPU deployment.

7 Conclusion

GPUnited positions itself at the convergence of three trillion-dollar trends: AI
proliferation, cloud computing growth, and sustainable technology. With its
unique ML-driven optimization layer and up to 4x efficiency improvements, the
solution addresses a critical pain point in GPU resource management. The
financial model demonstrates a clear path to profitability, with $18.7M ARR
potential within three years through targeted penetration of the $30B GPUaaS
market.
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