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[bookmark: _Toc181585530]Proposal
The field I have chosen to research is GPU (graphics processing units) graphical architectures, in particular focussing on NVIDIA’s latest Ada Lovelace Architecture. These architectures have been evolving alongside new generations of GPUs, taking advantage of upgraded hardware capabilities in order to increase both performance and quality.
During my personal project, I want to thoroughly investigate the features of NVIDIA’s Ada Lovelace graphical architecture used in their latest RTX 40 series graphics cards, how they evolved the architecture from their previous Pascal and Ampere architecture, and compare how it performs against it’s competitors.
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NVIDIA is a leader in the production and innovation of GPUs, producing a range of products from budget to high end performance cards. Their latest series of GPUs, the RTX 40 series makes use of the Lovelace architecture to improve performance and graphical quality in games, animations, video production and editing and more. 
Besides general performance improvements over the RTX 30 series cards, the Lovelace Architecture primarily innovates with ray tracing and DLSS3. [1] 
Ray tracing is a method used in order to render realistic lighting in a scene [2] [3] to achieve higher graphical fidelity. The Lovelace architecture uses third generation Ray Tracing Cores (RT Cores) in order to quickly process ray tracing without compromising quality [1] [4].
DLSS uses AI to aid with graphical processes, such as through AI upscaling lower quality images to improve graphical quality without requiring additional GPU power, allowing for greater performance. [5] [6]
During my research, while I found some resources for the individual features that the Lovelace Architecture features, I found a lack of resources related to the Lovelace Architecture itself, which may show a potential gap of research into this topic.
[bookmark: _Toc181585532]Problem Statement
During my research, I aim to document and break down the features of the Lovelace Architecture, in order to fulfil this gap of research I have discovered.
[bookmark: _Toc181585533]Project Aim
During the project, I will aim to thoroughly document the features, capabilities and limits of the Lovelace architecture. In order to achieve this, I will document and break down the standout features of the Lovelace architecture, compare the performance of the architecture to previous and competing architectures and create a tech demo to test and showcase the features of the Lovelace architecture.
[bookmark: _Toc181585534]Expected Outcome
By the end of the project, I expect to deliver a comprehensive breakdown of the Lovelace architecture and it’s features, with a full report comparing it against previous and competing architectures. I also expect to deliver a fully functional tech demo that can showcase each feature of the Lovelace architecture that can also serve as a competent test of the capabilities of the architecture and it’s various features.
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The project will be a tech demo designed to test the primary features of the Lovelace architecture, Ray Tracing and DLSS3. The demo will feature a good range of environments to show the capabilities of these features, as well as to measure the graphical quality and performance with these features enabled. The demo will also feature a framerate tracker in order to measure performance.
[bookmark: _Toc181585536]Data Collection Methods
In order to collect performance data, I will run four different tests; a standard test with no DLSS or ray tracing, tests with only ray tracing or DLSS enabled, and finally a test with both DLSS and ray tracing enabled. These tests will be compared against each other, comparing performance, both the average level of performance as well as the greatest measured highs and lows, as well as comparing graphical quality. If possible, I will also measure other GPUs that either feature the Lovelace architecture or have similar features in order to compare the results. 
[bookmark: _Toc181585537]Project Risks and Limitations
The potential risks for this project result from the tech demo that will be produced; in particular if the demo is poorly produced there is a possibility that it could cause damage to the user’s hardware. In order to mitigate the risk of this, I will ensure that the project is created to a good standard, for example ensuring there are no memory leaks that could degrade performance or cause unnecessary strain on the system. 
The project could also be limited by the available hardware; I would only have an RTX 4070 SUPER available to test. If this GPU becomes damaged I would be unable to test the tech demo until a replacement is found. To rectify this, during the project I will try to find a suitable backup in the event of the GPU becoming damaged.
[bookmark: _Toc181585538]Data Analysis Methods
In order to analyse the data collected through my testing, I will be measuring both performance and graphical quality. To measure performance, I will primarily focus on the average frames per second (framerate), while also taking into account the maximum and minimum, any stuttering and noting any times the average framerate becomes lower, for example after entering a new environment in the test. For graphical quality, I will take regular screenshots and analyse them after the test has concluded, and take note on the quality during the test.
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In order to complete the research for this project, I will need a device that can connect to the internet in order to conduct research into the topic. Alternatively, I will require access to a library of technical articles and reports related to the features in the Lovelace architecture.
For testing purposes, I will also require a computer with a RTX 40 series GPU that has the Lovelace architecture. Ideally, this computer should also have an equivalent, if not better CPU, as well as 32GB of RAM and a fast, large capacity storage drive, so other components of the computer do not hinder the performance or act as a bottleneck for the GPU.
To create a tech demo, I will require access to either the Unreal Engine or Unity game engines. When creating the project, I will need to review the features of each game engine and determine which would be more suitable for my project. I will also need to use the C++ programming language in order to create the demo itself, and code the various features needed to test the Lovelace architecture. 
Finally, while not necessarily required, it would be best if I had a good selection of different GPUs or testers with access to different GPUs. This would allow for a greater volume of data to be collected from any tests, and allow for better comparisons between each architecture. 
[bookmark: _Toc181585540]Timescale
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