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AHoTanis

Iybnixayis docnioxcye 6naus IHmMespo8anoi 2epagixu Ha NPOOYKMUBHICMb CYHACHUX Cepedosully po3podKu
npozpammozo 3abesneuenus. AHanizyomvcs Kool mempuxu. uyac sasawmadcenusi IDE, penoepune inmepgeticy,
PIBEHb CROJCUBAHHSA PECYPCI8 MA PeaKyis CUCeMU NPU BUKOHAKHI PeCYPCOEMHUX Onepayil — KOMRIIAYIL, HANA200)CEHHs
ma pobomu 3 gerukumu Kooosumu dasamu. Ilposedeni mecmysanns Ha niamgopmax 3 inmezpogarorw epagiroro Intel
Iris Xe ma AMD Radeon Graphics 0emoncmpyoms KOHKYPEHMOCHPOMOIICHI NOKAZHUKU Y CIAHOAPMHUX CYEHADIAX
Ppo3pobku. Boonouac euseneno cymmesi oomedicenns npu guxopucmanni anapamuozo npuckopenns GPU y 3ae0anmsx
MAWUHHO20 HABUAHHIA MA PECYPCOEMHOMY peHOepuHay. Pesynrvmamu cgiouams, wo 014 Oinbuocmi 3a80aHb po3poOKU
cyuacHa inmezposana epagika € docmammuboro, modi AK cneyianizosari 3a0adi nompebdbyroms ouckpemuoeo GPU.

KurouoBi cioBa: inTerpoBana rpagika, cepemopumie po3poOku, IDE, mpomyKTHBHICTE, amapaTHe MPHCKOPEHHS,
komrinsitop, GPU.

Abstract

This article investigates the impact of integrated graphics on the performance of modern software development
environments. Key metrics are analyzed including IDE load times, interface rendering, resource consumption levels, and
system responsiveness during computationally intensive operations such as compilation, debugging, and working with
large codebases. Testing conducted on platforms equipped with Intel Iris Xe and AMD Radeon Graphics integrated
solutions demonstrates competitive performance in standard development scenarios. However, significant limitations are
identified when utilizing GPU hardware acceleration for machine learning tasks and resource-intensive rendering
operations. The findings suggest that for the majority of software development tasks, modern integrated graphics provide
sufficient performance, whereas specialized workloads require a dedicated discrete GPU.
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Introduction

The rapid evolution of software development tools has placed increasingly demanding requirements on
hardware configurations used by developers. Integrated Graphics Processing Units (iGPUs), which share
system memory with the CPU, have become the default graphics solution in a large share of laptops and budget
workstations. As of 2024, over 65% of shipped laptops utilize integrated graphics as their primary display
adapter [1]. Meanwhile, modern Integrated Development Environments (IDES) such as JetBrains IntelliJ
IDEA, Microsoft Visual Studio Code, and Eclipse have evolved to leverage GPU-accelerated rendering for
syntax highlighting, live code analysis, and Ul composition. The fundamental question arises: does integrated
graphics represent a meaningful bottleneck in the daily workflow of a software developer, and under what
specific conditions does a discrete GPU become necessary?

Research results

Benchmark analysis comparing Intel Iris Xe integrated graphics against the NVIDIA GeForce RTX 3050
discrete GPU within an identical development workflow reveals nuanced performance distinctions. For core
IDE operations — project indexing, code completion, and syntax rendering in Visual Studio Code — the
performance delta between integrated and discrete solutions was measured at under 8%, indicating near-parity
for text-based development tasks [2]. This result aligns with the architectural reality that these operations are
primarily CPU and RAM-bound rather than GPU-dependent. Consequently, a developer working



predominantly with text editors, compilers, and terminal emulators will experience negligible benefit from a
discrete GPU.

The situation changes substantially when the development workflow incorporates GPU-accelerated tasks.
Machine learning frameworks such as TensorFlow and PyTorch rely heavily on CUDA or ROCm parallel
compute capabilities that integrated graphics simply cannot replicate. Tests conducted with TensorFlow 2.15
on a training task involving a convolutional neural network showed that an Intel Iris Xe iGPU completed the
epoch approximately 47 times slower than an NVIDIA RTX 3060, effectively rendering local ML
experimentation impractical on integrated-only hardware. Similarly, developers working in game engines such
as Unity or Unreal Engine, or those building applications with complex 3D viewport previews, will encounter
frame rate degradation and increased latency in editor responsiveness that can directly impair productivity.

An important intermediate case involves GPU-accelerated terminal emulators and modern text rendering
pipelines. Applications such as Alacritty, WezTerm, and the GPU-accelerated rendering backend of VS Code
use the GPU for font rasterization and compositing. On integrated graphics platforms, these tasks complete
adequately; however, under high display-resolution conditions (3840x2160 at 120 Hz), frame drops during
scrolling through large log files become measurable. Studies of developer ergonomics suggest that interface
latency exceeding 16 ms — corresponding to a sub-60 Hz perceived refresh — negatively impacts the sense of
flow and increases cognitive load [2]. Modern integrated GPUs generally maintain sub-16 ms rendering latency
on standard 1080p and 1440p displays, but may approach this threshold on high-refresh or high-resolution
setups.

Memory bandwidth represents a further architectural constraint of integrated graphics. Because
iIGPUs share the system's LPDDR5 memory pool with the CPU, memory-intensive parallel workloads
create contention that can reduce both GPU and CPU throughput simultaneously. Empirical
measurements show that compiling a large C++ project while simultaneously running a GPU-based
image processing preview resulted in a 12% increase in total build time on integrated graphics
compared to a system with a discrete GPU possessing its own GDDR6 memory [1]. For developers
who routinely run multiple resource-intensive background processes, this shared-memory
architecture becomes a meaningful constraint.

Conclusion

The findings of this study demonstrate that modern integrated graphics solutions are entirely adequate for
the predominant category of software development tasks, including code editing, compilation, debugging, and
web development with standard browser-based tooling. The performance gap relative to entry-level discrete
GPUs in these workflows remains below 10% and is imperceptible in daily practice. However, integrated
graphics present a hard limitation for developers engaged in local machine learning model training, real-time
3D rendering, or high-resolution display workflows, where discrete GPU acceleration yields performance
advantages of one to two orders of magnitude. Development environment configuration decisions should
therefore be guided by the specific workload profile of the developer: for general-purpose software
engineering, a platform with a modern integrated GPU and sufficient RAM is a rational and cost-effective
choice, while ML engineering, game development, and media-rich application development justify the
additional investment in a dedicated discrete graphics solution.
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