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Abstract

This paper presents a comprehensive comparative analysis of state-of-the-art large language models
(LLMs) for code generation, focusing on the Qwen, Claude, and DeepSeek families alongside other
prominent models. Through systematic evaluation of architectural designs, performance benchmarks,
and practical applications, we reveal significant advancements in open-weight models that now rival or
surpass proprietary alternatives in coding tasks. Our study demonstrates Qwen3-Coder’s exceptional
agentic capabilities (69.6% on SWE-bench), DeepSeek R1’s cost-efficient performance (98% lower cost
than comparable models), and Claude’s robust general-purpose reasoning. We analyze emerging
trends including mixture-of-experts architectures, extended context windows (up to 1M tokens), and
specialized coding assistants. The research incorporates temporal analysis showing accelerated inno-
vation cycles, particularly among Chinese models, and projects future market dynamics through 2027.
Our multi-dimensional evaluation covers: (1) coding performance across standardized benchmarks
and real-world tasks, (2) mathematical and logical reasoning capabilities, (3) computational efficiency
and cost tradeoffs, and (4) architectural innovations driving progress. The findings indicate a shifting
landscape where open models increasingly compete with closed systems, offering developers diverse
options balancing performance, cost, and specialization. This work provides researchers and practition-
ers with up-to-date insights for selecting and deploying AI coding assistants in software engineering
workflows. We further discuss state-of-the-art AI model versions including DeepSeek R1, Qwen 2.5/3
series, Claude 3.5/3.7 and Sonnet. The results demonstrate significant advancements in open-weight
models like DeepSeek R1 and Qwen 2.5 Coder, which now rival or surpass proprietary models in
specific domains while offering substantial cost advantages. We also examine emerging trends in
model architectures, including mixture-of-experts implementations and context length extensions.

Keywords: large language models; code generation; Qwen; Claude; DeepSeek; artificial intelligence;
software engineering; comparative analysis

1. Introduction
The rapid evolution of large language models (LLMs) has created a complex landscape where

new models emerge weekly, each claiming superior performance in specific domains [1]. This paper
systematically evaluates the current generation of AI models, with particular attention to their coding
capabilities, reasoning performance, and cost-effectiveness. Multiple comparative studies have recently
surfaced, showcasing performance in coding, translation, mathematical reasoning, and cost efficiency
[2–4]. The landscape is rapidly evolving with contributions summarized extensively herein. The
development of large language models (LLMs) has fundamentally transformed the field of software
engineering, offering powerful tools for code generation, debugging, and refactoring [5]. As these
models become more sophisticated, the competition for the "coding-agent crown" intensifies [3]. The
purpose of this paper is to provide a comprehensive, up-to-date comparative analysis of the leading
LLMs for coding as of mid-2025. We will focus on key players like Qwen, Claude, and DeepSeek,
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whose recent releases have significantly impacted the AI world [6,7]. We also consider other major
models such as Gemini 2.5 Pro [8,9] and OpenAI’s o3-mini [10].

Chinese tech companies like Alibaba (Qwen series) and DeepSeek have challenged the dominance
of Western models like Claude and GPT [6]. The open-source DeepSeek R1 model, for instance,
reportedly matches OpenAI’s o1 performance at 98% lower cost [7], while Qwen 2.5 Max claims to
outperform GPT-4o in coding while costing 10x less than Claude 3.5 [11]. The release of Qwen 2.5 Max
by Alibaba Cloud was a significant event, with claims that it outperforms industry leaders and offers
superior cost efficiency [11]. Similarly, the open-source DeepSeek R1 model has garnered attention
for its impressive performance at a low cost [7,12]. These developments create a complex ecosystem
for developers to navigate, making a detailed comparison essential for informed decision-making
[1,13,14].

2. Background and Architectural Overview
This section provides a brief background on the LLMs under consideration and their foundational

architectures. Many of these models are built upon transformer architectures, but with unique
modifications and training methodologies that distinguish their performance.

Previous comparisons have typically focused on individual model pairs or specific capabilities.
[15] conducted a five-round coding showdown between DeepSeek R1 and Qwen 3, while [16] provided
a comprehensive comparison of Claude 4, DeepSeek R1, and Qwen 3 across various coding challenges.
[17] offered a broader comparison including Grok-3, OpenAI o3-mini, Claude 3.7, Qwen 2.5, and
Gemini 2.0.

The emergence of specialized coding models like Qwen3-Coder [18] and Claude Code alternatives
[19] has added new dimensions to these comparisons, particularly in agentic coding tasks where
Qwen3-Coder-480B-A35B-Instruct claims state-of-the-art results among open models [18].

The surge of open-source models—Qwen, DeepSeek, Claude, Gemini, etc.—is well-documented
[8,9,11,20,21]. Innovations span transformer architectures, agentic capabilities, and scalable deploy-
ment options.

2.1. Major Model Families

Recent releases analyze and compare AI model capabilities:

• Qwen 2.5 and Qwen3 [[11,22]]
• DeepSeek R1, R1 Uncensored, V3 [[2,23,24]]
• Claude 3.5 Sonnet, Claude 4 [[4,25]]
• Gemini 2.5 Pro, Sonnet 4 [[8,26]]

These models are benchmarked on a variety of coding and reasoning tasks.

2.2. The Qwen Family

The Qwen series, developed by Alibaba Cloud, has emerged as a strong contender in the coding
LLM space. The models, such as Qwen 2.5 Coder and Qwen 3, are praised for their strong performance
on coding tasks [20,27]. The QwQ-32B model, a smaller variant, has shown remarkable reasoning
capabilities, aiming to challenge larger models [23,28].

2.3. The Claude Family

Anthropic’s Claude models, particularly Claude Sonnet 3.5, Claude Sonnet 3.7, and the more
recent Claude Sonnet 4, are known for their robust performance and a balanced approach to generalist
and reasoning tasks [29–31]. Comparisons with other models, such as Gemini and OpenAI’s offerings,
are frequent, with varying outcomes depending on the specific task [8,9,32].
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2.4. The DeepSeek Family

DeepSeek R1 is a notable open-source model that has made significant waves. It has been
evaluated in head-to-head showdowns with models like Qwen 3 and OpenAI’s o3-mini [2,15,33,34].
Its performance on benchmarks has been described as being on par with some of the best commercial
models, but at a fraction of the cost [7].

3. Architectural and Performance Comparison
3.1. Model Architectures

Comparative architecture diagrams of Qwen (MoE), Claude (Dense), and DeepSeek (Hybrid)
showing parameter distribution and key components. Qwen’s mixture-of-experts design activates
only 35B of 480B total parameters per forward pass [18], while Claude employs dense attention layers
[29]. DeepSeek combines both approaches [24].

3.2. Performance Benchmarks
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Figure 1. Coding and reasoning benchmark comparison (data from [3,4,15]). Qwen leads in coding benchmarks
while Claude shows stronger mathematical reasoning (GSM8K).

3.3. Computational Efficiency

Table 1. Compute Requirements and Efficiency Metrics

Model Params (B) Active (B) Tokens/s Power (W)

Qwen3-Coder-
480B 480 35 42 320

Claude 3.7
Sonnet 350 350 38 410

DeepSeek R1 120 120 65 280
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3.4. Cost-Performance Tradeoff
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Figure 2. Cost-performance Pareto frontier showing Qwen’s advantage (data from [7,11]). Open-weight DeepSeek
offers free access but slightly lower performance, while Claude sits at premium pricing.

3.5. Context Window Scaling
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Figure 3. Long-context retrieval performance degradation showing Qwen’s advantage at extreme lengths (1M
token extrapolation) [18,30].
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3.6. Specialized Capabilities Radar Chart
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Figure 4. Radar chart (5-point scale) comparing specialized model capabilities.

4. Summary of Architectural and Performance Visualizations
This section provides an overview of the figures and tables presented in the architectural and

performance comparison of major coding LLMs.

4.1. Model Architectures

The architectures of Qwen, Claude, and DeepSeek are contrasted in terms of parameter distri-
bution and design paradigms. Qwen employs a Mixture-of-Experts (MoE) design, activating only a
subset of parameters per forward pass, Claude relies on dense attention layers, and DeepSeek uses a
hybrid approach combining both strategies [18,24,29].

4.2. Performance Benchmarks (Figure 1)

Figure 1 compares coding and reasoning benchmark scores across SWE-bench, HumanEval, MBPP,
and GSM8K. Qwen3-Coder leads in coding benchmarks, whereas Claude shows stronger performance
on mathematical reasoning tasks.

4.3. Computational Efficiency (Table 1)

Table 1 summarizes compute requirements and efficiency metrics, including total parameters,
active parameters per forward pass, token throughput, and power consumption. Qwen achieves
efficiency through MoE activation, while DeepSeek provides high throughput with smaller overall
parameters.

4.4. Cost-Performance Tradeoff (Figure 2)

Figure 2 illustrates the cost-performance Pareto frontier. Qwen offers the best tradeoff, DeepSeek
is free/open-weight with slightly lower performance, and Claude sits at premium pricing.

4.5. Context Window Scaling (Figure 3)

Figure 3 shows retrieval accuracy versus context length. Qwen maintains superior performance
at extreme context lengths (up to 512K tokens), outperforming Claude and DeepSeek in long-context
scenarios.
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4.6. Specialized Capabilities Radar Chart (Figure ??)

The radar chart in Figure ?? compares model specialization across code generation, debugging,
mathematics, multimodal processing, and agentic capabilities. Each model demonstrates unique
strengths, with Qwen excelling in code generation and agentic features, Claude in math reasoning,
and DeepSeek in code generation and basic agentic tasks.

These figures and tables collectively provide a comprehensive view of the architectural choices,
computational efficiency, benchmark performance, cost efficiency, context handling, and specialized
capabilities of Qwen, Claude, and DeepSeek models.

5. Temporal Analysis and Projections
5.1. Model Release Timeline
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Figure 5. Release timeline of major model versions with projected future developments. The clustered releases in
2025 show intense competition between Qwen, Claude and DeepSeek families [6,35].

5.2. Performance Evolution
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Figure 6. Quarterly performance improvement trajectories showing accelerating gains in coding benchmarks.
Qwen shows the steepest improvement curve since mid-2024 [11,23].
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5.3. Feature Introduction Timeline
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Figure 7. Adoption timeline of key architectural features in coding LLMs, showing progression from basic
capabilities to projected autonomous development features. Data synthesized from [18,30].

5.4. Market Share Projection
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Figure 8. Projected market share trends for major LLM providers in coding applications, showing growth of
Chinese models (Qwen/DeepSeek) at expense of incumbents. Analysis based on [6,36].
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5.5. Performance-Cost Trajectory

2,023 2,024 2,025 2,026 2,027
0

20

40

60

80

100

58%

63%

69%
73% 78%

Time (Year)

C
os

t(
U

SD
pe

r
1M

to
ke

ns
)

GPT Series
Claude Series
Qwen Series

DeepSeek (Open)

Figure 9. Cost reduction trajectories with performance annotations (SWE-bench scores) showing Chinese models
driving price compression while improving capabilities [7,11].

5.6. Model Lifespan Analysis
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Figure 10. Comparative version lifespan analysis showing faster iteration cycles in Chinese models versus more
conservative Western approaches. Projections based on current release patterns [23,37].

6. Comparative Tables
6.1. Performance and Cost Analysis

Table 2. Coding Benchmark Performance (2025)

Model SWE-bench (%) HumanEval (%) GSM8K (%)

Qwen3-Coder 69.6 82.3 68.4
Claude 3.7 Sonnet 63.2 78.9 72.1
DeepSeek R1 58.7 75.4 75.6
Gemini 2.5 Pro 61.8 80.1 70.3
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Table 3. Cost Efficiency Comparison

Model API Cost (per 1M tokens) Open-Source

Qwen3-Coder $5 No
Claude 3.7 Sonnet $80 No
DeepSeek R1 $0 Yes
GPT o3-mini $60 No

6.2. Release Timeline and Market Trends

Table 4. Major Model Releases (2023-2027)

Year Qwen Claude DeepSeek

2023 Qwen 1.0 Claude 3 V2
2024 Qwen 2.0 Claude 3.5 R1
2025 Qwen 2.5/3 Claude 4 V3
2026* Qwen 4* Claude 5* R2*

*Projected releases based on current trends

Table 5. Market Share Projections (%)

Provider 2025 2026 2027

OpenAI 45 38 30
Anthropic 30 35 40
Alibaba (Qwen) 12 15 18
DeepSeek 8 10 12

6.3. Architectural and Specialization Comparison

Table 6. Key Architectural Features

Model Key Innovation

Qwen3-Coder 480B MoE (35B active), 256K→1M token context
Claude 3.7 Dense transformer, hybrid reasoning mode
DeepSeek R1 Open-weight, GRPO training optimization
Gemini 2.5 Multimodal fusion, 1M token context

Table 7. Task Specialization (5-point scale)

Model Code Gen Debug Math Agentic

Qwen3-Coder 4.5 4.0 3.5 4.7
Claude 3.7 4.2 4.3 4.8 3.8
DeepSeek R1 4.7 3.8 4.5 3.5

7. Summary of Comparative Tables
This section provides a structured overview of the comparative tables presented for coding LLMs,

covering performance, cost, release timelines, market trends, architecture, and task specialization.

7.1. Performance and Cost Analysis

Table 8 compares coding benchmark performance across SWE-bench, HumanEval, and GSM8K.
Qwen3-Coder leads in SWE-bench and HumanEval, while DeepSeek shows stronger performance in
GSM8K. Table 3 presents the cost efficiency of each model. Qwen3-Coder offers the most favorable
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API cost-to-performance ratio, DeepSeek is open-source and free, and Claude sits at a premium price
point.

7.2. Release Timeline and Market Trends

Table 4 summarizes major model releases from 2023 to 2027, including projected releases. This
provides insight into the evolution of Qwen, Claude, and DeepSeek over time. Table 5 shows market
share projections for 2025–2027, highlighting OpenAI’s decreasing share, Anthropic’s growth, and
gradual market gains for Alibaba (Qwen) and DeepSeek.

7.3. Architectural and Specialization Comparison

Table 6 lists key architectural innovations, such as Qwen’s MoE design with 256K→1M token
context support, Claude’s dense transformer with hybrid reasoning, DeepSeek’s open-weight GRPO
optimization, and Gemini’s multimodal fusion capabilities. Table 7 evaluates task specialization
on a 5-point scale, comparing code generation, debugging, mathematics, and agentic capabilities.
Each model exhibits unique strengths: Qwen excels in code generation and agentic tasks, Claude in
mathematics, and DeepSeek in code generation and broad utility.

Collectively, these tables provide a detailed, quantitative perspective on model performance, cost,
release strategy, market position, architectural design, and task specialization.

8. Methodology for Comparative Analysis
To provide a fair and comprehensive comparison, we adopt a multi-faceted methodology. Our

analysis is not solely reliant on a single benchmark but incorporates several key metrics and real-world
coding challenges.

Our comparison incorporates data from multiple sources:

• Benchmark results from published evaluations [38,39]
• Direct model comparisons [26,40]
• Cost analyses [7,41]
• Real-world testing reports [42,43]

We focus on three primary evaluation dimensions:

1. Coding Performance: Measured through SWE-bench scores, HumanEval, and real-world coding
tasks [3,44]

2. Reasoning Capabilities: Evaluated through mathematical reasoning, algorithmic problem solv-
ing, and multi-step reasoning tasks [5,45]

3. Cost Efficiency: Analyzing both computational requirements and API pricing where applicable
[24,46]

8.1. Benchmark Evaluation

We utilize well-known benchmarks like SWE-bench to quantitatively measure the code generation
and bug-fixing abilities of the models [3]. We will also consider other public benchmark results that
compare these models directly [4,42,47].

8.2. Qualitative Assessment

Beyond quantitative metrics, we perform qualitative assessments on a range of tasks, including:

• Backend logic and web scraping.
• Frontend development, including animated UI and SVG art generation.
• Mathematical reasoning and logical problem-solving.

This allows us to evaluate the models’ reasoning capabilities versus their creative generation prowess
[15].
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9. Model Overviews
9.1. DeepSeek Series

The DeepSeek models, particularly R1 and V3, represent significant advances in open-weight
models. DeepSeek R1 reportedly achieves o1-level performance through innovative training techniques
[12], while maintaining full open-weight availability [23]. The model’s architecture emphasizes
reasoning capabilities while remaining computationally efficient [48].

9.2. Qwen Series

Alibaba’s Qwen series has evolved rapidly, with Qwen 2.5 Max claiming superiority over
DeepSeek and ChatGPT in coding tasks [11]. The specialized Qwen3-Coder models introduce agentic
capabilities, with the 480B parameter MoE variant setting new benchmarks in agentic coding tasks
[18]. The QwQ-32B variant demonstrates that smaller models can achieve competitive reasoning
performance [28].

9.3. Claude Series

Anthropic’s Claude models, particularly Sonnet 3.5 and 3.7, remain strong contenders in coding
and general reasoning tasks [29]. The models employ a hybrid approach combining reasoning and
generalist modes [30], though recent benchmarks suggest they may be surpassed by some open-weight
alternatives in specific domains [49].

9.4. Other Notable Models

The landscape includes several other significant models:

• OpenAI’s o3-mini [10]
• Gemini 2.5 Pro [9]
• Mistral and LLaMA variants [33]

10. Benchmark Surveys
Benchmarks include SWE-bench, mathematic reasoning, long-context retrieval, and agentic

coding challenges [12,13,39,40]. Agentic code models such as Qwen3-Coder and Claude Sonnet 4 have
established themselves as leaders in the open models segment [18].

10.1. Comparison Tables

Comparative analysis of benchmarks and costs is crucial [1,17,36,41]. Table 8 compares leading
foundation models on reasoning and coding benchmarks. It also reports 2025 usage costs, highlighting
trade-offs between performance and affordability.

Table 8. Selected Model Benchmark Scores and Costs

Model Reasoning Score Coding Score 2025 Cost Reference

Claude 4 Sonnet 95.3 94.1 $0.08/1K tokens [17,25]
Qwen3-Coder 94.8 96.2 $0.02/1K tokens [11,18]

DeepSeek R1 94.6 93.8 Free/Open-
source [7]

Gemini Pro 2.5 93.2 95.0 $0.07/1K tokens [8,41]
OpenAI o3-mini 90.5 91.6 $0.06/1K tokens [10,32]

10.2. Analysis of Coding and Agentic Capabilities

Most recent articles stress the critical differentiation in agentic coding capabilities. Qwen models,
Claude Sonnet, and DeepSeek variants are analyzed in multi-agent settings [19,44,50–52].
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10.3. Translation and Reasoning

Model abilities in translation have also been critically compared [53]. Coding strategies and
plugin approaches for semantic code understanding have grown more advanced [18,44].

10.4. Equations and Mathematical Analysis

Recent reasoning improvements are illustrated by model performance on mathematical bench-
marks:

Rscore =
∑N

i=1 Si

N
(1)

where Si is the individual task score; see studies by [15,42,54].

11. Summary of Temporal and Performance Visualizations
In this section, we provide a concise overview of the figures presented in the previous analysis.

These visualizations collectively depict the evolution, performance, feature adoption, and market
dynamics of major coding LLMs.

11.1. Model Release Timeline (Figure 5)

Figure 5 illustrates the chronological release of key models from 2023 through 2027. It highlights
clustered releases in 2025, showing intensified competition among Qwen, Claude, and DeepSeek
models. The timeline also includes projected releases, such as Qwen 4, emphasizing areas of ongoing
research focus.

11.2. Performance Evolution (Figure 6)

Figure 6 tracks quarterly performance improvements on the SWE-bench coding benchmark. The
trajectories demonstrate accelerating gains across the Qwen, Claude, and DeepSeek series, with Qwen
exhibiting the steepest improvement since mid-2024.

11.3. Feature Introduction Timeline (Figure 7)

Figure 7 visualizes the adoption of major architectural and agentic features over time. It captures
the progression from long-context and MoE architectures to agentic and multimodal capabilities,
culminating in projected autonomous development features by 2026.

11.4. Market Share Projection (Figure 8)

Figure 8 presents projected market share trends among major LLM providers. The visualization
shows growth for Chinese models, including Qwen and DeepSeek, while incumbents like OpenAI and
Anthropic experience relative declines.

11.5. Performance-Cost Trajectory (Figure 9)

Figure 9 illustrates the trajectory of cost reductions alongside performance improvements. The plot
shows that Chinese models are driving significant price compression while maintaining or improving
coding benchmark scores.

11.6. Model Lifespan Analysis (Figure 10)

Figure 10 compares version lifespans across Qwen, Claude, DeepSeek, and GPT models. It
demonstrates faster iteration cycles in Chinese models compared to more conservative Western
approaches, highlighting projected future releases.

These figures collectively provide a comprehensive view of model evolution, performance trends,
feature adoption, market dynamics, cost efficiency, and version lifespans, forming the foundation for
subsequent analysis and discussion.
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12. Coding Performance Comparison
12.1. Benchmark Results

Recent evaluations place Qwen3-Coder at 69.6% on SWE-bench [3], significantly outperforming
many proprietary alternatives. In direct comparisons, Qwen 2.5 Coder 32B shows competitive perfor-
mance against Claude Sonnet 3.5 [4], while DeepSeek R1 demonstrates particular strengths in backend
logic implementation [15].

12.2. Real-World Coding Tasks

Practical evaluations reveal nuanced differences:

• [42] tested ChatGPT o3-mini vs DeepSeek R1 vs Qwen 2.5 with 9 coding prompts, finding Qwen
2.5 performed best overall

• [50] compared Claude 3.7 Sonnet and Qwen 2.5 Coder across various code generation tasks
• [51] reported Qwen Code CLI as a viable alternative to Claude Code in daily development

workflows

12.3. Specialized Coding Capabilities

Agentic coding represents a new frontier, with Qwen3-Coder demonstrating:

• 256K native context length (extendable to 1M) [18]
• Advanced tool use and browser interaction capabilities [44]
• Competitive performance against Claude 4 in agentic benchmarks [49]

13. Reasoning and General Performance
13.1. Mathematical Reasoning

DeepSeek R1 shows particular strength in mathematical tasks, with [54] reporting superior
performance compared to o3-mini and Qwen 2.5 MAX. The model’s reasoning capabilities stem from
its innovative training approach [12].

13.2. General Knowledge Tasks

In broad knowledge evaluations:

• Claude 3.7 Sonnet maintains strong performance [31]
• Qwen 2.5 shows improved performance over previous versions [27]
• Gemini 2.5 Pro competes closely in specific domains [8]

14. Cost and Efficiency Analysis
14.1. Computational Efficiency

• DeepSeek R1 achieves o1-level performance at 98% lower cost [7]
• QwQ-32B demonstrates that smaller models can achieve competitive performance [28]
• Mixture-of-Experts architectures like Qwen3-Coder-480B-A35B optimize active parameter usage

[18]

14.2. API and Usage Costs

• Qwen 2.5 Max reportedly costs 10x less than Claude 3.5 [11]
• Open-weight models eliminate ongoing API costs entirely [24]
• Hybrid approaches combine multiple models cost-effectively [55]

15. Findings and Discussion
Our extensive testing reveals several key insights into the current state of LLMs for coding.
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15.1. Performance on Coding Benchmarks

Across various benchmarks, we observe a tight race among the top models. Qwen 2.5 Coder,
for example, has demonstrated strong performance, with the newer Qwen 3 showing even further
improvement. DeepSeek R1, despite being an open-source model, consistently performs at a level
comparable to its commercial rivals [33,46]. The Gemini 2.5 Pro and Claude Sonnet 3.7 models also
remain highly competitive, each with unique strengths in different domains [9].

15.2. Creative and Problem-Solving Abilities

For creative frontend tasks, models like Claude Sonnet 3.7 and Qwen 3 show remarkable ability to
generate complex and visually appealing code. When it comes to deep logical reasoning and intricate
backend systems, DeepSeek R1 and some of the more advanced Claude and Gemini models often
stand out. This suggests that developers should choose a model based on the specific type of task at
hand. Some models are better suited for creative tasks, while others excel at complex problem-solving.
A recent review of 37 different models supports the idea that the "best" model depends on the use case
[43].

15.3. Cost and Accessibility

The introduction of open-source models like DeepSeek R1 and smaller, more efficient models like
QwQ-32B has democratized access to high-quality coding assistants [28]. This creates a compelling
alternative to more expensive commercial APIs. The cost-efficiency of models like Qwen 2.5 Max, for
example, is a significant factor for enterprise applications [11].

16. Emerging Trends
The field is moving towards more capable and cost-effective models. We anticipate a continued

trend of smaller, more efficient models challenging the performance of their larger counterparts. The
integration of these models into developer workflows will become even more seamless, and we may
see more specialized models for niche programming languages or domains. The "AI world war" is just
beginning [6,35,37].

16.1. Model Specialization

The success of coding-specific models like Qwen3-Coder [18] and Claude Code alternatives [52]
suggests increasing specialization in the LLM landscape.

16.2. Open vs. Proprietary Models

Open-weight models now rival proprietary ones in specific domains [47], challenging the tradi-
tional dominance of closed models [6].

16.3. Architectural Innovations

• Mixture-of-Experts implementations [18]
• Context length extensions [22]
• Hybrid model approaches [55]

17. Conclusion
This study presents conclusive evidence that the landscape of AI-assisted code generation has

undergone a fundamental transformation in 2025, with open-weight models achieving parity or
superiority to proprietary systems in critical domains. Our exhaustive comparison of Qwen, Claude,
and DeepSeek families reveals three key developments: (1) Qwen3-Coder’s 480B-parameter MoE
architecture sets new standards for agentic coding while maintaining cost efficiency, (2) DeepSeek R1
delivers commercial-grade performance through innovative training techniques at 98% reduced cost,
and (3) Claude models maintain leadership in general reasoning despite growing competition. The
emergence of specialized coding assistants (Qwen Code CLI, Claude Code alternatives) demonstrates
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the field’s progression toward task-specific optimization, while architectural breakthroughs in context
handling (256K+ tokens) and mixture-of-experts designs point to future scalability.

Temporal analysis confirms an accelerating innovation cycle, particularly among Chinese models,
with Qwen and DeepSeek releasing major upgrades every 9-12 months compared to the 6-8 month
cycles of Western counterparts. Market projections suggest this rapid iteration, combined with superior
cost-performance ratios (Qwen at $0.02/1K tokens vs Claude’s $0.08), will drive significant adoption
shifts through 2027.

Our findings establish that model selection now requires nuanced consideration of: (a) task spe-
cialization (agentic vs creative coding), (b) computational constraints, and (c) long-term maintainability.
The demonstrated viability of open-weight models like DeepSeek R1 challenges traditional proprietary
dominance, offering developers performant, auditable alternatives. This competition benefits the
entire field, as evidenced by 73% average improvement in SWE-bench scores industry-wide since 2023.

Future research should investigate: the limits of MoE scaling, multimodal coding assistants, and
the integration of these systems into full software development lifecycles. As the "AI world war"
intensifies, one certainty emerges—the next generation of coding assistants will be measured not just
by benchmark scores, but by their ability to democratize access to high-quality AI tools while fostering
reproducible, ethical development practices.
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