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Abstract 

Modern web architectures demand backend frameworks capable of sustaining high concurrency with minimal latency 

degradation. Among Python-based solutions, FastAPI and Django represent two philosophically distinct paradigms: 

asynchronous, API-first design versus synchronous, full-stack development. While both are widely deployed in 

production environments, limited rigorous quantitative comparisons under controlled multi-variable load conditions 

exist in recent literature. 

 

This study presents a systematic performance benchmarking analysis of FastAPI and Django, deploying identical REST 

API endpoints under controlled conditions using the Locust load-testing framework. Experiments were conducted across 

three concurrency levels (10, 50, and 100 simulated users) and two worker configurations (1 and 4 workers), capturing 

throughput (requests/sec), mean and median response latency, 95th percentile latency, and failure rate. Additionally, the 

impact of ASGI versus WSGI deployment on Django's performance was independently evaluated. 

 

Results demonstrate that FastAPI consistently achieves throughput exceeding that of Django by approximately 60-95%, 

with significantly lower 95th percentile latency under high-load conditions. Under 100 concurrent users with a single 

worker, Django's WSGI configuration exhibited a 4.88% error rate and a 95th percentile latency of 7,200 ms, compared 

to zero errors and 780 ms for FastAPI. Worker scaling provided substantial gains for Django — reducing average latency 

by approximately 70% at peak load — while FastAPI maintained consistently low error rates across all configurations. 

These findings offer quantitative guidance for framework selection decisions in performance-sensitive system design. 

 

Keywords: FastAPI, Django, Performance Benchmarking, Scalability, Concurrency, Load Testing 

1. Introduction 

1.1 Background and Motivation  The selection of a backend web framework constitutes one of the most consequential 

architectural decisions in modern software development. As digital services scale to accommodate millions of concurrent 

users, the performance characteristics of the underlying framework directly influence system reliability, infrastructure 

cost, and user experience. Python's readability and its rich ecosystem have propelled it to prominence in backend 

development, yielding a diverse landscape of frameworks — each embodying distinct design philosophies and 

performance trade-offs. 
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Django, introduced in 2005, pioneered the concept of a "batteries-included" Python web framework. Its integrated ORM, 

authentication system, administrative interface, and adherence to the Model-View-Template (MVT) pattern accelerated 

development cycles and drove widespread adoption across enterprise, academic, and startup environments. Django's 

maturity, extensive documentation, and large developer community have cemented its position as a standard choice for 

full-featured web applications. 

FastAPI, released in 2018, emerged in response to the growing demand for high-performance, asynchronous API 

services. Leveraging Python's async/await syntax, the ASGI protocol, and Pydantic-based type validation, FastAPI 

delivers performance benchmarks approaching those of Node.js and Go-based frameworks while maintaining Python's 

developer ergonomics. Its automated OpenAPI documentation generation and native support for asynchronous database 

operations make it particularly well-suited for microservice architectures and machine learning inference pipelines. 

Despite the practical significance of framework selection, empirical comparisons between FastAPI and Django under 

systematically varied load conditions remain limited. This study addresses that gap through controlled benchmarking 

experiments designed to isolate the performance impact of concurrency model, worker configuration, and deployment 

interface. 

1.2 Problem Statement 

Developers and system architects frequently face the challenge of selecting between Django and FastAPI without access 

to reproducible, quantitative performance data relevant to their deployment context. Marketing claims, anecdotal 

evidence, and informal benchmarks often lack methodological rigor, controlled variable isolation, and statistical 

analysis. This research establishes empirical, reproducible benchmarks under systematically varied conditions, 

providing an objective basis for framework selection decisions. 

1.3 Research Objectives 

1. To quantitatively evaluate and compare the throughput, latency, and error characteristics of FastAPI and 

Django under graduated concurrent load. 

2. To assess the scalability impact of increasing worker process counts from one to four in both frameworks. 

3. To determine the performance differential between ASGI and WSGI deployment models within the Django 

ecosystem. 

4. To provide evidence-based recommendations for framework selection across distinct application use cases. 

 

1.4 Research Questions 

•  RQ1: Does FastAPI consistently outperform Django in throughput and latency under high concurrency? 

•  RQ2: How does worker process scaling affect performance in each framework, and does the magnitude of 

improvement differ? 

•  RQ3: Does ASGI deployment of Django yield performance parity with FastAPI's native ASGI 

implementation? 

 

1.5 Hypotheses 

•  H1: FastAPI achieves measurably higher throughput and lower latency than Django at equivalent concurrency 

levels. 

•  H2: Increasing worker count from one to four yields a proportionally greater performance improvement in 

Django than in FastAPI. 

•  H3: ASGI deployment partially mitigates Django's performance disadvantage relative to FastAPI, but does 

not eliminate it. 

 

 

https://ijsrem.com/


           
             International Journal of Scientific Research in Engineering and Management (IJSREM) 

                          Volume: 10 Issue: 03 | March - 2026                            SJIF Rating: 8.659                                 ISSN: 2582-3930                                                                                       

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM58536                                       |        Page 3 
 

1.6 Scope and Delimitations 

This investigation is deliberately scoped to REST API performance benchmarking under controlled local testing 

conditions. The study intentionally excludes frontend integration, distributed network latency variability, cloud 

infrastructure heterogeneity, advanced database optimization, and security workloads such as cryptographic 

authentication. This delimitation ensures that observed performance differences are attributable to framework 

architecture rather than confounding infrastructure variables. 

2. Literature Review 

The relationship between web framework architecture and application performance has been an active area of 

investigation since the widespread adoption of asynchronous programming models in server-side development. Early 

comparative studies predominantly focused on language-level performance differences, but subsequent research shifted 

toward framework-specific evaluations acknowledging that architectural patterns — independent of raw language speed 

— significantly influence throughput and latency characteristics. 

Foundational work on asynchronous I/O in Python, particularly the introduction of the asyncio library in Python 3.4 

(PEP 3156) and the formalization of ASGI as a protocol successor to WSGI, established the theoretical basis for non-

blocking request handling in Python frameworks. Researchers demonstrated that the Global Interpreter Lock (GIL), 

while constraining CPU-bound parallelism, does not impede I/O-bound concurrency in async frameworks, enabling a 

single Python process to handle thousands of concurrent connections efficiently. 

Comparative evaluations of Python web frameworks have consistently identified asynchronous architectures as superior 

under high-concurrency I/O-bound workloads. Studies employing ApacheBench, wrk, and Locust have reported 

throughput advantages of 1.5x to 3x for async frameworks versus synchronous counterparts when handling lightweight 

JSON API endpoints — a finding consistent with the results reported in the present study. However, many prior studies 

employed heterogeneous test endpoints, differing database backends, or failed to isolate the variable of deployment 

interface (ASGI vs. WSGI), limiting their generalizability. 

The emergence of ASGI-compatible Django deployments via the daphne and uvicorn servers introduced an important 

confounding variable: Django, traditionally synchronous, can now process requests through an asynchronous gateway, 

raising the question of whether observed performance gaps reflect the framework's synchronous internals or merely its 

deployment interface. This distinction has not been rigorously examined in prior literature, representing a gap that the 

present study explicitly addresses through comparative ASGI and WSGI benchmarking of Django under identical 

conditions. 

Statistical treatment of benchmarking data has varied considerably across prior studies. Many investigations report only 

mean response times, neglecting the tail latency distributions (e.g., 95th and 99th percentile) that are most consequential 

for user experience in high-concurrency production systems. The present study incorporates percentile latency analysis 

to provide a more comprehensive characterization of performance distributions. 

3. System Architecture and Theoretical Foundations 

3.1 FastAPI Architecture 

FastAPI is a modern, high-performance Python web framework built upon the Starlette ASGI toolkit and Pydantic data 

validation library. Its architectural design centers on asynchronous request handling via Python's native coroutine model 

(async/await), enabling concurrent processing of I/O-bound operations without the overhead of thread management or 

process forking for each request. 

The ASGI protocol through which FastAPI operates defines a standard interface between asynchronous Python web 

servers (such as Uvicorn or Hypercorn) and Python web applications. Unlike WSGI's single callable interface, ASGI 

employs an event-driven, channel-based model that supports long-lived connections, WebSockets, and Server-Sent 

Events in addition to standard HTTP. Crucially, an ASGI-connected application can handle multiple requests within a 

single worker thread by yielding execution during I/O waits rather than blocking. 

https://ijsrem.com/
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FastAPI's type annotation system, powered by Pydantic, performs runtime validation and serialization of request and 

response data, enabling automatic OpenAPI schema generation. While this validation layer introduces modest 

computational overhead, it eliminates the manual validation boilerplate that typically accompanies framework-agnostic 

API development. 

3.2 Django Architecture 

Django's architectural heritage is rooted in the synchronous WSGI protocol, which models request handling as a 

blocking, sequential pipeline. Each incoming request occupies a worker process or thread for its entire duration, from 

initial receipt through response dispatch. Under this model, concurrency is achieved through process or thread 

multiplication — each worker handling one request at a time — rather than through asynchronous I/O multiplexing. 

The Django ORM, middleware pipeline, signal framework, and template engine were all designed with synchronous 

execution as a foundational assumption. While Django 3.1 introduced limited async support for views and middleware, 

the underlying ORM remains synchronous, and full end-to-end asynchronous execution within Django requires explicit 

async-safe wrappers for database operations. 

Django's ASGI adapter, available since version 3.0, wraps the synchronous application in an asynchronous interface but 

does not fundamentally alter the synchronous execution model of view processing. This architectural distinction is 

consequential: deploying Django via ASGI provides compatibility with asynchronous servers but does not confer the 

concurrency benefits of natively asynchronous request handling. This nuance is empirically examined in Section 6. 

3.3 Architectural Comparison 

Table 1 summarizes the key architectural distinctions between the two frameworks. 

 

Table 1 Architectural Feature Comparison: FastAPI vs. Django 

Feature FastAPI Django 

Request Model Asynchronous (ASGI) 
Synchronous (WSGI/ASGI 

adapter) 

Concurrency Mechanism Event loop / coroutines Process/thread forking 

Primary Protocol ASGI (native) WSGI (native); ASGI (adapter) 

Built-in ORM No (SQLAlchemy recommended) Yes (native ORM) 

Admin Interface No Yes (fully featured) 

Auto API Documentation Yes (OpenAPI/Swagger) No (third-party required) 

Type Validation Native (Pydantic) Manual / serializer-based 

Typical Use Case 
High-perf APIs, microservices, 

ML serving 

Full-stack apps, CMS, enterprise 

systems 

 

4. Methodology 

4.1 Experimental Design 

This study employs a controlled experimental design in which a single independent variable — the framework and its 

deployment configuration — is systematically varied across a defined parameter space of concurrency levels and worker 

counts. All other variables, including hardware configuration, operating system, Python runtime, network environment, 

API endpoint design, and load-testing tool parameters, are held constant. This design ensures that observed performance 

differences are attributable to framework architecture rather than confounding environmental factors. 
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4.2 Hardware and Software Configuration 

All experiments were executed on a single physical machine to eliminate inter-node network latency as a variable. The 

system specifications are as follows: 

 

Component Specification 

Processor 
Intel Core i5-8350U (4 cores, 8 threads, 1.70 

GHz base) 

RAM 16.0 GB DDR4 

Operating System Windows 11 (64-bit) 

Python Version Python 3.14.2 uvicorn 0.42.0 

ASGI Server Uvicorn 0.42.0 

Network Environment 
Localhost (127.0.0.1) — no external network 

latency. 

Database 
SQLite 3.x (included in project repository but 

not utilized during benchmark execution) 

Table 2. Hardware and Software Configuration 

4.3 Framework Deployment Configuration 

Both frameworks were deployed using Uvicorn as the ASGI server to ensure consistency in the server layer. Django 

was evaluated under two deployment modes: native ASGI (via django.core.asgi) and WSGI-via-ASGI (via uvicorn's 

WSGI compatibility wrapper). FastAPI was deployed exclusively via its native ASGI interface. Worker counts of 1 and 

4 were tested for each configuration. 

 

•  FastAPI: uvicorn main:app --workers [1|4] 

•  Django (ASGI): uvicorn project.asgi:application --workers [1|4] 

•  Django (WSGI-via-ASGI): uvicorn project.wsgi:application --workers [1|4] (WSGI wrapped in ASGI 

transport) 

 

4.4 API Endpoint Design 

To minimize processing overhead that could conflate framework performance with application logic complexity, 

identical minimal REST API endpoints were implemented in both frameworks. Each endpoint received a well-formed 

HTTP request and returned a static JSON object, isolating the framework's request routing, middleware processing, and 

response serialization overhead as the primary performance variable. 

The following endpoint structure was implemented in both frameworks: 

 

•  GET    /tasks   — Retrieve task list 

•  GET    /tasks/{id}   — Retrieve task with a particular id 

•  POST   /tasks   — Create task 

•  PUT    /tasks/{id}  — Full task update 

•  PATCH   /tasks/{id}   — Partial task update 

•  DELETE /tasks/{id}    — Delete task 

https://ijsrem.com/
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Although a database layer was implemented within the application architecture and is included in the project repository, 

the benchmark endpoints were designed to return dynamically generated JSON responses without performing database 

queries. This design allowed the evaluation to focus on framework-level request handling performance. No 

Authentication and external I/O were included in the endpoint implementations, ensuring that observed latency reflects 

framework routing and response serialization overhead exclusively. 

4.5 Load Testing Configuration 

Performance testing was conducted using Locust, an open-source, Python-based distributed load testing framework. 

Locust simulates virtual users that continuously send requests to the target server, collecting granular per-request timing 

and error statistics. Three concurrency levels were evaluated: 10 users (low load), 50 users (medium load), and 100 users 

(high load). Each test scenario was executed with a ramp-up rate of 10 users per second and maintained for a minimum 

of 60 seconds post-ramp to ensure statistical stability. Tests were repeated three times per configuration, with results 

averaged to mitigate run-to-run variance. 

4.6 Performance Metrics 

The following metrics were collected for each test configuration: 

 

•  Throughput (Requests/sec): The rate at which the server successfully processes requests, reflecting raw 

processing capacity. 

•  Mean Response Time (ms): The arithmetic average of all individual request latencies, sensitive to outlier 

spikes. 

•  Median Response Time (ms): The 50th percentile of the latency distribution, a robust central tendency measure 

resistant to outliers. 

•  95th Percentile Latency (ms): The latency value below which 95% of all requests complete, capturing tail 

latency behavior relevant to worst-case user experience. 

•  Error Rate (%): The proportion of requests that resulted in HTTP error responses or timeouts, indicating 

system stability under load. 

5. Implementation 

5.1 FastAPI Implementation 

The FastAPI application was implemented as a minimal asynchronous API service. The /test endpoint used for load 

testing is reproduced below: 

 

# main.py 

from fastapi import FastAPI 

 

app = FastAPI() 

 

@app.get("/test") 

async def test_endpoint(): 

return {"message": "FastAPI response"} 

 

The use of the async keyword enables this endpoint to participate in the event loop, yielding execution during any I/O 

wait without blocking other concurrent requests. In this benchmark, no I/O operations are performed, so the async benefit 

is primarily in scheduling overhead reduction relative to thread-per-request models. 

https://ijsrem.com/
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5.2 Django Implementation 

The Django application implemented an equivalent endpoint using a standard function-based view: 

 

# views.py 

from django.http import JsonResponse 

from django.views.decorators.csrf import csrf_exempt 

 

@csrf_exempt 

def test_view(request): 

return JsonResponse({"message": "Django response"}) 

 

The synchronous function-based view processes one request per worker at a time. Under multi-worker configurations, 

multiple such functions execute in parallel across separate processes, with each process maintaining its own Python 

interpreter and memory space. 

5.3 Locust Load Testing Script 

 

from locust import HttpUser, task, between 

 

class BenchmarkUser(HttpUser): 

wait_time = between(1, 2)  # Simulated think time (seconds) 

 

@task 

def test_endpoint(self): 

self.client.get("/test") 

 

6. Experimental Results 

6.1 Average Worker Performance Comparison (Across All Load Levels) 

Table 3 presents the averaged performance metrics across all three load levels (10, 50, and 100 concurrent users) for 

each framework and worker configuration. These aggregate values provide a holistic view of overall system behavior. 

Table 3. Averaged Performance Metrics Across All Load Levels by Framework and Worker Configuration 

Framework / 

Deployment 
Workers Req/sec 

Mean 

Latency 

(ms) 

Median 

(ms) 
95th Pct. (ms) 

Error 

Rate (%) 

FastAPI (ASGI) 1 21.22 66.37 21 284.7 0.013 

FastAPI (ASGI) 4 20.20 249.76 19.3 742 0.000 

Django (ASGI) 1 11.78 281.92 41 1,931 1.15 

Django (ASGI) 4 12.53 217.37 40 1,183 0.030 

Django (WSGI via 

ASGI) 
1 11.68 310.44 42 2,431 1.63 

Django (WSGI via 

ASGI) 
4 12.76 196.15 46 1,130 0.020 
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FastAPI with a single worker achieved a mean throughput of 21.22 requests/sec with a mean latency of 66.37 ms and a 

near-zero error rate, substantially outperforming all Django configurations on throughput and tail latency metrics. 

Notably, the 4-worker FastAPI configuration exhibited a slightly lower throughput (20.20 requests/sec) averaged across 

all load levels, which is attributable to worker coordination overhead at low loads — a pattern that reverses under high-

load conditions (see Section 6.2). 

Django's single-worker WSGI configuration produced the highest average latency (310.44 ms) and the highest aggregate 

error rate (1.63%), confirming that synchronous, single-worker deployment is inadequate for sustained concurrent 

workloads. Worker scaling from one to four reduced Django's average latency by 22-37% and nearly eliminated errors, 

underscoring the importance of worker configuration for synchronous frameworks. 

6.2 High-Load Worker Performance Comparison (100 Concurrent Users) 

The high-load scenario (100 concurrent users) reveals the most pronounced performance divergence between the 

frameworks and represents the conditions most relevant to production systems under peak traffic. Table 4 presents these 

results. 

 

Table 4. Performance Metrics Under High Load (100 Concurrent Users) by Framework and Worker Configuration 

Framework / 

Deployment 
Workers Req/sec 

Mean 

Latency 

(ms) 

Median 

(ms) 
95th Pct. (ms) 

Error 

Rate (%) 

FastAPI (ASGI) 1 37.83 166.38 39 780 0.000 

FastAPI (ASGI) 4 37.13 202.54 32 1,100 0.000 

Django (ASGI) 1 19.98 799.83 82 5,700 3.45 ⚠ 

Django (ASGI) 4 22.80 262.80 65 1,200 0.200 

Django (WSGI via 

ASGI) 
1 19.35 886.72 88 7,200 4.88 ⚠ 

Django (WSGI via 

ASGI) 
4 23.03 264.62 83 1,000 0.220 

⚠ Indicates operationally significant error rate (>2%) 

Under peak load with a single worker, FastAPI achieved 37.83 requests/sec with zero errors and a 95th percentile latency 

of 780 ms. In stark contrast, Django's single-worker WSGI configuration reached only 19.35 requests/sec with a 95th 

percentile latency of 7,200 ms — over nine times greater — and a failure rate of 4.88%. This error rate indicates that 

nearly one in twenty requests failed outright, representing a production-critical reliability concern. 

Worker scaling provided the most significant improvement in Django's performance. The transition from one to four 

workers reduced Django ASGI's peak-load mean latency from 799.83 ms to 262.80 ms (a 67% reduction) and lowered 

its error rate from 3.45% to 0.20%. This dramatic improvement confirms that Django's synchronous processing model 

saturates single-worker capacity rapidly under high concurrency, and that horizontal worker scaling is essential for 

production viability. 

Importantly, FastAPI's performance remained virtually unchanged between one and four workers under high load (37.83 

vs. 37.13 requests/sec), demonstrating that its asynchronous concurrency model saturates CPU capacity near the single-

worker throughput ceiling for this I/O-minimal workload. The slight mean latency increase (166 to 202 ms) with four 

workers is attributable to process management overhead, not request processing degradation. 
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6.3 Load Scaling Analysis (Concurrent User Progression) 

Table 5 examines how each framework's performance evolves as the number of concurrent users increases from 10 to 

100, using the single-worker configuration to isolate the concurrency model's impact. 

 

Table 5. Performance Metrics by Concurrent User Level (1 Worker Configuration) 

Framework Users Req/sec 
Mean Lat. 

(ms) 

Median 

(ms) 
95th Pct. (ms) 

Error Rate 

(%) 

FastAPI 10 4.12 15.38 12 33 0.000 

FastAPI 50 21.70 17.35 12 41 0.040 

FastAPI 100 37.83 166.38 39 780 0.000 

Django (ASGI) 10 2.64 19.63 18 36 0.000 

Django (ASGI) 50 12.70 26.30 23 58 0.000 

Django (ASGI) 100 19.98 799.83 82 5,700 3.45 ⚠ 

Django (WSGI) 10 2.55 18.88 17 36 0.000 

Django (WSGI) 50 13.13 25.72 22 57 0.000 

Django (WSGI) 100 19.35 886.72 88 7,200 4.88 ⚠ 

⚠ Indicates operationally significant error rate (>2%) 

A critical observation is the non-linear latency growth in Django under increasing user load. While both frameworks 

maintain comparable latency at low concurrency (10 users), Django's mean latency increases by approximately 4,000% 

between 50 and 100 users (from 26.30 ms to 799.83 ms for ASGI), whereas FastAPI's mean latency increases by 

approximately 860% over the same range (from 17.35 ms to 166.38 ms) — still a substantial increase but one that 

remains within operationally acceptable bounds with zero errors. 

This inflection behavior in Django at the 100-user threshold indicates a saturation event: the single worker's request 

queue becomes filled faster than it can be drained, causing progressive latency stacking as waiting requests accumulate. 

The WSGI configuration reaches this saturation point more acutely (95th percentile: 7,200 ms vs. 5,700 ms for ASGI), 

confirming that WSGI's pure synchronous model is more susceptible to queue saturation than the ASGI-wrapped 

configuration. 

6.4 Deployment Model Comparison (4 Workers) 

Table 6 isolates the effect of deployment model (ASGI-native FastAPI vs. Django ASGI vs. Django WSGI) across all 

load levels using the 4-worker configuration. 

Table 6. Deployment Model Performance Comparison (4 Workers, Averaged Across All Load Levels) 

Deployment Model Req/sec 
Mean Lat. 

(ms) 

Median 

(ms) 
95th Pct. (ms) 

Error Rate 

(%) 

FastAPI (ASGI — 

native) 
20.20 249.76 19.3 742 0.000 

Django (ASGI 

adapter) 
12.53 217.37 40 1,183 0.030 

Django (WSGI via 

ASGI) 
12.76 196.15 46 1,130 0.020 
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A counterintuitive observation emerges from Table 6: the WSGI-via-ASGI Django configuration marginally 

outperforms the ASGI Django configuration in average mean latency (196.15 ms vs. 217.37 ms) and error rate (0.02% 

vs. 0.03%) when averaged across all load levels. This apparent anomaly is explained by the behavior at low-to-medium 

loads, where WSGI's simpler request dispatch pipeline incurs less overhead than ASGI's event loop management for 

straightforward synchronous views. However, the 95th percentile latency performance at high load (Table 4) reveals 

that this aggregate average obscures a more important tail behavior: WSGI degrades more severely at peak concurrency 

despite its better average performance across all loads. 

7. Graphical Analysis 

The following figures illustrate the key performance relationships identified in the benchmarking data. Each figure is 

referenced in the accompanying discussion to support the quantitative analysis presented in Section 6. 

 

Figure 1: Requests per Second vs. Number of Workers Under High Load (100 Concurrent Users).  

 

This bar chart compares throughput for all framework configurations at 1 and 4 worker counts under 100 concurrent 

users. The visualization illustrates FastAPI's consistently superior throughput and the proportionally greater 

improvement yielded by worker scaling in Django relative to FastAPI. 

 

 

 

 

 

 

 

 

 

 

https://ijsrem.com/


           
             International Journal of Scientific Research in Engineering and Management (IJSREM) 

                          Volume: 10 Issue: 03 | March - 2026                            SJIF Rating: 8.659                                 ISSN: 2582-3930                                                                                       

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM58536                                       |        Page 11 
 

Figure 2: Average Response Latency vs. Number of Concurrent Users (1 Worker).  

 

This line chart plots mean latency for FastAPI, Django ASGI, and Django WSGI as the user count scales from 10 to 

100. The non-linear latency escalation in Django configurations at the 50-to-100 user transition is clearly visible, 

contrasting with FastAPI's more gradual and controlled degradation curve. 

Figure 3: Error Rate (%) vs. Number of Concurrent Users (1 Worker). 

  

This chart demonstrates that both Django configurations exhibit error rates exceeding 3% at 100 concurrent users, while 

FastAPI maintains a near-zero error rate across the entire concurrency range tested. This figure most directly illustrates 

the reliability implications of framework selection under peak load. 
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Figure 4: ASGI vs. WSGI Performance Comparison Under 4-Worker Deployment. 

 

 This grouped bar chart compares the three deployment models (FastAPI ASGI, Django ASGI, Django WSGI) across 

throughput and 95th percentile latency metrics. The visualization reveals that while ASGI deployment moderately 

improves Django's performance over WSGI at high load, neither Django configuration approaches FastAPI's 

performance characteristics. 

Figure 5: High-Load Throughput Comparison (100 Concurrent Users, All Configurations).  

 

This comprehensive chart consolidates all framework and worker configurations under peak load, serving as a visual 

summary of the study's primary finding: FastAPI consistently doubles or approaches double the throughput of any 

Django configuration at equivalent worker counts. 
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8. Statistical Analysis 

8.1 Mean Response Time and Standard Deviation 

Statistical characterization of performance distributions provides insight beyond simple mean comparisons. Table 7 

presents the mean latency and standard deviation for each framework, computed across the tested concurrency levels 

using the single-worker configuration. 

 

Table 7. Mean Response Time and Standard Deviation by Framework (1 Worker Configuration) 

Framework 
Mean Latency 

(ms) 

Std. Deviation 

(ms) 

Variance 

(ms²) 

FastAPI (ASGI) 66.37 69.20 4,788.6 

Django (ASGI) 281.92 360.15 129,708.0 

Django (WSGI) 310.44 408.72 167,051.8 

 

The standard deviation data reveals an important dimension of performance that mean values alone obscure. Django's 

response time standard deviation (360.15 ms for ASGI, 408.72 ms for WSGI) substantially exceeds its mean latency in 

proportional terms, indicating a highly variable and unpredictable latency distribution. This extreme variance — with a 

coefficient of variation (CV) of 1.28 for Django ASGI versus 1.04 for FastAPI — reflects the queue saturation behavior 

under high load, where some requests complete rapidly at low concurrency while others experience severe delays when 

the worker is saturated. 

FastAPI's lower standard deviation (69.20 ms) relative to its mean (66.37 ms) indicates a much more consistent latency 

profile. While not perfectly uniform, FastAPI's distribution is substantially more predictable, a property that is 

operationally important for systems with latency Service Level Objectives (SLOs). 

8.2 Throughput Variability 

 

Table 8. Throughput Statistical Summary by Framework (1 Worker Configuration) 

Framework Mean Req/sec Std. Deviation Variance 

FastAPI (ASGI) 21.22 13.75 189.10 

Django (ASGI) 11.77 7.24 52.40 

Django (WSGI) 11.68 7.19 51.70 

 

FastAPI's higher throughput variance (189.10) relative to Django's (52.40) reflects its greater scaling responsiveness as 

concurrency increases. Django's lower variance indicates a more constrained throughput ceiling — it scales less 

dramatically because its synchronous architecture reaches saturation earlier, after which throughput increases only 

marginally even as user count rises. FastAPI, by contrast, continues to extract throughput gains as concurrency increases, 

reflected in the larger variance across the three load levels tested. 

9. Discussion 

9.1 Why FastAPI Outperforms Django Under Concurrency 

The performance advantage observed in FastAPI is fundamentally architectural rather than incidental. FastAPI's event-

loop-based concurrency model allows a single worker process to manage hundreds of concurrent requests by suspending 
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execution during I/O awaits and resuming other coroutines in the interim. This cooperative multitasking approach incurs 

negligible context-switching overhead compared to the thread- or process-per-request models required by synchronous 

frameworks. Even in this benchmark, where no actual I/O operations are performed, the absence of per-request process 

or thread management overhead produces measurable throughput advantages. 

In production deployments involving database queries, external service calls, or file system operations — all inherently 

I/O-bound — the advantage of asynchronous non-blocking execution would be substantially amplified. A FastAPI 

endpoint awaiting a 50 ms database response can process dozens of other requests during that interval, while a 

synchronous Django worker is blocked for the entirety of that 50 ms, unable to serve any other client until the query 

completes. 

9.2 Why Django Degrades Sharply at High Concurrency 

Django's performance cliff between 50 and 100 concurrent users (mean latency increasing from approximately 26 ms to 

800 ms) is a manifestation of worker queue saturation. In a single-worker synchronous model, incoming requests that 

cannot be immediately served are queued by the server. When the arrival rate of new requests exceeds the worker's 

service rate — a condition that occurs at some concurrency threshold — the queue grows unboundedly until requests 

begin timing out, generating the elevated error rates and tail latencies observed. 

This saturation threshold is not inherent to Django as a framework but is a consequence of the synchronous processing 

model. The dramatic improvement observed with four workers (mean latency dropping from 799 ms to 262 ms) confirms 

that the bottleneck was precisely at the worker capacity boundary. Each additional worker effectively raises the 

saturation threshold proportionally, which is why worker configuration is operationally critical for Django in production 

environments. 

9.3 ASGI vs. WSGI: The Marginal Impact on Django 

A significant and nuanced finding of this study is that deploying Django via ASGI rather than WSGI provides only 

marginal performance benefits under high concurrent load. At 100 users with a single worker, Django ASGI exhibited 

a 95th percentile latency of 5,700 ms versus 7,200 ms for WSGI — an improvement of 21% in tail latency, but both 

values remain operationally unacceptable for most production use cases. The error rate improvement (3.45% vs. 4.88%) 

is meaningful but insufficient to address the fundamental saturation problem. 

This finding challenges the assumption that ASGI deployment transforms Django into an asynchronous framework. The 

ASGI transport layer provides a compatible interface for asynchronous servers, but Django's synchronous view 

processing pipeline, ORM, and middleware remain blocking. The true performance benefit of asynchronous execution 

in Django requires native async views and async-safe ORM operations — features that are available in Django but 

require explicit implementation and are not covered in this benchmark's scope. 

9.4 Worker Scaling: Asymmetric Benefits 

Worker scaling from one to four produced asymmetrically greater benefits for Django than for FastAPI. For Django 

WSGI under 100 users, four workers reduced mean latency by 70% (886 ms to 264 ms) and reduced the error rate from 

4.88% to 0.22%. For FastAPI under the same conditions, the throughput difference between one and four workers was 

negligible (37.83 vs. 37.13 requests/sec), and both configurations maintained zero errors. 

This asymmetry has practical implications: Django deployments require careful worker sizing to maintain acceptable 

performance, whereas FastAPI provides a more resilient baseline that is less sensitive to sub-optimal worker 

configuration. In cloud environments where worker counts are constrained by available CPU capacity or cost, FastAPI 

offers more performance per worker. 

9.5 Median vs. Mean: The Case for Percentile Metrics 

A persistent observation across all test configurations is the divergence between median and mean latency values, 

particularly under high load. For Django WSGI at 100 users, the mean latency is 886 ms while the median is only 88 

ms. This divergence indicates a bimodal distribution: most requests complete relatively quickly, but a substantial tail of 

severely delayed requests inflates the mean disproportionately. Reporting only mean latency would significantly 

understate the severity of Django's high-load performance degradation. 
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The 95th percentile latency metric is consequently the most informative indicator of production performance quality. A 

95th percentile of 7,200 ms means that 5% of users — in a 100-user scenario, five users — are experiencing request 

completion times exceeding 7.2 seconds, a threshold far beyond acceptable user experience standards for synchronous 

web interactions. 

10. Limitations of the Study 

The findings of this investigation should be interpreted within the context of several methodological constraints. 

 

1. Local Testing Environment: All experiments were conducted on a single physical machine running on 

localhost, eliminating external network latency as a variable. Production deployments involve network round-

trips, load balancers, and infrastructure components that introduce latency and variability not captured in these 

results. FastAPI's relative performance advantage may be proportionally different under high-latency network 

conditions where I/O-bound wait times dominate the request lifecycle. 

2. Absence of Database Operations: The benchmark excluded database operations to isolate framework-level 

performance characteristics. While a database configuration is included in the project repository, database 

queries were not executed during testing. As a result, the findings primarily reflect application-layer 

performance rather than full end-to-end system performance. FastAPI's asynchronous advantage would likely 

be amplified with async database operations (e.g., via asyncpg or motor), while Django's performance with 

synchronous ORM queries may degrade more severely under concurrency. 

3. Simplified Workload Model: The Locust load model employed a fixed 1-2 second think time between 

requests, which may not accurately represent real-world traffic patterns. Burst traffic, variable request 

complexity, and mixed endpoint usage are common in production but were not evaluated. 

4. Worker Count Scope: Only one and four workers were evaluated. Intermediate values and counts greater than 

four were not tested, limiting the characterization of the performance scaling curve. 

5. Single Machine Constraint: Testing on a single machine means that the testing process itself consumes 

resources shared with the application under test, potentially introducing measurement interference that would 

not occur in a dedicated server deployment. 

6. Excluded Dimensions: Security, developer productivity, code maintainability, ecosystem maturity, 

operational tooling, and total cost of ownership were not evaluated. These factors are frequently decisive in real-

world framework selection and should be considered alongside the performance data presented here. 

 

11. Practical Implications and Framework Selection Guidelines 

The quantitative findings of this study provide an empirical basis for framework selection decisions across distinct 

application categories. The following guidance synthesizes the performance data with broader software engineering 

considerations. 

 

11.1 Recommended Use Cases for FastAPI 

FastAPI is strongly recommended for applications in which performance, concurrency, and API-first design are primary 

requirements: 

•  High-Throughput REST APIs and Microservices: FastAPI's superior throughput and lower tail latency make 

it the preferred choice for services that handle high volumes of concurrent API requests, particularly in 

microservice architectures where many services communicate synchronously. 

•  Machine Learning Model Serving: FastAPI is the de facto standard for ML inference APIs, combining low-

latency request handling with native support for async data preprocessing pipelines and Pydantic-based request 

validation. 
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•  Real-Time Data Processing: Applications requiring low-latency, high-frequency data ingestion benefit from 

FastAPI's event-loop architecture. 

•  Resource-Constrained Deployments: In environments where worker count or memory is limited, FastAPI 

provides more performance per worker than Django, reducing infrastructure costs. 

 

11.2 Recommended Use Cases for Django 

Django remains the superior choice for applications that prioritize development velocity, feature completeness, and 

operational maturity: 

•  Enterprise Web Applications with Complex Business Logic: Django's ORM, authentication framework, and 

admin interface provide production-ready infrastructure that would require significant custom development in 

FastAPI. 

•  Content Management Systems and E-Commerce Platforms: Django's mature ecosystem of third-party 

packages (Django CMS, Oscar, Wagtail) provides capabilities that justify its performance trade-offs. 

•  Rapid Prototype-to-Production Development: Django's "batteries-included" philosophy accelerates 

development timelines, which may be more valuable than raw performance for many business contexts. 

•  Applications with Moderate Traffic Expectations: For applications that reliably serve fewer than 50 concurrent 

users per worker, Django's performance difference from FastAPI is operationally negligible and may not justify 

architectural migration costs. 

 

11.3 Hybrid Architecture Recommendation 

Many production systems can benefit from a hybrid deployment strategy in which Django manages administrative 

interfaces, content management, and ORM-dependent business logic, while FastAPI handles performance-critical API 

endpoints, ML inference services, and high-frequency data operations. This architecture leverages the mature tooling of 

Django's ecosystem without sacrificing API performance in latency-sensitive pathways. 

12. Conclusion 

This study conducted a rigorous, reproducible comparative performance analysis of FastAPI and Django under 

systematically varied concurrency levels and deployment configurations. The experimental evidence demonstrates that 

FastAPI delivers higher throughput under the tested conditions and tail latency performance under concurrent API 

workloads, attributable to its native asynchronous architecture and ASGI-first design. 

 

The key quantitative findings are as follows: under high load (100 concurrent users) with a single worker, FastAPI 

achieved 37.83 requests/sec with a 95th percentile latency of 780 ms and zero errors, while Django's WSGI configuration 

reached only 19.35 requests/sec with a 95th percentile latency of 7,200 ms and a failure rate of 4.88%. Worker scaling 

from one to four substantially improved Django's performance — reducing peak mean latency by approximately 70% 

— while FastAPI's performance remained robust across both worker configurations. 

 

The study additionally demonstrates that deploying Django via ASGI rather than WSGI provides partial but insufficient 

mitigation of its high-load performance degradation, confirming that ASGI compatibility is not equivalent to native 

asynchronous execution. The fundamental performance difference is architectural: Django's synchronous processing 

pipeline reaches worker saturation at lower concurrency thresholds than FastAPI's event-loop model. 

 

These findings do not diminish Django's considerable value proposition. Its mature ecosystem, comprehensive built-in 

features, and developer productivity advantages make it an appropriate and excellent choice for a broad category of web 
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applications. The performance gap identified in this study becomes operationally significant primarily in high-

concurrency, performance-sensitive production contexts. 

 

Future investigations should extend this work to cloud-deployed distributed environments, database-integrated 

endpoints, authenticated workloads, and higher concurrency levels exceeding 1,000 concurrent users. Comparative 

analysis of Django's native async ORM drivers against FastAPI's async database adapters would further clarify the 

conditions under which performance parity can be achieved and the development cost required to reach it. Containerized 

Kubernetes deployment benchmarking represents another high-value extension direction for practitioners adopting 

cloud-native architectures. 

13. Code and Dataset Availability 

The source code, configuration files, and performance testing scripts used in this study are publicly available to support 

transparency and reproducibility of the experimental results. The repository includes implementations of both FastAPI 

and Django applications, load testing configurations, and collected benchmark datasets in CSV format. 

All datasets used in this research were generated through controlled load testing experiments using the Locust 

performance testing framework under predefined concurrency levels. These datasets represent system performance 

metrics such as requests per second, response latency, percentile latency, and error rate. 

The complete repository can be accessed at: 

https://github.com/HimadriJoshii/lctresearch.git 

The repository contains: 

•  FastAPI application source code  

•  Django application source code  

•  Load testing scripts  

•  Benchmark result datasets (CSV files)  

•  Deployment configuration files  

•  Experiment documentation 

      •  Database schema definitions used during development. 
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Appendix A — Raw Benchmark Data 

Table A1. Raw Benchmark Observations 

Iter. Framework Users Req/sec 
Mean Lat. 

(ms) 
Median (ms) 95th Pct. (ms) 

1 FastAPI 10 4.12 15.38 12 33 

2 FastAPI 50 21.70 17.35 12 41 

3 FastAPI 100 37.83 166.38 39 780 

4 Django ASGI 10 2.64 19.62 18 36 

5 Django ASGI 50 12.70 26.30 23 58 
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6 Django ASGI 100 19.98 799.83 82 5,700 

7 Django WSGI 10 2.55 18.88 17 36 

8 Django WSGI 50 13.13 25.72 22 57 

9 Django WSGI 100 19.35 886.72 88 7,200 

 

Appendix B — Test Case Matrix 

Table B1. Test Case Specification Matrix 

Test ID Framework Workers Users Expected Outcome 

TC-01 FastAPI 1 10 
Low latency (<20 ms mean), stable response, 

zero errors 

TC-02 FastAPI 4 100 
High throughput (>30 req/sec), <1,200 ms 95th 

pct., zero errors 

TC-03 Django (ASGI) 1 10 
Stable response with moderate latency (<25 ms 

mean), zero errors 

TC-04 Django (ASGI) 1 100 
Latency spike (>700 ms mean), error rate >3% — 

worker saturation demonstrated 

TC-05 Django (ASGI) 4 100 
Significant latency reduction vs. TC-04; error 

rate <0.5% 

TC-06 
Django 

(WSGI) 
1 100 

Most severe degradation: >4% errors, >7,000 ms 

95th pct. 

 

Appendix C — Reproducibility Checklist 

The following checklist enables independent replication of the experimental protocol described in this paper: 

 

•  Python version documented: Python 3.14.2 

•  Hardware configuration documented (see Section 4.2) 

•  API endpoints implemented identically across frameworks (see Section 4.4) 

•  Load testing tool specified: Locust 2.43.3 

•  Worker configurations specified: 1 and 4 workers via Uvicorn 0.42.0 

•  Performance metrics clearly defined (see Section 4.6) 

•  Ramp-up rate specified: 10 users/second 

•  Minimum steady-state duration: 60 seconds post-ramp 

•  Number of test repetitions: 3 runs per configuration (averaged) 

•  Network environment specified: Localhost (127.0.0.1) 

•  Database: Not utilized during benchmarking (stateless API endpoints returning dynamically generated JSON 

responses) 
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