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DPO, ORPO, GRPO, and PPO - Real World 
(Part-3) 
Part-3 covers the real world scenarios. Refer part-1 for theoretical background and 

part-2 for comparison of techniques.. 
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7 Real-World Applications 

7.1 Major Commercial Deployments 
 

Company/Produ
ct 

Method 
Used 

Application Key Details Results/Impact 

OpenAI 
ChatGPT / 
InstructGPT 

PPO 
(RLHF) 

Conversational AI, 
instruction following 

3-stage 
pipeline: SFT 
→ Reward 
Model → PPO 
optimization 

Pioneered modern 
RLHF; InstructGPT 
outperformed 175B 
GPT-3 with only 
1.3B parameters 
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OpenAI GPT-4 / 
GPT-4o 

PPO + 
Process 
Reward 
Models 

Advanced 
reasoning, 
multimodal tasks 

Hybrid RLHF 
with 
step-by-step 
feedback 

State-of-the-art 
performance across 
benchmarks 

OpenAI o1 / o3 Proprietary 
RL 
(PPO-base
d) 

Mathematical 
reasoning, complex 
problem-solving 

Massive-scale 
RL training with 
process 
rewards 

Advanced reasoning 
capabilities, 
multi-step problem 
solving 

Anthropic 
Claude (all 
versions) 

Constitutio
nal AI + 
RLHF 

Safe, helpful 
conversational AI 

Reason-based 
alignment with 
4-tier priority 
hierarchy 

Industry-leading 
safety and ethics 
alignment 

DeepSeek-R1 GRPO Mathematical 
reasoning, 
chain-of-thought 

Used GRPO 
without critic 
network; 
two-stage 
training 

Competitive with 
OpenAI o1 at 
fraction of training 
cost 

DeepSeek-V3 GRPO General-purpose 
reasoning 

Group-relative 
scoring with 
verifiable 
rewards 

Memory-efficient 
large-scale training 

DeepSeek-Math GRPO Mathematical 
problem-solving 

Group 
sampling for 
advantage 
estimation 

Enhanced 
mathematical 
reasoning 
capabilities 

Meta Llama 3 DPO General instruction 
following, enterprise 
applications 

Post-SFT 
alignment with 
human 
preference 
data 

Widely adopted for 
enterprise 
fine-tuning 

Google Gemini PPO 
(Traditional 
RLHF) 

Multimodal AI, 
conversational tasks 

SFT → RLHF 
with PPO, 
enhanced 
reward model 
robustness 

Multi-objective 
optimization 
capabilities 
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7.2 Industry Adoption Statistics 
 

Metric Value 

YC Startups using DPO 65% (2025) 

Enterprises using preference methods 70% (up from 25% in 2023) 

Cost reduction with DPO vs RLHF 40-75% 

 

7.3 Use Case Categories 
 

Application Type Preferred 
Method 

Real-World 
Examples 

Why This Method 

Conversational AI DPO or PPO ChatGPT, Claude, 
Llama 3 chat 

Need for safety, helpfulness, 
and harmlessness alignment 

Code Generation PPO or 
GRPO 

GitHub Copilot 
(rumored PPO), 
DeepSeek-Coder 
(GRPO) 

Verifiable correctness via test 
cases; PPO excels on 
complex coding 

Mathematical 
Reasoning 

GRPO DeepSeek-Math, 
DeepSeek-R1, 
OpenAI o1 

Objective verification of 
correctness; group-relative 
scoring works well 

Content 
Summarization 

DPO Enterprise document 
processing, news 
summarization 

DPO matches RLHF 
performance; simpler 
implementation 

Customer Service 
Bots 

DPO or 
ORPO 

Enterprise chatbots, 
support automation 

Cost-efficiency matters; good 
preference data available; 
ORPO for resource 
constraints 

Creative Writing 
Assistance 

DPO Writing tools, content 
generation platforms 

Style and tone preferences; 
subjective evaluation 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ 3 

 



Safety-Critical 
Applications 

PPO with 
Constitutional 
AI 

Claude, medical AI 
assistants 

Need fine-grained control and 
multi-objective optimization 

Educational Tutoring GRPO or 
PPO 

Math tutors, coding 
instructors 

Verifiable step-by-step 
correctness 

Enterprise 
Knowledge Workers 

DPO Llama 3 deployments, 
custom fine-tuned 
models 

Balance of performance and 
cost; customization to org 
values 

 

8 Specific Real-World Case Studies 

a) OpenAI InstructGPT → ChatGPT (PPO) 
Challenge: GPT-3 was powerful but didn't follow instructions well or align with user 

intent 

Solution: 3-stage RLHF pipeline with PPO: 

●​ Stage 1: SFT on human-written demonstrations 

●​ Stage 2: Train reward model on preference comparisons 

●​ Stage 3: PPO optimization using reward model 

Result: 1.3B InstructGPT outperformed 175B GPT-3 on user preference; became 

foundation for ChatGPT 

Key Insight: Fine-grained control with PPO enabled nuanced alignment across diverse 

tasks 

 
b) DeepSeek-R1 (GRPO) 
Challenge: Build reasoning model competitive with OpenAI o1 without massive 

compute budget 

Solution: Two-stage GRPO approach: 

●​ DeepSeek-R1-Zero: Direct GRPO on base model (emergent reasoning but poor 

readability) 

●​ DeepSeek-R1: Small SFT "cold start" + refined GRPO 

Result: Achieved o1-competitive reasoning performance at fraction of training cost 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ 4 

 



Key Insight: Group-relative scoring with verifiable rewards (math correctness) 

eliminated need for expensive critic network 

 
c) Meta Llama 3 Enterprise Deployments (DPO) 

Challenge: Organizations need to align open-source Llama 3 to their specific values 

and use cases 

Solution: DPO fine-tuning on organization-specific preference data using AWS 

SageMaker 

Result: Customized models aligned to organizational values without RLHF complexity 

Key Insight: DPO's simplicity makes it accessible to enterprises without deep RL 

expertise 

 
d) Anthropic Claude (Constitutional AI + RLHF) 

Challenge: Build AI assistant with strong safety guarantees and ethical reasoning 

Solution: Constitutional AI framework with: 

●​ Reason-based alignment (explains ethical principles) 

●​ 4-tier priority hierarchy: Safety → Ethics → Compliance → Helpfulness 

●​ Traditional RLHF with PPO for refinement 

Result: Industry-leading safety and alignment; model can function as "conscientious 

objector" 

Key Insight: PPO's fine-grained control enables multi-objective optimization across 

safety dimensions 
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9 Practical Implementation Patterns 
 

Scenario Method Stack Rationale Example 
Companies 

Startup with limited 
budget 

SFT → DPO 40-75% cost reduction vs 
RLHF 

65% of YC startups 

Enterprise customization Pre-trained model → 
DPO on org data 

Easy implementation, 
good results 

AWS customers 
using Llama 3 

Research lab - reasoning 
focus 

SFT → GRPO Verifiable rewards, 
cutting-edge performance 

DeepSeek, 
academic labs 

Big Tech - flagship 
products 

SFT → RM → PPO 
+ refinements 

Maximum control and 
performance 

OpenAI, Google, 
Anthropic 

Resource-constrained 
deployment 

Base → ORPO Single-stage, minimal 
memory 

Edge AI, small 
model deployments 

Hybrid approach DPO → PPO 
refinement 

DPO for initial alignment, 
PPO for final tuning 

Emerging best 
practice 

Implementation Recommendations 

9.1 By Organization Type 
 

Organization 
Type 

Recommend
ed Method 

Alternative 
Options 

Budget 
Range 

Team Size Timeli
ne 

Key Rationale 

Early-Stage 
Startup (<10 
people) 

DPO ORPO (if 
very limited 
resources) 

$5K-20
K 

1-2 ML 
engineers 

1-2 
weeks 

40-75% cost 
savings vs RLHF; 
proven by 65% of 
YC startups 

Growth-Stage 
Startup (10-50 
people) 

DPO → PPO 
(if needed) 

GRPO (for 
reasoning 
tasks) 

$20K-10
0K 

2-4 ML 
engineers 

2-4 
weeks 

Start simple with 
DPO, scale to PPO 
only if needed; 
manageable 
complexity 
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Mid-Size 
Enterprise 
(50-500 people) 

SFT → DPO 
on domain 
data 

ORPO 
(cost-sensitiv
e) 

$50K-25
0K 

3-6 ML 
engineers + 
data 
annotators 

4-8 
weeks 

Customization to 
org values; 
AWS/Azure tooling 
available 

Large 
Enterprise 
(500+ people) 

SFT → DPO 
with RLAIF 

Full RLHF 
pipeline (if 
budget 
allows) 

$200K-1
M+ 

5-10 ML 
engineers + 
infrastructur
e 

8-16 
weeks 

Scalable with 
synthetic 
preferences; reduce 
human labeling 
costs 

Big Tech / 
Research Lab 

Full RLHF 
(PPO) + 
innovations 

GRPO (for 
reasoning), 
Hybrid 
DPO→PPO 

$1M-10
M+ 

10-50+ 
researchers/
engineers 

3-6 
month
s 

State-of-the-art 
performance; 
multi-objective 
optimization 

Academic 
Research 
Group 

GRPO or 
DPO 

PPO (if 
compute 
available) 

$5K-50
K 
(comput
e 
grants) 

2-5 PhD 
students 

2-8 
weeks 

Publishable results; 
GRPO for novel 
reasoning research 

Consulting/Age
ncy 

DPO (client 
projects) 

ORPO (quick 
turnaround) 

$10K-50
K per 
project 

2-3 ML 
consultants 

1-4 
weeks 

Fast iteration; 
reusable pipelines; 
client-specific 
alignment 

Healthcare/Reg
ulated Industry 

PPO with 
Constitutional 
AI 

DPO with 
extensive 
validation 

$200K-2
M+ 

5-15 
engineers + 
compliance 

12-24 
weeks 

Fine-grained safety 
control; audit trails; 
multi-objective 
alignment 

Edge AI / IoT 
Company 

ORPO Quantized 
DPO 

$10K-50
K 

2-4 ML 
engineers 

2-4 
weeks 

Memory efficiency 
critical; single-stage 
training; small 
model optimization 

Open-Source 
Project 

DPO GRPO 
(community 
compute) 

$0-10K 
(donate
d 
compute
) 

5-20 
contributors 

4-12 
weeks 

Community 
preference data; 
transparent 
methods; 
reproducibility 
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9.2 By Budget 

Budget 
Range 

Primary Method Model Size Infrastructure Expected Outcome 

< $10K ORPO or DPO 
with small model 

1B-3B 
parameters 

Single GPU 
(A100/H100) or Mac 
Studio 

Fine-tuned chatbot, 
domain-specific assistant 

$10K-50K DPO 3B-7B 
parameters 

2-4 GPUs or cloud 
spot instances 

Production-quality aligned 
model for specific use case 

$50K-250K DPO → PPO 
pipeline 

7B-13B 
parameters 

Small GPU cluster or 
managed cloud 

Enterprise-grade solution with 
custom alignment 

$250K-1M Full RLHF with 
PPO 

13B-70B 
parameters 

Medium GPU cluster 
(16-32 GPUs) 

Multi-task flagship model with 
advanced capabilities 

$1M+ Advanced RLHF 
+ innovations 

70B+ 
parameters 

Large-scale 
infrastructure (100+ 
GPUs) 

State-of-the-art reasoning, 
safety, multi-objective 

9.3 By Use Case Priority 
 

Primary Use Case Recommended 
Method 

Secondary 
Method 

Data Strategy Success 
Metrics 

Conversational AI 
/ Customer 
Support 

DPO PPO (if 
budget 
allows) 

Human 
preference 
pairs from 
customer 
interactions 

User satisfaction 
score, 
helpfulness 
rating 

Code Generation GRPO or PPO DPO Unit tests as 
verifiable 
rewards 

Pass@k, 
functional 
correctness 

Mathematical 
Reasoning 

GRPO PPO Theorem 
provers, 
symbolic 
verification 

Accuracy on 
GSM8K, MATH 
benchmarks 
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Content 
Moderation / 
Safety 

PPO with 
multi-objective 
rewards 

Constitutiona
l AI + DPO 

Safety 
preference 
data with 
fine-grained 
labels 

False 
positive/negative 
rates, 
adversarial 
robustness 

Enterprise 
Knowledge Work 

DPO on 
org-specific 
data 

SFT → DPO Internal 
documents + 
employee 
feedback 

Task completion 
rate, accuracy 
on org-specific 
queries 

Creative Writing / 
Content 
Generation 

DPO ORPO 
(resource-co
nstrained) 

Style 
preferences 
from target 
audience 

User 
engagement, 
style adherence 
scores 

Educational 
Tutoring 

GRPO 
(math/code) or 
DPO (general) 

PPO Step-by-step 
correctness 
verification 

Learning 
outcomes, 
student 
satisfaction 

 

9.4 By Technical Capability 

Team Experience 
Level 

Recommende
d Approach 

Required Skills Learning 
Curve 

Support Resources 

Beginner (first LLM 
project) 

DPO with 
Hugging Face 
TRL 

Python, basic ML 
concepts 

1-2 
weeks 

Extensive tutorials, 
community support 

Intermediate (some 
LLM experience) 

DPO or GRPO PyTorch, RL basics, 
evaluation 
frameworks 

2-4 
weeks 

Good documentation, 
active communities 

Advanced (multiple 
LLM projects) 

PPO or hybrid 
pipelines 

Deep RL, distributed 
training, custom 
rewards 

4-8 
weeks 

Research papers, 
expert communities 

Expert (research lab 
level) 

Custom RLHF 
innovations 

Full RL theory, 
systems 
optimization, novel 
methods 

8-16 
weeks 

Cutting-edge research, 
direct collaboration 
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9.5 Implementation Tooling Recommendations 

Organization Type Recommended Stack Why 

Startup Hugging Face TRL + Axolotl + 
Modal/RunPod 

Fast iteration, community support, 
affordable GPU access 

Enterprise AWS SageMaker / Azure AI + 
Custom validation 

Managed services, compliance, 
enterprise support 

Research Lab PyTorch + TRL + DeepSpeed + 
WandB 

Flexibility, reproducibility, experiment 
tracking 

Big Tech Custom frameworks (OpenAI-style) Full control, optimization, proprietary 
innovations 

Consulting Reusable pipelines (TRL + 
templates) 

Client flexibility, quick deployment, proven 
patterns 

 
 

9.6 By Infrastructure Available 

Infrastructure Recommended 
Method 

Model 
Size 

Training 
Time 

Cost Efficiency 

Single Mac (36GB) ORPO or DPO MLX 1B-3B 4-12 hours Excellent for prototyping 

Single GPU (A100 40GB) DPO 3B-7B 8-24 hours Good for small-scale 

2-4 GPUs (A100/H100) DPO or GRPO 7B-13B 1-3 days Standard for startups 

8-16 GPUs PPO or GRPO 13B-34B 3-7 days Mid-size enterprise 
solutions 

32+ GPUs Full RLHF pipeline 70B+ 1-4 weeks Big Tech / flagship  

Cloud (AWS/Azure/GCP) DPO  7B-70B Variable Pay-as-you-go flexibility 
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10 Quick Decision Matrix 

If You Have... And You Need... Then Use... With Tools... 

Limited budget + good 
preference data 

Safety/dialogue 
alignment 

DPO Hugging Face TRL + 
Axolotl 

Very limited resources Quick deployment ORPO Unsloth + MLX-tune 

Verifiable rewards (code/math) Reasoning  GRPO TRL + vLLM 

Large budget + maximum 
performance 

State-of-the-art 
results 

PPO Custom pipeline + 
DeepSpeed 

Enterprise setting + domain data Org-specific 
alignment 

SFT → DPO AWS SageMaker / 
Azure AI 

Academic research Novel contributions GRPO or DPO Hugging Face + 
WandB 

Regulated industry Safety guarantees PPO + 
Constitutional AI 

Custom with extensive 
validation 
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