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0 README

"RLHF: WHEN LLMS NEEDS A HUMAN

NUDGE."

Online RLHF Pipeline: A Pytorch Implementation

A PyTorch implementation of the paper “Provably Efficient RLHF Pipeline: A Unified View from Contextual Bandits"
This repository provides a flexible and modular approach to Reinforcement Learning from Human Feedback (RLHF).

This repository i forked from OpenRLHF repo, and modified to implement our Online RLHF Pipeline.

Cook Your Own Online-RLHF Recipe!

Think of Online-RLHF training as caoking - each step s an ingredient that contributes to the final dish. This
implementation lets you mix and match different training components to create your perfect RLHF recipe!

Recipe Format

# A recipe is a list of ingredients (steps)
# 1. single ingredient: A string representing one step (e.g., "SFT")

# 2. Ingredient group: A list of steps that cook together in one iteration

RIESEEIRLHFXISF [NeurlPS'25]

[0 README &8 MIT license z

PyNOL

PyNOL is a Python package for Non-stationary Online Learning

The purpose of this package s to provide a general framework to implement various algorithms designed for online
learning in non-stationary environments. In particular, we pay special attention to those online algorithms that
provably optimize the dynamic regret or adaptive regret, two widely used performance metrics for non-stationary
online learning

There are various algorithms devised to optimize the measures (dynamic regret or adaptive regret) during the
decades, see [2, 9, 12, 21, 23, 24, 25, 27] for dynamic regret and (7, 11, 13, 20, 22] for adaptive regret. By providing a
unified view to understand many algorithms proposed in the literature, we argue that there are three critical
algorithmic components: base-learner, meta-learner, and schedule. With such a perspective, we present systematic
and modular Python implementations for many online algorithms, packed in PyNOL. The package s highly flexible
and extensible, based on which one can define and implement her own algorithms flexibly and conveniently. For
example, we also implement some classical algorithms for online MDPs based on this package (4, 18, 24, 29].

TR eSS T EEPYNOL

Ader, Sword,
(S AFLH...

specification

Environment

loss function

restart point

K=

Step 1: Generate high- | m

confidence pseudo-labeled data |
Xne

I
" Black-box I

LLM distribution by policy
gradient descent

Black-box \)‘ Step 3: Update category
demonstrations % prompt \

LM - .
W Step 2: Construct prompt and in-context demonstrations Xhe
| Xgemo ] Xhe
Backeor )
\ Xdemo [ ¢ ) Xpe
Xhe | Xgemo "4 update by
m | | in-context demonsirations sample the L(pred.5)
ith tunable pseudo labels token sequence
" —
waboes [one I8 | PN
| e — 000 - od
selection algorithm A
| \unlabeled dataset unlabeled demonstrations. vocabulary set

JRAAE R HETR O [ICML25]

ENEE. OEERSNA
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o R TIEEEIFENIEZEFEITRSICML/NeurIPSAJOral/Spotlight B

Efficient Methods for
Non-: statlonary Online Learning
jun Zhang, ZhHua Zhou

Peng Zhao - Yan-Feng Xie - Ljun Zhang - Zhi-Hua Zhou

[Hall )]

NEURAL INFORMATION
PROCESSING SYSTEMS

NeurIPS’22 Oral
(FRAHZE1.76%)

R T2

SIMONS
INSTITUTE Home  Programs & Events  People

NeurIPS'23 Spotlight
(RAIZR3.6%)

ST RN

News &Videos  About

Il'r

Time-Varying Zero-Sum Games

Participate  Support

For eachround t = 1,...,T:

o environment decides a payoff matrix A; € [—1,1]"*";

@ without knowing A;, a-player decides a mixed strategy x; € A,, and
y-player decides a mixed strategy y; € A,;

No-Regret Learning in Time-
Varying Zero-Sum Games

o -player suffers loss ] Ay and observes Ay, while -player receives

reward ] Ay, and observes & A, (mixture feedback).

Workshop  Multi-Agent Learning and Bandit Learnin
Speaker(s)  Haipeng Luo (University of Southern California) More applications
Location  Calvin Lab Auditorium c .

@ online linear programming (Agrawal-Wang-Ye'14)
Date Monday, May 2, 2022
Time. 2-230 pam. BT ° ial bandits w. ({ { hapire-Slivkins'18)

No-Regret Learning in Time-Varying Zero-Sum Games

Simons Institute gz

ICML’24 Spotlight
(RRZR3.5%)

SiEE 2 HYSimons Institute(fg s

Gradient-Variation Online Adaptivity for
Accelerated Optimization with Hoélder Smoothness

Yuheng Zhao' 2, Yu-Hu Yan'2, Kfir Yehuda Levy®, Peng Zhao' 2

" National Key Laboratory for Novel Software Technology, Nanjing University, China
chool of Artificial Intelligence, Nanjing University. China
3 Electrical and Computer Engineering. Technion, Haifa, Tsracl

Abstract

Smoothness is known to be crucial for acceleration in offline optimization, and for
dependent regret that scales with gradient variations in online leaming.
Interestingly. these two problems are actually closely connected — accelerated op-
timization can be understood through the lens of gradient-variation online learning.
In this paper, we systematically investigate online leaming with Holder smooth

NeurIPS'25 Spotlight
(RAIZR3.5%)

No-Regret Learning in Time-Varying Zero-Sum Games

Simons Institute
BT

Jal=5- D3 YouTube

£ VouTube

Peng Zhao (Nanjing University)
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Last-Iterate Convq ergen
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SHAR Khan m,/ oy W

\Q/
Towards Instance- dependent sample complexity
Yale Ph,D . characterization for o

ffline reinforcement learni ing

Weiqgiang Zheng b

B ERTRISE
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Princeton University
Electrical and Computer Engineering Department

Harvard Postdoc Princeton Postdoc
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uristics?

for the Al Class (Hans Berliner) :

The CMU Faculty
< that make intelligent

« Heuristics are meth

extremel

A CMU Fellow Student (Feng-Hsiung Hsu):
+ Approaches that work well in practice

A CMU Fellow Theory Student (David Applegate )

* Intuitive and effective methods without
theoretical guarantees,

Peng Zhao (Nanjing University)
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Dr. Weigiang Zheng @ Yale

Efficient Online Learning and Equilibrium Computation

in Non-Concave Games
BRATATEELRIRE

Weigiang Zheng
Yate University

Bt .
Based ¢ joint work with g IE @

“On Tractable P-equilibrium in Non-Concave Games®, NeurlPS 2024

Tkt

ﬂi“'
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