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Motivation
There isa lotof interest innon‑autoregressive textgeneration. Buteach implementationhas itsownbespokeboilerplatecode for
datapipeline, training,andevaluation—making itdifficult toperformsystematiccomparisons. xLMaims toprovideashared,
modular foundation tohelp researchers focusonthemodel,not thescaffolding.

AutoregressiveLM
One tokenappended left to right per step.

The quick …
The quick brown …
The quick brown fox …
The quick brown fox jumps

MaskedDiffusionLM
Positions unmasked inparallel over steps.

The __ __ __ __
The __ brown __ __
The quick brown __ jumps
The quick brown fox jumps

InsertionLM
New tokens inserted at chosenpositions per
step.

The fox
The brown fox
The brown fox jumps
The quick brown fox jumps

Design Principles
Maximal Independence
Eachmodel lives in itsownself‑containedpackage—usable
entirelyoutsidexLM, no refactoring required.

Compositionover Inheritance
TheHarnessholds typedslots forModel, Loss,Predictor, and
Collatorandsimplydelegates—swapanyonewithout touch‑
ing theothers.

CopyoverBranching
Explicit copies reducecomplexity, keepeachmodel self‑
documenting,andenableLLM‑assisted rapidprototyping.

ArbitraryCode Injection
Hydraconfig slotsacceptany classat runtime—zeroPython
changes to replaceanentirecomponent.

Architecture
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Corecomponents (Harness,DataModule)aremodel‑agnostic.Model‑specific slots (Model, Loss,Predictor,Collator)are injected
viaHydraconfig—full componentswappingwithoutasingle lineofPythonchange.

Directory Structure
Exampledirectorystructure forastandalonemodel.

ilm/ ..........................................................model root
__init__.py
types_ilm.py ....................................................types
model_ilm.py .................................................network
loss_ilm.py ...................................................... loss
predictor_ilm.py ........................................... inference
datamodule_ilm.py ...........................................collators
metrics_ilm.py ...............................................metrics
configs/ .................................................hydra configs

model/
ilm.yaml

model_type/
ilm.yaml

collator/
default_ilm.yaml

datamodule/
star_easy_ilm.yaml

experiment/
star_easy_ilm.yaml

setup.py
README.md

xlm-scaffold ilm

Workflows
Themain job types.

xlm job_type=<JOB> job_name=<NAME> experiment=<CONFIG>

job_typeoptions:

• prepare_data—download&cachedatasets

• train—training loop

• eval—evaluation

• generate—inference

• push_to_hub—upload toHFHub

Adddebug=overfit for quick single‑batchdebug.

References

[1] WilliamFalconandThePyTorch Lightning team. PyTorch Lightning,March 2019.

[2] Seul Lee, KarstenKreis, SrimukhPrasadVeccham,MengLiu, DannyReidenbach, YuxingPeng, SaeeGopal Paliwal,Weili Nie, andArashVahdat. Gen‑
Mol: ADrugDiscoveryGeneralistwithDiscreteDiffusion. In Forty‑Second International Conference onMachine Learning, June 2025.

[3] DhruveshPatel, AishwaryaSahoo, AvinashAmballa, TahiraNaseem, TimGJRudner, andAndrewMcCallum. Insertion languagemodels: Sequence
generationwith arbitrary‑position insertions. arXiv preprint arXiv:2505.05755, 2025.

[4] SubhamSekhar Sahoo,MarianneArriola, AaronGokaslan, EdgarMarianoMarroquin, AlexanderM. Rush, Yair Schiff, Justin T. Chiu, andVolodymyr
Kuleshov. Simple andEffectiveMaskedDiffusion LanguageModels. InTheThirty‑eighth Annual Conference onNeural InformationProcessing Systems,
November 2024.

[5] Omry Yadan. Hydra ‑ a framework for elegantly configuring complex applications. Github, 2019.

At a Glance
Packages

pip install xlm-core
pip install xlm-models

Links dhruveshp.com/xlm-core/latest/

github.com/dhruvdcoder/xlm-core

Get Started
Install

pip install xlm-core xlm-models

Train /Eval /Generate

xlm job_type=train \
job_name=<NAME> \
experiment=<CONFIG>

Scaffoldanewmodel

xlm-scaffold my_model

PushtoHuggingFaceHub

xlm job_type=push_to_hub \
+hub.repo_id=<REPO>

Key Features
• Lightning‑powered—DDP,AMP, loggingoutof thebox
•Hydraconfigs—swapentirecomponents fromYAML,no
codechangesneeded

• Scaffolding—xlm-scaffoldgeneratesa full typedmodel
skeleton

•HFHub—pushtrainedweights inonecommand
• Commonmodules—RotaryTransformer,DiT,noisesched‑
ulersunderxlm.modules

•Usefulcallbacks—EMA,checkpointingwith thinning, crash
recovery

Available Models
mlm MaskedLM BERT‑styleunmasking

ilm InsertionLM Iterative token infilling

arlm AutoregressiveLM Left‑to‑rightgeneration

mdlm MaskedDiffusionLM Parallelunmasking

flexmdm FlexibleMaskedDiffu‑
sionLM

Variable‑lengthunmasking

Moremodels coming soon! Contributionswelcome!

Preconfigured Datasets
lm1b Billion‑wordbenchmark

openwebtext OpenWebText

star Stargraphs

SAFE Molecules SAFEstrings for smallmolecules

sudoku-extreme LargeSudokudatasetwithhardpuzzles
andsolver trajectories

Contributionswelcome!

dhruveshp.com/xlm-core/latest/
github.com/dhruvdcoder/xlm-core

