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Thereisalot ofinterestin non-autoregressive text generation. Buteach implementation hasits own bespoke boilerplate code for
data pipeline, training,and evaluation—making it difficult to perform systematic comparisons. XL.M aimsto provide ashared,
modularfoundation to help researchers focus onthe model, not the scaffolding.

Autoregressive LM

Onetoken appended left to right per step.

The quick..
The quick brown..
The quick brown fox..

The quick brown fox jumps

Design Principles
Maximallndependence

Each modellivesinits own self-contained
entirely outside XL.M, no refactoring requi

CompositionoverInheritance

Masked Diffusion LM Insertion LM
Positions unmasked in parallel over steps. New tokensinserted at chosen positions per
step.
The The fox
The __brown __ __ The brown fox
The quick brown __ jumps The brown fox jumps
The quick brown fox jumps The quick brown fox jumps

Copyover Branching

package—usable Explicit copies reduce complexity, keep each model self-
red. documenting,and enable LLM-assisted rapid prototyping.

Arbitrary Code Injection

TheHarness holds typed slots for Model, Loss, Predictor, and Hydra config slots accept any class at runtime—zero Python
Collatorand simply delegates—swap any one without touch- changesto replace an entirecomponent.

ingtheothers.

Architecture

DataModule

Dataset Manager (Val)

Dataset

Dataset Manager (Test)
Dataset Manager (Train)

Harness

] Collator
1 . Preprocessor DataModule
prepare_data()
get_dataloader()
setup() log()
prepare_datal() val_dataloader() compute_loss()
train_dataloader() test_dataloader()
dataloaders training
step
(_JModel specific () Fixed core component —» Configuration

Core components (Harness, DataModule) are model-agnostic. Model-specific slots (Model, Loss, Predictor, Collator) areinjected
via Hydra config—full component swapping without a single line of Python change.

Directory Structure

Workflows

Example directory structure forastandalone model. Themainjobtypes.
0 PP del root
1 Iﬁiinit__.py MOBETToo x1m job_type=<JOB> job_name=<NAME> experiment=<CONFIG>
ByPesS _IlmM. Py oo types
MOAEL A1 . DY -ttt ettt e network
L0SS A PY et e loss i i :
Predictor A1m.PY ..ottt inference Job_type options
datamodule I1mM.PY «cveuunnnie ettt collators . .
MEETICS_ LM DY «eneettnee ettt ettt et e e metrics prepare_data—download &cache datasets
CONTA@S/ ot hydra configs . o traini
%T-ifl/ 1 train—trainingloop
ilm.yam . . .
- model type/ eval — evaluation
ety » generate — inference
default ilm. 1
L atzmigulj ey e push_to_hub—uploadtoHF Hub
star_easy_ilm.yaml
%ﬁperiment/ , Add debug=overfit forquick single-batch debug.
star_easy_ilm.yaml
- setup.py
.— README . md

xlm-scaffoldilm
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At a Glance

Packages

pip install xlm-core
pip install xlm-models

Links& dhruveshp.com/x1lm-core/latest/

( github.com/dhruvdcoder/x1lm-core

Get Started

Install

pip install xlm-core xlm-models

Train/Eval/ Generate

x1m job_type=train \
job_name=<NAME> \
experiment=<CONFIG>

Scaffold anew model

xlm-scaffold my model

Push to HuggingFace Hub

x1lm job_type=push_to hub\
+hub.repo_id=<REP0>

Key Features

- Lightning-powered — DDP,AMP, logging out of the box

« Hydra configs — swap entire components from YAML, no
code changes needed

- Scaffolding — x1m-scaffold generatesafulltyped model
skeleton

« HF Hub — push trained weightsin one command

« Common modules — RotaryTransformer, DiT, noise sched-
ulersunderxlm.modules

- Useful callbacks — EMA, checkpointing with thinning, crash
recovery

Available Models

mlm Masked LM BERT-style unmasking
ilm Insertion LM Iterative tokeninfilling
arlm Autoregressive LM Left-to-right generation
md1m Masked DiffusionLM  Parallelunmasking

flexmdm Flexible Masked Diffu- Variable-length unmasking
sion LM

More models coming soon! Contributions welcome!

Preconfigured Datasets

1mib Billion-word benchmark
openwebtext OpenWebText

star Stargraphs

SAFE Molecules SAFEstringsforsmallmolecules

sudoku-extreme Large Sudokudatasetwithhard puzzles
and solvertrajectories

Contributions welcome!


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

