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SLIC: Scientific Leadership Identification and Characterization

Non-negative Matrix/Tensor Factorization + Semantics + Determination of the Number of Topics

. N4 N\ [
Pre-processing Post-processing
» Document collection * Document Clustering
* Remove ambiguities « Topic Evolution
« Clean documents: NLP « Paper Ranking
* Build tensors b=t =P+ Author Ranking
[1] « Community Ranking
* Web Hunting
* Report Generation
\. 7 \ J N

Extraction of Latent Features from Big-Data
smart-tensors.LANL.gov



What SLIC can do?

Sub-Topics Extractions: Word clouds

*HPC Scale
, Document Clustering: Documents
/ corresponding to different topics
Temporal ~ Author Temporal activity (Topic Evolution):

' activity activity The discovery of iron-based

Superconductors in public
literature

Co-citation
Social Network Ranking: Subgraphs

—

Co-citation network Tensor Embedding
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SLIC-NER
Vocabulary
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Large Software Ecosystem:
SLIC ZOO

2. Cheetah 3. Penguin & iPenguin 4.Orca
Fast search Matching to S2 IDs Unique

by keywords Author IDs

1. Crocodile 5. Vulture

Downloading and NLP cleaning
Reformatting data

10. Bunny . G.Lfaver
Building matrices

Hops: Web
hur?ting Tensor ELF and tensors

9. Peacock 8. Wolf 7. Doxie
Reports & Graph Pick a sub-
Figures Ranking topic

~TB
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Where are we?

Analyzed 1M papers of Scopus data

Factorized and analyze the whole arXiv: ~ 2M papers

Can run T-ELF on Amazon Cloud

Can run exascale RESCAL and NMFk



HPC: NMFk & RESCALKk

First NMFk and RESCALK distributed code on CPU/GPUs _ N
Calculations Communications

* Novel distributed algorithm with out-of-
memory support for NMF for sparse and
dense matrices operating across CPU-GPU
hardware.

First NCCL communicator accelerated NMF
decomposition tool in distributed GPUSs.

Demonstrate scalability over a record-

breaking:

— 340 Terabytes (TB) dense Efficient scaling
— 11 Exabytes (EB) sparse synthetic datasets.

— WORLD RECORD: 25k GPUs

Knowledge graph embedding for Al reasoning




Interactive Distillation of Large Single-Topic Corpora

of Scientific Papers Distributed non-negative RESCAL with

Automatic Model Selection for Exascale Datal3!

Distributed Out-of-Memory NMF on

CPU/GPU Architectures!? Sub-topic and Semantic Sub-structure

Extraction via SPLIT: Joint Nonnegative
Matrix Factorization (NMF)
with Automatic Model Selectionl(®]

Distributed Out-of-
Memory SVD on
CPU/GPU Architectures(4

The 21st ACM Symposium
on Document Engineering

21% |EEE International Conference on Machine Learning and Applications 24-27 August 2021

Limerick, Ireland SeNMFk-SPLIT: Large Corpora
@IEEE o2 AMLA Topic Modeling by Semantic Non-
One-Shot Federated Group Collaborative Filtering!® negative Matrix Factorization with

Automatic Model Selection(]
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Objective

Highly specific datasets of scientific literature are important for both
research and education, as well as for training large language models.

Creating a such dataset with hand is time consuming and prone to
errors.

New tool based on machine learning (ML) for constructively generating
large-scale specific/targeted datasets of scientific literature.

Novel framework based on combination of information retrieval, word
embeddings and large language model, and accurate topic modelling.

Human-in-the-loop assisted ML: interactive, user-driven approach, we
empower users to steer the topic extraction process directly, ensuring the
results are tailored to their specific requirements

This slide has been designed using resources from Flaticon.com
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Method Summary

(1) Subject-matter-expert selects handful of papers

(2) Citation graph used

(5) Topic modeling to expand the dataset

based cleaning

(4) Distance over
the hyperspace

based cleaning (3) Select relevant

papers by hand
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GUI Demo

LA-UR-23-30239



Thank you!

Questions?

Contact: maksim@Ilanl.gov

maksimeren.com

Paper Accepted to the
2023 IEEE ICMLA
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