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Introduction

LLMSs are advanced Al models designed to generate human-like text.

They have revolutionized many fields.
- E.g., content creation, customer service, and software development.

« Also integral for translation, summarization, and QA systems.

The LLMs differ in architecture, training procedures, and training data.

Three main categories of LLMs
* Foundational: General-purpose pre-trained LLMs.

*  Fine-tuned: Foundational LLMs further trained on task-specific or domain-specific
corpora.

Source- Revolutionizing Al: Potential of Large Language Models (LLMs) for Advanced Applications | by Tamanna

*  Mixture-of-Experts (MoE): a set of LLMs (experts) attend to different parts of
the input.

Medium
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https://medium.com/@tam.tamanna18/unleashing-the-power-of-large-language-models-llms-for-advanced-ai-applications-07ee242d7471
https://medium.com/@tam.tamanna18/unleashing-the-power-of-large-language-models-llms-for-advanced-ai-applications-07ee242d7471

Current State and Challenges

T Model Average n IFEval BBH MATH Lvl 5 GPQA MUSR MMLU-PRO
0 Quen/Quen2:72B-Instruct D 43.02 79.89 57.48 3551, 16.33 17.17 48.92
[c2] meta-1lama/Meta-Llama-3-70B-Instxuct 5 36.67 80.99 50.19 23.34 4.92 10.92 46.74
* As of May 2024, HuggingFace has 65 pre-trained LLMs for Englishwe e &
. 3] istralai/Mixtral-8x22B-Instruct-vO.1 D 34.35 71.84 44.11 18.73 16.44 13.49 38.7
|anguage teXt generatlon taSkS' = Hugging eHA/zephyL-0xp0-141b-A35b-v0.1 D 34.23 65.11 47.5 18.35 17.11 14.72 39.85
« Numerous fine-tuned LLMs are also uploaded to HuggingFace. N o S el R A e e
* Several LLM leaderboards also exist, e.g., Open LLM Leaderboard, MTEB
Leaderboard, LMSYS Chatbot Arena, etc.
Model Size Memoxy S Average Classification Ci:i:i:ing
«  They usually compare LLM types, architectures, model precision = verse (iIon (G e Takens (4 Mvemmee 1z (R
accuracies, etc. e e
1 SER-Embedding-2_R 7111 49 4 7€ 70.31 1
« Also, evaluation is done using various datasets and benchmarks: gte-Ouen2-78-instruct 1 504 131672 70.24 8.5
2 neural -embedding-vl 69.94 4
[ ) These |eaderboards do no‘t pr‘OVIde 'the requ”"ements for LLM Source- https://huggingface.co/spaces/mteb/leaderboard and https://huggingface.co/spaces/open-lim-leaderboard/open lim leaderboard
deployment.
« Challenges: selecting an LLM that meets specific requirements
* Especially important when it is intended for local deployment. - Aim: providing a comparative list of foundational anc domain-
specific LLMs, focusing on deployment requiremenis.
—
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Proposed Work

An extensive comparison list of LLMs.

«  Simplify LLM selection for deployment purposes.

Primary focus on foundational general-purpose LLMs.

«  Some domain-specific fine-tuned models were also included.

We provided both LLM names and families together with
the model features.

*  Thus, different LLMs can be easily distinguished.

The comparison table is published online.

Source- How To Chose Perfect LLM For The Problem Statement Before Finetuning (labellerr.com)

* URL: https://technology-project-aimv-projects-generative-ai-
54af1e2b8cbbab0a.pages.fraunhofer.de/

*  The table will be updated regularly.
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Model Selection and Model Features

« We listed 108 open-source LLMs, published in or after 2023.
«  Approximately 20 foundational LLMs.

E.g., Mistral, LLaMA-2, LLaMA-3, Gemma, RecurrentGemma, Falcon,
etc.

«  Several fine-tuned LLMs.

E.g., BioMistral, Meditron, Medicine-LLM, etc.
* Also some MoE LLMs.

E.g., Mixtral, Grok-1, and DBRX, etc.

« We included several information regarding the LLMs.

* LLM families and versions, number of parameters, RAM and GPU Memory
requirements.

» Also included license information and clarification regarding commercial
usage.
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Results: Release Year Distribution of Listed LLMs

 Considered release time 2023 onwards.
e Most LLMs from 2023.
« Almost 32 models from Dec 2023 or Aug 2023.

* Most recent LLMs from Apr 2024.
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Results: Distribution of LLM Size in Billion Parameters

 Size usually range from 1B to 314B parameters.

 Most LLMs have 7B parameters.
 Few LLMs have less than 1B parameters.

* Lower number of parameters allow LLMs to be
deployed on edge devices, e.g., NVIDIA Jetson.

* Larger LLMs require more hardware resources.
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Results: License Distribution of Open-Source LLMs in List

Page 9

Around 51% LLMs have permissive licenses.

Apache 2.0, MIT, Gemma, etc.

Around 32% LLMs have limited (“partial”)

commercial usage licenses.

LLaMA-2, LLaMA-3, Databricks Open Model License, etc.

Require permission if commercial usage exceeds 700M

monthly active users.

Some LLMs do not allow commercial usage.
CC-BY-NC 4.0, CC-BY-NC-ND 4.0, Med42, etc.

28.06.2024 © Fraunhofer IPA

License Type

Count

Percentage (%)

Apache 2.0 36 33.33
LLaMA-2 29 26.85
Gemma 12 11.11
MIT 7 6.48
CC-BY-NC 4.0 5 4.63
CC-BY-NC-ND 4.0 4 3.70
LLaMA-3 4 3.70
Non-commercial 3 2.78
Microsoft Research License 2 1.85
Databricks Open Model License 2 1.85
Falcon-180B TlI License 2 1.85
Med42 (derivative of LLaMA-2) 1 0.93
StabilityAl Non-Commercial 1 0.93
Research Community License 44
Total 108
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Results: Snapshot of the Table of Current Open-Source LLMs
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| | | | | | | Fine-tuning | Inference |
| Family | Name | Release Year | Size (B Parameters) | License type | Commercial Usage | Min. GB GPU | Min. GB RAM | Min. GB GPU | Min. GB Disk Space |
| coge | Codel3B | Dee23 | 13 | CC-BY-NC-ND 4.0 | No | 2% | T 54 | 9.3 \
[ |  Code-338 | Dec23 | 33 | CC-BY-NC-ND 4.0 | No | 66 | 2555 | 135 | 23.05 \
| | 7B | A3 | 7 | LLaMA-2 | Partial | 14 | 728 | 23 | 478 |
[ | 7B-Instruct |  Aug23 | 7 | LLaMA-2 | Partial | 14 | 7.28 | 28 | 4.78 \
[ |  7TB-Python | Aug23 | 7 | LLaMA-2 [ Partial [ 14 | 728 | 23 | 478 \
| CodeLLaMa 138 | A2z | 13 | LLaMA-2 | Partial | 2% | T 54 | 9.3 \
[ | 13B-Instuct | Aug23 | 13 | LLaMA-2 | Partial | 26 | 1173 | 54 | 9.23 \
| | 13B-Pyton | Aug?23 | 13 | LLaMA-2 | Partial | 2% | T 54 | 923 \
| | 34B | A2 | 34 | LLaMA-2 | Partial | 68 | 2084 | 42 | 2384 \
| | 34B-Instuct |  Aug23 | 34 | LLaMA-2 | Partial | 68 | 2684 | 142 | 2334 \
| | 34B-Python | Auwg23 | 34 | LLaMA-2 | Partial | 68 | 2684 | 42 | 2384 \
| | 7B | w2z | 7 | LLaMA-2 | Partial | 14 | 7.28 | 23 | 478 |
| | 7BChat | w23 | 7 | LLaMA-2 | Partial | 14 | 728 | 23 | 478 \
| Liamaz |  7BCoder | Dec23 | 7 | LLaMA-2 | Partial | 14 | 7.28 I 28 | 478 \
[ | 138 | 23| 13 | LLaMA-2 | Partial | 2 | unB 54 | 9.23 \
| | 13B-Chat | Ju23 | 13 | LLaMA-2 [ Partial | 2% | T 54 | 9.3 \
[ | 708 | w2z | 13 | LLaMA-2 | Partial | 140 | si2s | 293 | 4875 \
| | 70B-Chat | w23 | 70 | LLaMA-2 | Partial | 140 | stas | 293 | 4875 \
| Meds2 | 708 | Nov2i | 70 | Med42 | No | 140 | s12s | 293 | 4875 \
| Starting Lt | 7B-AlBha | Nov23 | 7 | CC-BY-NC 40 | No | 14 | 763 I 27 | 513 \
| | Alpha 8X7B MoE | Dec23 | a7 | CC-BY-NC 40 | No | o4 | 3473 | 17.3 | 3223 \
| | TB-v1.0 | Apr 23 | 7 | Non-commercial | No | 14 | 728 | 28 | 4.78 |
| WizadlM | 13Bvi2 | Ju23 | 13 | LLaMA-2 | Partial | 2% | nmi: | 54 | 9.23 \
| | 30B-v1.0 | Jun 23 | 30 | Non-commercial | No | 60 | 25.55 | 13.5 | 23.05 |
| | TOB-v1.0 | Aug 23 | 70 | Non-commercial | No | 140 | 51.25 | 293 | 48.75 |
| | 3B | Nov 23 | 3 | Stability Al Non-Commercial Research Community License | No | 6 | 449 | 1.2 | 1.99 |
[ 2 T g Apha | 02 | 7 | MIT | Yes | 14 | 763 | 27 | 513 \
| |  TBBeta | Oct23 | 7 | MIT | Yes | 14 | 763 I 27 | 513 |
| | 78 | Feb2a | 7 | Apache 2.0 | Yes | 14 | 7.63 | 27 | 513 \
| BioMistral |  7B-DARE | Feb24 | 7 | Apache 2.0 | Yes | 14 | 7.63 | 27 | 5.13 \
[ | 7B-TIES | Feb24 | 7 | Apache 2.0 | Yes | 14 | 7.63 | 27 | 513 \
| | 7BSLERP | Feb24 | 7 | Apache 20 | Yes [ 14 | 763 | 27 | 513 |
| TinyLLaMA | 1IB-Chatvl0 | Jan2024 | L1 | Apache 2.0 | Yes | 22 | 328 I 0s | 078 \
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Conclusion

Our aim is supporting researchers and companies.

* In selecting open-source LLMs suitable for their use cases and needs.

* Also suggesting hardware requirements for chosen LLMs.

conclusion
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Limitations

*  Our list may not always include the latest LLMs.

* It also may not include all available fine-tuned LLMs.

In future, we will include more domain-specific LLMs to list.

Furthermore, we will assess user feedbacks regarding deployments.

We WI | | a |SO h I g h | Ig h‘t ‘th e a dva ntag eS a n d d Isadva n‘ta geS Of ‘th e Source- Project Conclusion PowerPoint Presentation | Conclusion Slide Example

recommended deployments. Gt net
A

\

Page 11 28.06.2024 © Fraunhofer IPA % FraunhOfel’

IPA


https://www.kridha.net/product/project-conclusion-powerpoint-presentation/
https://www.kridha.net/product/project-conclusion-powerpoint-presentation/

Fraunhofer

IPA

g Fraunhofer-Institut fir Produktions-
' EEE technik und Automatisierung IPA

Contact rmd

Dr. Alper Yaman
Department of Cyber Cognitive Intelligence - ]
alper.yaman@ipa.fraunhofer.de

https://www.linkedin.com/in/alperyaman/

EEEEEEEREOR
ENEERERENEDR
EEEEEEEEEENERNEENEN

H EENE ENSEOEEEEN 2
EENEEEEEEE B EEENEED !
ERENEE EEN mNEmS

Fraunhofer IPA e PP TR
Mt - e
70569 Stuttgart B e =aamanannn,
www.ipa.fraunhofer.de S m EEE EEEE  mEEEE @ mnes
sEmEsEEmEE .:-:.l::-:.g;;r "
ML S


mailto:alper.yaman@ipa.fraunhofer.de

	Titel
	Slide 1
	Slide 2: Dr. Alper Yaman
	Slide 3: Introduction
	Slide 4: Current State and Challenges
	Slide 5: Proposed Work
	Slide 6: Model Selection and Model Features
	Slide 7: Results: Release Year Distribution of Listed LLMs
	Slide 8: Results: Distribution of LLM Size in Billion Parameters
	Slide 9: Results: License Distribution of Open-Source LLMs in List
	Slide 10: Results: Snapshot of the Table of Current Open-Source LLMs
	Slide 11: Conclusion
	Slide 12


