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Introduction

The trends of the cumulative numbers of arXiv papers that contain the keyphrases “language 
model” (since June 2018) and “large language model” (since October 2019), respectively

Source: Zhao, W. X., Zhou, K., Li, J., Tang, T., Wang, X., Hou, Y., ... & Wen, J. R. (2023). A survey of large language 
models. arXiv preprint arXiv:2303.18223.



How can LLMs help Us?



Extraction

Source: https://platform.openai.com/examples

https://platform.openai.com/examples
https://platform.openai.com/examples


Generation

Source: https://platform.openai.com/examples

https://platform.openai.com/examples
https://platform.openai.com/examples


Generation

Source: https://platform.openai.com/examples

https://platform.openai.com/examples
https://platform.openai.com/examples


Transform

Source: https://platform.openai.com/examples

https://platform.openai.com/examples
https://platform.openai.com/examples


Programming (Computer)

Source: https://platform.openai.com/examples

https://platform.openai.com/examples
https://platform.openai.com/examples




💼 Business
Fireflies
Automate your meeting notes. Fireflies.ai helps your team 
record, transcribe, search, and analyze voice conversations.

Namelix
Generate a short, brandable business name with AI.

Digital Genius
Use AI to automatically understand your customers’
needs and resolve their queries faster – improving your
customer experience while reducing your costs.

RAD AI
Deliver authentic content for your entire marketing 
ecosystem.

Carousels by Taplio
Carousel is a tool that generates LinkedIn and Instagram 
carousels, repurposed from your Twitter threads.

Boost AI
Improve customer satisfaction with conversational AI.

Wallet AI
Artificial intelligence for daily financial decisions.

Stork
ChatGPT for teams. Collaboration workspace for
hybrid and remote human teams working
asynchronously aided by AI.

https://fireflies.ai/
https://namelix.com/
https://digitalgenius.com/
https://www.radintel.ai/
https://taplio.com/carousel
https://www.boost.ai/
http://pocket.ai/
https://www.stork.ai/
https://fireflies.ai/
https://namelix.com/
https://digitalgenius.com/
https://www.radintel.ai/
https://taplio.com/carousel
https://www.boost.ai/
http://pocket.ai/
https://www.stork.ai/


✍Copywriting

Jasper
Jasper is an AI content generator that helps you break
through creative blocks to create amazing, original
content 10X faster.

Copy AI
Copy.ai is a full-power AI content generator that helps 
you write better copy.

Wordtune
Turn your thoughts into words with Wordtune – an AI
tool that helps you write in a more clear and more
compelling way.

Hypotenuse
Provide a few keywords, and Hypotenuse will instantly
turn them into full-length articles and marketing content,
using their world-class AI.

RightBlogger
Improve your blog writing with AI-powered tools.

Tome
Bring your story to life with generative AI

NovelAI
AI-assisted authorship & storytelling. Painlessly 
construct unique stories

Typeface
Personalized content creation for work

https://www.jasper.ai/
https://www.copy.ai/
https://www.wordtune.com/
https://www.hypotenuse.ai/
https://rightblogger.com/
https://beta.tome.app/
https://novelai.net/
https://www.typeface.ai/?
https://www.jasper.ai/
https://www.copy.ai/
https://www.wordtune.com/
https://www.hypotenuse.ai/
https://rightblogger.com/
https://beta.tome.app/
https://novelai.net/
https://www.typeface.ai/?


💻 Development

GitHub CoPilot
GitHub Copilot uses the OpenAI Codex to suggest code
and entire functions in real-time, right from your editor.

AirOps
Write SQL 10x faster with the help of AI

CodeGeeX
A large-scale multilingual code generation model with 
13 billion parameters.

Spellbox
Create the code you need from simple prompts, for quick, 
easy solutions.

Buildt
An AI tool to help developers quickly search and 
understand large codebases.

Continual
An operational AI platform for the modern data 
stack.

CodeSquire
Turn your thoughts into code. Get code suggestions 
and completions as you type.

https://github.com/features/copilot
https://www.airops.com/
https://huggingface.co/spaces/THUDM/CodeGeeX
https://spellbox.app/
https://www.buildt.ai/
https://continual.ai/
https://codesquire.ai/
https://github.com/features/copilot
https://www.airops.com/
https://huggingface.co/spaces/THUDM/CodeGeeX
https://spellbox.app/
https://www.buildt.ai/
https://continual.ai/
https://codesquire.ai/


🎓 Learning

ChatGPT
No introduction needed. The flagship product from
OpenAI that catalyzed the emergence of consumer AI in
November of 2022.

Poised
Poised is an AI-powered communication coach that helps
you speak with confidence and clarity.

Otter
Otter provides faculty and students with real time captions
and notes for in-person and virtual lectures, classes or
meetings.

Browse AI
Scrape, extract and monitor data from any website, in just
minutes.

Genei
Automatically summarize background reading and
produce blogs, articles, and reports faster with AI.

Semantic Scholar
An AI-powered research tool for scientific literature.

Wizdom
Wizdom’s AI continuously monitors billions of data
points about the global research ecosystem to provide
actionable insights for your decision making.

Wade
AI-powered personalized career guide and assistant.

https://chat.openai.com/chat
https://www.poised.com/
https://otter.ai/education
https://www.browse.ai/
https://www.genei.io/
https://www.semanticscholar.org/
https://www.wizdom.ai/
https://wadeandwendy.ai/wade/
https://chat.openai.com/chat
https://www.poised.com/
https://otter.ai/education
https://www.browse.ai/
https://www.genei.io/
https://www.semanticscholar.org/
https://www.wizdom.ai/
https://wadeandwendy.ai/wade/


⚖Legal
DoNotPay
The world's first robot lawyer. Fight corporations and sue anyone at the press of a button.

Ferret
Relationship intelligence that can help you avoid high-risk individuals and spot promising opportunities.

Legal Robot
Automated legal analysis, for everyone.

Casetext
Modern search technology powered by AI that finds cases.

Spellbook
Draft contracts 3X faster with AI.

📈Marketing

Praline
Boost your content creation by 10x, be on top of 
your insights and grow your business.

https://donotpay.com/
https://www.ferret.ai/
https://legalrobot.com/
https://casetext.com/
https://www.spellbook.legal/
https://www.praline.ai/
https://donotpay.com/
https://www.ferret.ai/
https://legalrobot.com/
https://casetext.com/
https://www.spellbook.legal/
https://www.praline.ai/


🎯 Productivity
Sembly
Sembly transcribes, takes meeting notes, and generates insights for your professional meetings.

Remove BG
Remove the background of any image in just seconds.

TimeHero
AI-powered productivity. Schedule, manage, and automate work from daily tasks, projects and calendar events —
all in one place.

Upscale
Upscale images quickly using AI

Channel
Ask any data question in plain engalish and get the answers you need.

https://www.sembly.ai/
https://www.remove.bg/
https://www.timehero.com/
https://www.upscale.media/
https://www.usechannel.com/
https://www.sembly.ai/
https://www.remove.bg/
https://www.timehero.com/
https://www.upscale.media/
https://www.usechannel.com/


📣 Social Media
Ocoya
Social media content 10x faster with AI.

FeedHive
Create content at scale using AI & automation.

Postwise
Craft engaging posts, schedule effortlessly and watch your followers grow.

TLDR bot
Easiest way to get caught up on Discord conversations.

Podsqueeze
Generate show notes, timestamps, newsletters and more for your podcast with one click.

https://www.ocoya.com/
https://www.feedhive.com/
https://postwise.ai/
https://www.tldrbot.co/
https://podsqueeze.com/
https://www.ocoya.com/
https://www.feedhive.com/
https://postwise.ai/
https://www.tldrbot.co/
https://podsqueeze.com/


More Tools
Image Processing
Cutout Pro: https://www.cutout.pro/

Image Enlarger: https://imglarger.com/

Removal: https://removal.ai/

Watermark Removal : https://www.watermarkremover.io/

Photosonic: https://photosonic.writesonic.com/

AI Avatar: https://avatarai.me/

Profile Picture AI: https://www.profilepicture.ai/

PicSo: https://picso.ai/

Hypotenuse: https://www.hypotenuse.ai/

Runway: https://runwayml.com/

HotPot: https://hotpot.ai/

MagicEraser: https://magicstudio.com/magiceraser

Passport Photo: https://passphoto.ai/

Profile Pic Maker: https://pfpmaker.com/

Summarise
Summari: https://www.summari.com/products/chrom
e

Glasp AI: https://glasp.co/ai-summary

Tl;dr unread email: https://app.tldrmail.co/

Firefiles: https://fireflies.ai/

Twitter
TweetHunter: https://tweethunter.io/

Postwise: http://postwise.ai/

Tweept3: https://tweept3.com/

TweetGPT: https://github.com/yaroslav-n/tweetGPT

Tribescaler: https://tribescaler.com/

AI Bio: https://aisocialbio.com/

https://www.cutout.pro/
https://imglarger.com/
https://removal.ai/
https://www.watermarkremover.io/
https://photosonic.writesonic.com/
https://avatarai.me/
https://www.profilepicture.ai/
https://picso.ai/
https://www.hypotenuse.ai/
https://runwayml.com/
https://hotpot.ai/
https://magicstudio.com/magiceraser
https://passphoto.ai/
https://pfpmaker.com/
https://www.summari.com/products/chrome
https://www.summari.com/products/chrome
https://glasp.co/ai-summary
https://app.tldrmail.co/
https://fireflies.ai/
https://tweethunter.io/
http://postwise.ai/
https://tweept3.com/
https://github.com/yaroslav-n/tweetGPT
https://tribescaler.com/
https://aisocialbio.com/
https://www.cutout.pro/
https://imglarger.com/
https://removal.ai/
https://www.watermarkremover.io/
https://photosonic.writesonic.com/
https://avatarai.me/
https://www.profilepicture.ai/
https://picso.ai/
https://www.hypotenuse.ai/
https://runwayml.com/
https://hotpot.ai/
https://magicstudio.com/magiceraser
https://passphoto.ai/
https://pfpmaker.com/
https://www.summari.com/products/chrome
https://www.summari.com/products/chrome
https://glasp.co/ai-summary
https://app.tldrmail.co/
https://fireflies.ai/
https://tweethunter.io/
http://postwise.ai/
https://tweept3.com/
https://github.com/yaroslav-n/tweetGPT
https://tribescaler.com/
https://aisocialbio.com/


More Tools…

Fun
Super Meme: http://supermeme.ai

Browse: https://www.browse.ai/

HairStyle: https://www.hairstyleai.com/

AI Detector: https://crossplag.com/detecting-if-a-
text-is-ai-generated/

Talk to 
Books: https://books.google.com/talktobooks/

AI Community: https://huggingface.co/

Presentation
1. Slides: https://www.slidesai.io/

2. Beautiful: https://www.beautiful.ai/

3. Designs: https://designs.ai/

4. Presentation: https://presentations.ai/

5. Pitch: https://pitch.com/

ChatBots
1. WotNot: https://wotnot.io/

2. Tidio: https://www.tidio.com/

Landbot: https://landbot.io/
Excel
1. Sheetplus: https://sheetplus.ai/

2. ExcelFormulaBot: https://excelformulabot.com/

http://supermeme.ai/
https://www.browse.ai/
https://www.hairstyleai.com/
https://crossplag.com/detecting-if-a-text-is-ai-generated/
https://crossplag.com/detecting-if-a-text-is-ai-generated/
https://books.google.com/talktobooks/
https://huggingface.co/
https://www.slidesai.io/
https://www.beautiful.ai/
https://designs.ai/
https://presentations.ai/
https://pitch.com/
https://wotnot.io/
https://www.tidio.com/
https://landbot.io/
https://sheetplus.ai/
https://excelformulabot.com/
http://supermeme.ai/
https://www.browse.ai/
https://www.hairstyleai.com/
https://crossplag.com/detecting-if-a-text-is-ai-generated/
https://crossplag.com/detecting-if-a-text-is-ai-generated/
https://books.google.com/talktobooks/
https://huggingface.co/
https://www.slidesai.io/
https://www.beautiful.ai/
https://designs.ai/
https://presentations.ai/
https://pitch.com/
https://wotnot.io/
https://www.tidio.com/
https://landbot.io/
https://sheetplus.ai/
https://excelformulabot.com/


More Tools…
• Design
• Notes
• Sales
• Avatars
• Customer Support
• Email Assistant
• Fashion
• Gaming
• Image Editing
• Image Generator
• Logo Generator

• Music
• Research
• Paraphraser
• Story Teller
• Video Editing
• 3D
• Video Generator
• Audio Editing
• No-Code
• Human Resources
• Developer Tools



Should We Trust Outcome Blindly?

Answer: No due its notable limitations



Notable Limitations
• Biased Outcome

• Information Hallucination

• Reasoning Inconsistency

• Numerical Calculations

• Working with Low-
Resourced Language

• Safety Concern

• Security Concern

• Threat Issue

• LLMs Explainability

• Spelling Errors

• Data Poisoning Attacks

• Performance optimization

• Regulatory compliance

• Higher Latency Time



Biased Outcome

ChatUiT: https://chat.uit.no/

GPT-3.5: https://chat.openai.com/

https://chat.uit.no/
https://chat.openai.com/
https://chat.uit.no/
https://chat.openai.com/


Biased Outcome



Biased Outcome



Biased Outcome

Ghosh, S., & Caliskan, A. (2023). ChatGPT Perpetuates Gender Bias in Machine Translation and Ignores Non-
Gendered Pronouns: Findings across Bengali and Five other Low-Resource Languages. arXiv preprint
arXiv:2305.10510.



Information Hallucination

Generated information
cannot be verified



Information Hallucination

Generated information
conflict with the
existing source



Information Hallucination

Generated information
conflict the knowledge



Information Hallucination

• Generate Information that are 
not True or present in reality

• ChatGPT face great challenges 
in migrating the hallucinations 
the generated texts

Partially alleviated by using approaches like 
alignment tuning and tool utilization.



Reasoning Error

Error modes of level II questions

Error modes of level I questions



Reasoning Error

The model performed better 
on questions requiring lower-
order thinking (84%, 51 of 61) 
than on those requiring higher-
order thinking (60%, 53 of 89) 
(P = .002).



Reasoning Error
LLMs may generate
• Correct answer following an invalid reasoning path
• Produce a wrong answer after a correct reasoning

process

The issue can be alleviated by
• Fine-tuning LLMs with process-level feedback
• Using an ensemble of diverse reasoning paths
• Refining the reasoning process with selfreflection
• Providing external feedback



Numerical Calculations



Numerical Calculations
LLMs face difficulties in numerical computation.

Especially for the symbols that are seldom
encountered during pre-training.

Mitigation Strategy
• Use of mathematical tools
• Tokenizing digits into individual tokens.



Working with Low-Resourced Language

Source: https://ai.meta.com/research/no-language-left-behind/

https://ai.meta.com/research/no-language-left-behind/
https://ai.meta.com/research/no-language-left-behind/


Working with Low-Resourced Language

Translations directly between 200 languages



Working with Low-Resourced Language

Problem Solved?



Working with Low-Resourced Language
Problem Solved?



Working with Low-Resourced Language

Source: https://www.labellerr.com/blog/challenges-in-development-of-llms/

Problems to face while
designing LLMs for LRL

https://www.labellerr.com/blog/challenges-in-development-of-llms/
https://www.labellerr.com/blog/challenges-in-development-of-llms/


Safety Concern

Cite: Wei, A., Haghtalab, N., & Steinhardt, J. (2023). Jailbroken: How does llm safety training fail?. 
arXiv preprint arXiv:2307.02483.



Security Concern: Injection Vulnerability

Source: Attacking LLM - Prompt Injection (https://www.youtube.com/watch?v=Sv5OLj2nVAQ )

https://www.youtube.com/watch?v=Sv5OLj2nVAQ
https://www.youtube.com/watch?v=Sv5OLj2nVAQ


Threat Issue

Source: Crothers, E., Japkowicz, N., & Viktor, H. L. (2023). Machine-generated text: A comprehensive survey
of threat models and detection methods. IEEE Access.

Threat 
models 
enabled 

by 
machine 
generated 

text





Why such debates?



Major Issues…

Source: Hadi, M. U., Qureshi, R., Shah, A., Irfan, M., Zafar, A., Shaikh, M. B., ... & Mirjalili, S. (2023). A
survey on large language models: Applications, challenges, limitations, and practical usage. TechRxiv.

• Environmental Issues and Sustainability

• Singularity

• Competition among for-profit organizations



Environmental Issues and Sustainability

Source: Hadi, M. U., Qureshi, R., Shah, A., Irfan, M., Zafar, A., Shaikh, M. B., ... & Mirjalili, S. (2023). A
survey on large language models: Applications, challenges, limitations, and practical usage. TechRxiv.

• Cooling Systems

• Energy Requirements

• Equivalent Carbon Emission

• Traing 
• Usage



Environmental Issues and Sustainability

Source: Hadi, M. U., Qureshi, R., Shah, A., Irfan, M., Zafar, A., Shaikh, M. B., ... & Mirjalili, S. (2023). A
survey on large language models: Applications, challenges, limitations, and practical usage. TechRxiv.

• The training process for GPT-3 alone used up 185K gallons of water
à Equivalent to what’s needed to fill a cooling tower of a nuclear
reactor

• Thousands or even millions of kWh energy requirement to train a
single largescale model like GPT-3

• The training of OpenAI’s GPT-3 alone resulted in the release of 502
metric tons of carbon

• GPT-3 produced carbon emissions equivalent to 500 times the
emission of that of a New York-San Francisco round trip flight.



Let’s Explore a bit



Environmental Issues and Sustainability

Source: https://analyticsindiamag.com/the-environmental-impact-of-llms/

https://analyticsindiamag.com/the-environmental-impact-of-llms/
https://analyticsindiamag.com/the-environmental-impact-of-llms/


Environmental Issues and Sustainability

Source: https://analyticsindiamag.com/the-environmental-impact-of-llms/

https://analyticsindiamag.com/the-environmental-impact-of-llms/
https://analyticsindiamag.com/the-environmental-impact-of-llms/


Environmental Issues and Sustainability

Source: https://www.cutter.com/article/environmental-impact-large-language-models
Interface Enegy and Carbon Emissions

https://www.cutter.com/article/environmental-impact-large-language-models
https://www.cutter.com/article/environmental-impact-large-language-models


Environmental Issues and Sustainability

Source: https://www.cutter.com/article/environmental-impact-large-language-models

Possible Remedies 
• Data centers to adopt more eco-friendly cooling system by employing 
• Recycled water 
• Implementing advanced cooling technologies

• Moving Data centers places where environment may acts as cooling 
system

• Use of renewable energy sources, such as solar or wind power

• Limiting the size and intricacy of LLMs is another potential solution

https://www.cutter.com/article/environmental-impact-large-language-models
https://www.cutter.com/article/environmental-impact-large-language-models


Singularity

Development of AI where it becomes more intelligent than humans



Open Questions

Are we going to reduce the number of words in the dictionary?



Open Questions

Do LLM tools generate pleasant Answer?



Open Questions

How we can modify our teaching along with LLMs?



Open Questions

Do LLM tools use watermarking?



Open Questions

Will LLM make Human Idiot?



Open Questions

What ethical considerations should made?



Open Questions

Training data contamination from AI-generated content?



Open Questions

Should we stop/pause AI research?



Open Questions

Effect on Job Market!!!



Conclusions




