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Everything As Numbers



Everything As Numbers

• Computers do math on (binary) numbers


• ASCII/Unicode: Letters = Numbers


• JPEG/PNG: Images = Numbers


• MP3: Sound = Numbers


• Embedding: Word = n-dimension Vector


• LLM: Meaning = Numbers (vectors to be exact)

Honey Bee

Flying yellow and black insect with buzzing wings,

Has a stinger, makes honeycombs and dances

I only understand 1 and 0











Encoding Words as Vectors

aka Embeddings



128-dimensional vector space projected to 2 dimensions with 20 results 
closest to the “accent table” 

https://blog.griddynamics.com/semantic-vector-search-the-new-frontier-in-product-discovery/



Stanford’s glove-6b-300d-txt (2014)
300 dimension vector for “the”
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-0.015529 -0.19499 0.19638 0.053194 0.2517 -0.34845 -0.10638 -0.34692 -0.19024 -0.2004 0.12154 -0.29208 0.023353 -0.11618 -0.35768 
0.062304 0.35884 0.02906 0.0073005 0.0049482 -0.15048 -0.12313 0.19337 0.12173 0.44503 0.25147 0.10781 -0.17716 0.038691 0.08153 
0.14667 0.063666 0.061332 -0.075569 -0.37724 0.01585 -0.30342 0.28374 -0.042013 -0.040715 -0.15269 0.07498 0.15577 0.10433 
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-0.16062 0.14294 -2.2628 -0.027347 0.81311 0.77417 -0.25639 -0.11576 -0.11982 -0.21363 0.028429 0.27261 0.031026 0.096782 
0.0067769 0.14082 -0.013064 -0.29686 -0.079913 0.195 0.031549 0.28506 -0.087461 0.0090611 -0.20989 0.053913

https://www.kaggle.com/datasets/thanakomsn/glove6b300dtxt



Words as Context Vectors



https://lena-voita.github.io/nlp_course/word_embeddings.html
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https://lena-voita.github.io/nlp_course/word_embeddings.html



Phrases as Vectors



arXiv:1409.3215 [cs.CL] - https://doi.org/10.48550/arXiv.1409.3215

Sequence to Sequence Learning w/ NNs (2014)
Maps phrases to vectors

https://doi.org/10.48550/arXiv.1409.3215


What Can We Do With This Meaning Map?

• Translation


• Product Suggestions


• Did You Mean?


• Word Prediction



Now Multiply



A Lot



And Add a Few Bells and Whistles





—Student talking on the phone on the bus

“No, you can’t list ChatGPT as a source on 
your paper!”




Just Text Prediction, not the Facts, Ma’am



Understanding the Future



—Jacob Browning & Yann Lecun

“If there is one constant in the field of 
artificial intelligence it is exaggeration”





https://www.allendowney.com/blog/2023/04/02/llm-assisted-programming/



https://skventures.substack.com/p/societys-technical-debt-and-softwares



However…





We have been losing 
jobs to technology 

since the 1700s and yet 
we are at 93% 

worldwide employment!
Jacquard Loom, patented in 1804



Luddites

• Luddites were lower class 
English textile workers in squalid 
living conditions who turned 
against the technology they 
thought was causing their misery


• Britain dispatched 12,000 troops 
to suppress Luddite activity 
(more than were fighting 
Napoleon around 1807-1814)


• Neo-Luddites is now a thing





—A lot of people

“AI will not replace you. A person using AI will.”



Computers of the Future

• Generative AI is just text/image prediction, it generates text



What Can Generated Text Do?

>



What Can Generated Text Do?

> Do you need a hint?



What Can Generated Text Do?

> Do you need a hint?

zsh: no matches found: hint?



Agent Mode (Fireship video)

www.youtube.com/watch?v=_rGXIXyNqpk



From Text Generation to Scaffolded LLM
Computers of the Future?

www.beren.io/2023-04-11-Scaffolded-LLMs-natural-language-computers



Specific Purpose Hardware



General Purpose Hardware



Specific Purpose Software



General Purpose Software

?
Natural language software limited by agents



AI Can Write Assembly…



From This



To This

• AIU, NPU, TPU, Athena


• Cerebras Wafer Scale Engine


• Analog transistors





The AI Tribes

• Chernobylists 
“AI is dangerous”


• Language Police 
“AI is toxic”


• X-riskers/Doomers 
“We’re all gonna die!!!!”


• Boomers 
“AI wut?”


• Deniers 
“AI is a fake conspirazy!”

}
https://www.jonstokes.com/p/ai-safety-a-technical-and-ethnographic

"Butlerian Jihad" is a 
science fiction novel that 
tells the story of a rebellion 
against artificial 
intelligence and the rise of 
human supremacy in a 
future interstellar 
civilization.


–ChatGPT

Faster!


WOAH!



https://www.youtube.com/watch?v=gA1sNLL6yg4





What has to happen to slow or stop AI?

• Control GPUs, cloud computing, and LLM files BECOME guns, digital contraband, childporn, 
firearm stl files, etc.


• “Imagine that with a single software download, any laptop or smartphone on the planet could 
be turned into a loaded 9mm pistol”—Jon Stokes 
(https://www.jonstokes.com/p/heres-what-it-would-take-to-slow)


• “If we’re going to stop… you have to stop it globally… we need to have surveillance 
technology installed on every single laptop to make sure that people aren't typing in 
keystrokes to code up the AGI that's going to destroy the world”—Peter Thiel (https://
youtu.be/OWXFdEyOKc4?t=2402)


• “Preventing AI extinction scenarios is considered a priority above preventing a full nuclear 
exchange”—Eliezer Yudkowsky 
(https://time.com/6266923/ai-eliezer-yudkowsky-open-letter-not-enough/)

https://www.jonstokes.com/p/heres-what-it-would-take-to-slow
https://youtu.be/OWXFdEyOKc4?t=2402
https://youtu.be/OWXFdEyOKc4?t=2402
https://youtu.be/OWXFdEyOKc4?t=2402
https://youtu.be/OWXFdEyOKc4?t=2402
https://time.com/6266923/ai-eliezer-yudkowsky-open-letter-not-enough/




—Steve Jobs

“Innovation is the ability 
to see change as an 
opportunity, not a threat”



AI Apps



Big Names

• ChatGPT - https://chat.openai.com (available now)


• Bing Chat (Windows 11, Edge, or waitlist & ads)


• Brave Search Summerizer (available now and it gives sources)


• Coming


• Microsoft Office 365 Copilot (no release date yet)


• Google Bard? - https://bard.google.com/ (waitlist)



• grammarly.com


• midjourney.com (art)


• Stable Diffusion (art)


• neural.love (image editing)


• D-ID (animated faces from photos)


• ElevenLabs (voice cloning)


• www.synthesia.io (talking head)


• Numerous.ai (spreadsheets)


• Gamma AI & Slides AI (slides)


• lumen5.com (video creation)


• Cleanvoice.ai (removes "um")


• Nova AI (caption videos)


• Wix ADI (create webpages)


• koe.ai (voice changer)


• Krisp AI (remove bg noise)


• www.lalal.ai (audio separation)

Lots of AI Apps
1000+ new AI apps released in March 2023



• rask.ai (translate videos)


• podcastle.ai (podcasts)


• Deep Nostalgia (animate photos)


• Browse.ai (surf the web)


• soundraw.io (make songs)


• Looka (brand generator)


• ChoppedAI.com (recipes)


• videohighlight.com


• Warp AI


• Legal Robot


• Perplexity for iPhone


• Kickresume AI


• Uizard


• Natural Reader


• AI Text Classifier


• PrankGPT

Lots of AI Apps
1000+ new AI apps released in March 2023







AI Apps for IT



• GitHub Copilot (VSCode only)


• AWS CodeWhisperer


• bito.ai


• ChatGPT (web only)


• CodeGen (open source) 


• K.Explorer


• Dodiga


• Replit


• SinCode AI


• Kite


• Tabnine


• SudoLang (pseudo code)


• Build AI (English = code)


• More…

Code Assistants



ChatGPT Demo



GitHub Copilot Demo

• Write a comment


# q:

# Write a function that

def squareRoo

• Tab


• Arrow keys


• Cntl-enter



AWS Code Whisperer Demo

• Keyboard shortcuts


• Option-c


• Tab


• Arrow Keys


• Click on AWS in the sidebar



Public Service Announcement

• https://platform.openai.com/account/usage



iTerm

• Get the Beta “Test Release” https://iterm2.com/downloads.html


• Preferences -> General -> Magic


• “OpenAI API Key” & “AI Prompt”


• Preferences -> Advanced -> Experimental Features


• “Maximum tokens for OpenAI” & “OpenAI Model name”

https://iterm2.com/downloads.html


Installing cli tools

• Each one has it’s own instructions or you can use tea


• Install tea: `sh <(curl https://tea.xyz)` and enable “magic”


• `export OPENAI_API_KEY=sk-secret123ABCsecret123ABC`


• Then just run the command

https://tea.xyz


OpenAI API on the CLI

aiac get "Ansible playbook that downloads and installs homebrew"

chatblade "sed command to print the output of the first column of ps"

openai api chat_completions.create -m gpt-3.5-turbo -g user "Hello world"

• The following isn’t in tea


python engshell.py



Python OpenAI Library

import openai

openai.api_key = "sk-..."

completion = openai.Completion.create(model="ada", prompt="Hello world")

print(completion.choices[0].text)



LangChain

• Generic LLM interface


• Prompts


• Chains


• Memory


• Indexes


• Agents & Tools 
 
https://www.youtube.com/watch?v=RoR4XJw8wIc



LangChain
Generic Model Interface

from langchain.llms import OpenAI
from langchain import HuggingFaceHub
from langchain.llms import Cohere

llm = OpenAI(model_name="text-ada-001")

llm = HuggingFaceHub(repo_id="google/flan-t5-xl")

llm = Cohere()

llm("Tell me a joke")



LangChain
Prompt Templates

from langchain import PromptTemplate

template = """Question: {question}
Let's think step by step.
Answer: """

prompt = PromptTemplate(template=template, input_variables=["question"])

user_input = input("What's your question? ")
prompt.format(question=user_input)



LangChain
Chains

from langchain.prompts import PromptTemplate
from langchain.llms import OpenAI
from langchain.chains import LLMChain
llm = OpenAI(temperature=0.9)
template = "What is a good name for a company that makes {product}?"

prompt = PromptTemplate(input_variables=["product"], template=template)

chain = LLMChain(llm=llm, prompt=prompt)

chain.run("colorful socks")



LangChain
Memory

from langchain.memory import ChatMessageHistory

history = ChatMessageHistory()

history.add_user_message("hi!")

history.add_ai_message( "whats up?")



LangChain
Indexes

from langchain.document_loaders import NotionDirectoryLoader
from langchain.document_loaders import PyPDFLoader
from langchain.document_loaders import UnstructuredEmailLoader

loader = NotionDirectoryLoader("Notton_DB")

loader = PyPDFLoader("d2l-en.pdf")

loader = UnstructuredEmailLoader("example-email.eml")

data = loader.load()



LangChain
Agents & Tools

from langchain.agents import load_tools
from langchain.agents import initialize_agent
from langchain.llms import OpenAI
llm = OpenAI(temperature=0)

tools = load_tools(["google-search", "wikipedia", "llm-math"], llm=llm)

agent = initialize_agent(tools, llm, agent="zero-shot-react-description")

result = agent.run("Who Is Leo DiCaprio's girlfriend? What is her current 
age raised to the 0.43 power?")



About Apple Silicon

• Shared CPU and GPU memory


• PyTorch supports Apple Silicon Metal Performance Shader


• Apple support (https://github.com/apple/ml-stable-diffusion)

https://github.com/apple/ml-stable-diffusion


How to run Stable Diffusion on your Mac

• https://github.com/isekaidev/stable.art (Photoshop plugin)


git clone https://github.com/AUTOMATIC1111/stable-diffusion-webui

tea --cd stable-diffusion-webui +python.org~3.10 +pip.pypa.io \  
+gnu.org/wget +protobuf.dev +rust-lang.org ./webui.sh

• Wait for all the model to download



How to run LLaMA on your Mac

• With tea installed, just type:


llama.cpp -p "Hello World"

• Wait for all the model to download (can take a looong time)


• It’s this: https://github.com/ggerganov/llama.cpp/discussions



Stelfie Time Traveller

https://www.stelfiett.com/stelfies-gallery



Questions?


