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Statistics
• Experiment and survey design
• Meta-analysis
• Survival analysis
• Statistical modelling

Research Computing
• High performance computing, virtual 

desktop computing, modelling and 
visualisation

• Data community building

Data Science & Software
• Machine Learning & AI 
• Timeseries, clinical data, geospatial 

information
• Software development for data-driven 

research

Bioinformatics
• A variety of omics partnered with national 

facilities and research infrastructure
• Reproducible and scalable workflows 

Sydney Informatics Hub is a Core Research Facility at the University of Sydney, 
enabling excellence in computational and data-driven research through advanced 

digital infrastructure, expert data consultancy and analytics training.

Sydney Informatics Hub

sydney.edu.au/informatics-hub 

http://sydney.edu.au/informatics-hub
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Outline

1. AI is transforming our world

2. What Why and How-to Gen-AI

3. An AI powered future for research

4. Three tricks that will get us started

5. More advanced uses, expanding the boundaries of what AI can do
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Why use Generative AI?

Across workers in all industries, 

April: 40% regularly use Gen-AI, while 80% have tried it
Source: h*ps://www.mckinsey.com/capabili8es/quantumblack/our-insights/the-state-of-ai-in-2023-genera8ve-ais-breakout-year

Gen-AI could increase global GDP by 7%, 

and expose 300M full-?me jobs to automa?on
Source: h*ps://www.goldmansachs.com/intelligence/pages/genera8ve-ai-could-raise-global-gdp-by-7-percent.html

July: 67% regularly use Gen-AI
Source: h*ps://www.getapp.com.au/blog/4073/genera8ve-ai-tools-regula8ons

https://www.mckinsey.com/capabilities/quantumblack/our-insights/the-state-of-ai-in-2023-generative-ais-breakout-year
https://www.goldmansachs.com/intelligence/pages/generative-ai-could-raise-global-gdp-by-7-percent.html
https://www.getapp.com.au/blog/4073/generative-ai-tools-regulations
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Benefit of AI assistance

😎 Job saIsfacIon increases 12%, feelings of self-efficacy increases 5%

⚖ Weaker performers improve more – it’s an equalizer.

https://www.science.org/doi/10.1126/science.adh2586
https://www.bcg.com/publications/2023/how-people-create-and-destroy-value-with-gen-ai
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Benefit of AI assistance - Speed and Quality

📞 14% more enquiries resolved in customer service call centers. 

New staff up to speed faster.

👩💻 SoSware developers were 50% faster to 100% faster on small coding tasks.

📝 Professional wriIng was 40% quicker, and 18% beWer,  

with people spending more Ime ediIng and less Ime draSing. 

https://www.nber.org/papers/w31161
https://www.nber.org/papers/w31161
https://arxiv.org/abs/2302.06590
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/unleashing-developer-productivity-with-generative-ai
https://arxiv.org/abs/2302.06590
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/unleashing-developer-productivity-with-generative-ai
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/unleashing-developer-productivity-with-generative-ai
https://www.science.org/doi/10.1126/science.adh2586
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Benefit of AI assistance - Speed and Quality
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AI will be just another tool

One hundred years ago, very few people 
needed to know how to type.

Now, can you imagine someone getting a 
job without being able use a keyboard?

1926 photo of man dictating to typing woman, both in swimwear in swimming pool 
Bundesarchiv, Bild 102-08112 / Georg Pahl / CC-BY-SA 3.0

https://commons.wikimedia.org/wiki/File:Bundesarchiv_Bild_102-08112,_B%C3%BCro_im_Wasser.jpg
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What is generative AI?

Generative AI

“A friendly koala cyborg”

has an internal representation 
of meaning or content

[ 0, 1, .5, .2 ]

Images, Video

Generates…

Text

3D structures 
or molecules

Audio
“Hello” “你好”
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3d digital art photo of the University of Sydney quadrangle. 
smoke, artistic, jacaranda and sandstone theme

Image Generators
Stable DiffusionMidjourney

Adobe Firefly
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What are Large 
Language Models?
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Probability of next word

Large Language Models pick the most likely next word

Prompt Likely next word

Ecco Collab notebookhttps://jalammar.github.io/explaining-transformers/

They pay attention to the 
most informative clues in the 

text before them

Then we teach them to follow instructions, 
so they are more useful to us

https://colab.research.google.com/github/jalammar/ecco/blob/main/notebooks/Ecco_Primary_Attributions.ipynb
https://jalammar.github.io/explaining-transformers/
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Large Language Models are text completion engines

But imagine the power of correctly predicting the next word…

The crime is murder. The murderer is … 
…it is you, Monsieur… ?

From the symptoms you have described 
to me, the most likely diagnosis is… ?

The lottery numbers for next week are… ?

🚑🩺
💵
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📰 Ask for explana@on: Get an explana?on of the logic or process used

How-to

⚠ Assign a persona: Instruc?ng AI to simulate a specific type of personality or 
character or constrain its ac?ons.

🎓 Teach by examples: Give example of correct answer before asking AI a ques?on 

😇 Ask for edits to AI outputs: Help AI work to provide the answer you need.

💵 Modularizing tasks: Break down tasks into small units for AI to execute 



The University of Sydney

📰 Reputa@onal Risks 
Publicity & liability from inaccurate or inappropriate AI use and response

Important considerations
⚠ Sensi@ve Data

IP & data security, privacy, governance, sovereignty.

🎓 Academic Integrity 
Accuracy, correct a;ribu<on and accountability, reproducible research

😇 Ethics
Fairness, bias, licencing of data sources, impact, responsible use

💵 Cost + Prac@cality
Financial feasibility, scalability, reliability

💻 Local 🇦🇺 Australian 🇺🇸 Overseas
☁ ☁

👩🔬👶👨🎨 + 🤖 = ⚖ ?

🔬📚👩🏫

🏠💳🩻🏥 🗞🌏🔫📡🧬



The University of Sydney

Data Privacy: Use of cloud services in other jurisdictions 

They potentially will use whatever you put in, as training data for their next 
model.

Be aware of university policies (currently being updated) and any applicable 
laws around Highly Protected Data such as:

• Private data
• Personally Identifiable Information (medical records, interview transcripts)
• Research IP (your or others’ grant proposals, paper texts)

Be aware of what you are legally allowed to share and what you are not.
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Data Privacy: potential solution

Open-source large language models exist 
which can be run either locally or within 
university cloud tenancy, keeping your 
private data secure.

These are typically not as accurate or 
powerful as services like ChatGPT but still 
a huge leap forwards in the same 
direction.

Best models now are variants of Llama2
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Ethics: ChatGPT filter developed using dubious labor practices

- OpenAI needed to build a smart filter to screen out offensive 
content.

- OpenAI engaged a contractor called Sama to develop this filter.

- Sama paid Kenyan workers $1.32 - $2 USD per hour to read 
and label content including details of murder, sexual abuse, 
suicide, and incest.

MODERN SLAVERY POLICY 2020, 8(5)

https://afrotech.com/kenyan-workers-openai-chatgpt

https://afrotech.com/kenyan-workers-openai-chatgpt
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Attribution and use

Be aware of the policies of:

• Your Institution
• Your Funding Bodies
• Your Publishers

in regards to 

• Attribution of AI generated content, 
• How to acknowledge the use of these tools appropriately, and
• Whether you’re allowed to use them in the first place? 
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Attribution and use: Nature

✅
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https://www.arc.gov.au/news-publications/media/media-releases/confidentiality-obligations-assessors
https://www.theguardian.com/technology/2023/jul/08/australian-research-
council-scrutiny-allegations-chatgpt-artifical-intelligence

Attribution and use: ARC grant review

https://www.arc.gov.au/news-publications/media/media-releases/confidentiality-obligations-assessors
https://www.theguardian.com/technology/2023/jul/08/australian-research-council-scrutiny-allegations-chatgpt-artifical-intelligence
https://www.theguardian.com/technology/2023/jul/08/australian-research-council-scrutiny-allegations-chatgpt-artifical-intelligence
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The Vision – AI enabling research

Improving efficiency & 
productivity

AI tools can aide every 
single component of the 
scientific process, 
multiplying the ability of 
researchers to solve the 
world’s problems.

Reducing Friction

Instead of being bogged 
down with busy work and 
grunt tasks that interrupt 
the flow of work, 
researchers will be able to 
focus on more engaging 
tasks.

Democratizing Access

AI tools can be an 
equalizer, enabling 
everyone to use natural 
language to drive complex 
tools.
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The Vision – AI enabling research
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Three Gen-AI tips for Research

1. Anchoring to verified knowledge

2. Conversational data analysis

3. Maps of meaning
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Retrieval Augmented 
Generation

Anchoring AI to verified knowledge
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The problem: by default, chat bots do not think or use tools

Based upon the model’s system prompt, it will attempt to provide 
an answer that is statistically likely to look like the right answer.
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According to plausible-
sounding but imaginary 

paper ?? you can …

Problem: Language Models make stuff up

User Question:

How can I 
use technique X to 

understand Y?

Bot Answer:
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According to plausible-
sounding but imaginary 

paper ?? you can …

Problem: Language Models make stuff up

User Question:

How can I 
use technique X to 

understand Y?

Bot Answer:
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Solution: Retrieval Augmented Generation

Thinking:
For each document, 

does this information help 
answer the question?

Knowledge Retrieval
Searches database 

(semantic embedding) 
finds 3 most relevant docs

User Question:

How can I 
use technique X to 

understand Y?

According to paper Z 
you can …

Bot Answer:
Can now cite real sources!
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Knowledge

Question

Answer

Thinking

Solution: Retrieval Augmented Generation
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Thinking
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How RAG will empower research

Complex policy documents, 
spread across university and 
external organizations could be 
indexed and an AI assistant can 
help find answers to user queries 
based on the most appropriate 
policy documents.

Policy Navigator

Academic articles could be 
indexed and interacted with using 
an AI assistant to more rapidly 
conduct literature reviews and 
meta-analyses, potentially 
reducing mis-citation errors and 
freeing up time for hypothesis 
development.

Literature Assistant

Find grant opportunities relevant 
to you. Help you write the grant 
application by using your 
research output, the grant’s 
terms, conditions, structure.

Grant Helper
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Tools to build a Rag-based model

Cloud Provider Toolkits

- Microsoft Azure

- Amazon Web Services

- Google Cloud Platform

Building on Existing Tools

- Jupyter-AI

- “GPTs” in ChatGPT Pro

- DocsGPT

Standalone Tools

- Cogniti.ai

- Flowise

- LangChain
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Conversational Data 
Analysis

- Reducing barriers for 
data processing & 
statistical analysis
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Researcher Problem: turning raw data into scientific insights 
takes a lot of work

- Real-world data is messy, and ”cleaning” it can take a lot of time and 
effort.

- Programming languages like Python and R provide powerful and 
efficient ways to clean and analyze data, but many researchers are not 
coders and do not want to be.

- Thankfully, GenAI tools can make it a lot easier for anyone to use 
Python & R.
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Write Code & Analyze Data
ChatGPT’s Code Interpreter & Advanced Data Analysis 

1. Upload data & ask a question

2. Get code and result!
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Write Code & Analyze Data
Jupyter-AI or Open Interpreter running in Google Colab or a Jupyter Notebook

1. Upload data & ask a question

2. Get code and result!
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Write code

http://rtutor.ai/

1. Upload data

2. Ask
question

3. Get code 
and result!

(4. Rerun if it 
didn’t work!)

http://rtutor.ai/
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Data curation
https://gptforwork.com/ ChatGPT in google sheets!

https://gptforwork.com/


The University of Sydney

Maps of meaning

Using semantic embedding  and 
dimensionality reduction to reduce the 
scope of your problem
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Topic Modelling, Map Your Corpus 

r/Python

python github
code project 

use

market stock 
would stocks 

like

r/investing
self torch 

pytorch nn
model

r/pytorch

text nlp model 
language would

r/LanguageTechnology

Source: https://www.pinecone.io/learn/bertopic/
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Topic Modelling, Map Your Images

MNIST handwritten digits

https://shubh-tripathi.medium.com/decrypted-dimensionality-reduction-4064bfecb87f
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Advanced Uses
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Multimodal Models

Ecology/Conservation Medical
Imaging

Geospatial

“Trees”

Language + Vision 
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Agents, Chained LLM Architectures

Agents
to reduce 
time to science

OpenAI Assistants/ GPTs 
https://platform.openai.com/docs/assistants/how-it-works

Flowise https://flowiseai.com/
(Langflow https://www.langflow.org/)
(Rivet https://github.com/Ironclad/rivet)

Azure AI Studio https://ai.azure.com

Langchain https://www.langchain.com

https://platform.openai.com/docs/assistants/how-it-works
https://flowiseai.com/
https://www.langflow.org/
https://github.com/Ironclad/rivet
https://ai.azure.com/
https://www.langchain.com/
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Teams of Agents: MetaGPT

https://github.com/geekan/MetaGPT
https://huggingface.co/spaces/deepwisdom/MetaGPT

Alice

Bob

Charlie

Design a new python app 
and code it up 

for $2 in 10 min!

https://github.com/geekan/MetaGPT
https://huggingface.co/spaces/deepwisdom/MetaGPT
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Teams of Agents: AgentGPT

https://agentgpt.reworkd.ai

Goal-oriented information 
discovery and synthesis

https://agentgpt.reworkd.ai/
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Other Solved Generative AI Tasks: Audio

Audio – Audio Translation

Audio transcription + translation

“你好”“Hello”

你好
“Hello”

Audio Synthesis
“Hello”Hello

whisper.cpp
Hello

wav2vec2

https://elevenlabs.io

https://github.com/ggerganov/whisper.cpp
https://ai.meta.com/blog/wav2vec-20-learning-the-structure-of-speech-from-raw-audio/
https://elevenlabs.io/
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Generative X

Biology
Design your own protein 
synthetic biology

Manufacturing
Design me a diffraction grating / micro 
resonator / widget with these properties…

Drug discovery
Design your own chemicals

Material discovery
AI mineral discovery and 
autonomous material synthesis

Source: https://deepmind.google/discover/blog/millions-of-new-materials-discovered-with-deep-learning/
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So what will you build?
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How to Engage with Us

Contact

sydney.edu.au/informatics-hub

And fill out our 
request form

Or send us an email: 

sih.info@sydney.edu.au

https://sydney.edu.au/informatics-hub
mailto:sih.info@sydney.edu.au
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Sydney Informatics Hub (SIH)
Ways that you can engage with us:

sydney.edu.au/informatics-hub

Consultation Grant support Projects Research compute 
platforms

Training

https://sydney.edu.au/informatics-hub
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Sydney Informatics Hub - Areas of Expertise

Statistics
• Experiment and survey design
• Meta-analysis
• Survival analysis
• Statistical modelling

Research Computing
• High performance computing, 
• Virtual desktop computing, 
• Modelling and Simulation
• Data community building

Data Science & Software
• Machine Learning & AI 
• Timeseries, clinical trials, geospatial 
• Software for data-driven research

Bioinformatics
• A variety of omics partnered with national 

facilities and research infrastructure
• Reproducible and scalable workflows 
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Sydney Informatics 
Hub Team

Sydney Informatics Hub is a 
Core Research Facility enabling 

excellence in computational and data-
driven research through advanced 
digital infrastructure, expert data 

consultancy and analytics training.


