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Core Research Facility enabling 

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

consultancy and analytics training.
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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 (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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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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Types of Generative Artificial Intelligence
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What is generative AI?

Visual Generators

Text Generators aka
Large Language Models

Audio Synthesizers

3D shape generators
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Image Generators

“A photo of scientific research at the centenary institute in sydney”

Midjourney

https://huggingface.co/spaces/stabilityai/stable-diffusion 

https://huggingface.co/spaces/stabilityai/stable-diffusion
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Video Generators

“A video of scientific research at the centenary institute in sydney”

https://huggingface.co/spaces/damo-vilab/modelscope-text-to-video-synthesis 

https://huggingface.co/spaces/damo-vilab/modelscope-text-to-video-synthesis
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Audio synthesizers

Vocal synthesis that sounds human, even 
replicating a particular person’s voice

https://elevenlabs.io 

https://huggingface.co/spaces/suno/bark 

https://elevenlabs.io/
https://huggingface.co/spaces/suno/bark


Large Language Models (LLMs)

1. What are large language models (LLMs)?

2. Prompts: how to use LLMs

3. Beyond prompts: more advanced use

4. Considerations for use



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 notebook https://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… ?

🚑 🩺
💵



Prompts: How to use LLMs
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Different types of prompts

1. Simple, non-specific prompt

2. Specific and detailed prompt (with a persona?)

3. In-context learning / Examples / Few-shot

4. Explain your working

5. Self ask

6. System prompts
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Simple, non-specific prompts
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Simple, specific question
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However, LLMs can hallucinate!

Completely made up 

Site exists, this article does not 

“Sorry, Page Not Found” 

This is a real paper ✅

❌

❌

❌

LLMs are great at making 
convincing looking but fake 
references!
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Explaining jargon



The University of Sydney

Note: LLMs can perform 
very well at translating

https://shareg.pt/I5nfVus 

https://shareg.pt/I5nfVus
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Refining the answer
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Specific and detailed prompts, with a persona 
persona format

subject
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In-context learning / Examples / Few-shot

Never explicitly 
stated the task!
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Explain your working

https://ai.googleblog.com/2022/05/language-models-perform-reasoning-via.html

https://ai.googleblog.com/2022/05/language-models-perform-reasoning-via.html


Beyond Prompts: Advanced Usage of LLMs
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System Prompts – design your own chatbot

“You are MedGPT, a medical advice system. Your purpose is to 
provide medical advice based on the information available in our 

conversation. Please make sure to only provide advice that is 
supported by the available data and avoid any form of 

hallucination. Your responses should be sensitive, neutral, and free 
from judgment. If you are uncertain or lack information, 

acknowledge that and refrain from making assumptions. Let's help 
the user make informed decisions about their health. …”

🚑 🩺
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“You are MedGPT, a medical advice system. Your purpose is to 
provide medical advice based on the information available in our 
conversation and a vector store of indexed medical information. 
Please make sure to only provide advice that is supported by the 

available data and avoid any form of hallucination. Your responses 
should be sensitive, neutral, and free from judgment. If you are 

uncertain or lack information, acknowledge that and refrain from 
making assumptions. Let's help the user make informed decisions 

about their health.”

System Prompts – design your own chatbot

https://platform.openai.com/playground/p/b2yXuWegLfr0ykUK5lTHOtMz?model=gpt-4 

🚑 🩺

https://platform.openai.com/playground/p/b2yXuWegLfr0ykUK5lTHOtMz?model=gpt-4
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Write code

http://rtutor.ai/ 

1. Upload data

2. Ask 
question

3. Get code 
and result!

(Can also use ChatGPT 
code interpreter)

(4. Rerun if it 
didn’t work!)

http://rtutor.ai/
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Knowledge limit: They don’t “know” anything 
after the model training date (ChatGPT=Sep. ‘21)

Current Executive Director: 
Professor Marc Pellegrini

Previous Executive Director: 
Professor Mathew Vadas AO
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Tools

5.   Calendar (returns current date)

1. Question Answering System

2. Calculator

3. Machine Translation

4. Wikipedia Search

https://arxiv.org/abs/2302.04761 

like
ChatGPT
Plugins

https://arxiv.org/abs/2302.04761
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Tools: Introspection

Train the model to ask itself:

• “Is other information required here?”

• “Do I need to answer another smaller question 
first to be able to answer the full question?”

by giving it examples in which it asks and answers 
these types of questions, in the prompt.
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Tools: Search
Question: What is the favourite seafood of the University of Sydney deputy vice 
chancellor of research? 
Are follow up questions needed here: Yes. 
Follow up: Who is the University of Sydney deputy vice chancellor of research? 
Intermediate answer: Emma Johnston appointed new Deputy Vice-Chancellor 
(Research) - The University of Sydney.. 
Follow up: What is Emma Johnston's favourite seafood? 
Intermediate answer: “I love mussels,” Johnston says. “They are good because they 
are low on the food chain and you can eat as many as you like and grow some 
more.”.. 
So, the final answer is: Mussels

Paper: https://ofir.io/self-ask.pdf 
Code: https://github.com/ofirpress/self-
ask/blob/main/self-ask_plus_search-engine_demo.ipynb 

https://ofir.io/self-ask.pdf
https://github.com/ofirpress/self-ask/blob/main/self-ask_plus_search-engine_demo.ipynb
https://github.com/ofirpress/self-ask/blob/main/self-ask_plus_search-engine_demo.ipynb
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Add knowledge: 
retrieval augmented 
chatbot

Knowledge

Question

Answer

Thinking
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Multimodal models: 
text and image understanding
https://llava.hliu.cc/ 

https://github.com/microsoft/LLaVA-Med 

https://llava.hliu.cc/
https://github.com/microsoft/LLaVA-Med
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Literature Review https://elicit.org 

https://elicit.org/
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Agents

https://agentgpt.reworkd.ai/ 

https://agentgpt.reworkd.ai/


And how we can we address these concerns
What we should consider when using LLMs
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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.
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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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Problem: “Hallucination” – making things up
Solution: LangChain and other advanced LLM techniques.

• Sophisticated prompts can enforce specific logic.

• Chaining together LLMs can support complex reasoning.

• LLMs can be instructed to use tools to generate responses, 
including providing references.
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Read the Terms of Service or Use

• Always check the the policies of whoever is providing the 
AI service or tool!

• Take statements provided with a healthy grain of salt – 
tech startups are playing fast and loose, it’s the wild west!
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Suggestions for best practice

• Use it for brainstorming, bouncing ideas back & forth.

• Be sceptical, fact check answers!

• Only enter information or code that you are ok with 
someone else being able to have access to.
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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.
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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 (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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SIH Training

Statistics Data Science Research 
Computing Bioinformatics Events

Fundamentals Machine 
Learning

High 
Performance 
Computing

’omics 
Techniques Hacky Hour

Modelling Visualisation Cloud Computing Reproducible 
Pipelines

Summer 
Schools

Specialist
Natural 

Language 
Processing

Containers Data Analytics Coding 
Challenges

Geospatial 
Analysis Workflows National Compute 

Infrastructure

Find out more on our training 
calendar:
sydney.edu.au/informatics-
hub/training. Or stay up to date 
with our newsletter. 

Attendees at all career levels, 
from undergraduate students to 
senior professors, and 
representation from every 
Faculty and School.

Different offerings, in person, 
online, and hybrid content in a 
variety of formats from webinars 
to interactive workshops.64

Partnerships with national 
organisations like Australian 
BioCommons: 
biocommons.org.au/training-
cooperative.

sydney.edu.au/informatics-hub/training  

https://www.sydney.edu.au/research/facilities/sydney-informatics-hub/workshops-and-training/training-calendar.html
https://www.sydney.edu.au/research/facilities/sydney-informatics-hub/workshops-and-training/training-calendar.html
https://www.biocommons.org.au/training-cooperative
https://www.biocommons.org.au/training-cooperative
https://sydney.edu.au/informatics-hub/training
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Bioinformatics at SIH

Expertise in working at scale and 
constructing flexible, accessible, 
and reproducible solutions 
spanning various applications 
and disciplines.

Developing national research 
infrastructure in partnership with 
the Australian BioCommons:
biocommons.org.au

Metagenomics

Biomarker 
discovery

Heritable 
disease

Infectious 
disease

Wildlife 
conservation

Agriculture & 
Veterinary

Cancer

Support life scientists of all 
experience levels apply omics 
technologies and scale their 
research via consultations, grant 
support, publication support and 
access research compute 
platforms. 

https://www.biocommons.org.au/training-cooperative
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Making Bioinformatics Accessible
Improving the digital research capabilities of Australian life scientists, through simplified access 
to computing and data infrastructures, open access bioinformatics resources, and training. 

SIH leads and contributes to national infrastructure and service projects that aim to improve 
Australia’s research capacity and capability.

Community

Multi-disciplinary 
research

Shift towards data-
intensive work 

Challenges

Computational skills 
shortage in biology

Bioinformatics ≠ 
traditional computing

Approach

Partner 
collaborations

Researcher-driven

Flexible solutions 

Outcomes

Reduce ‘time to 
science’ 

Enable research 
excellence
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Bring Your Own Data Platforms Project
2020 - 2023

Collaboratively developed 
42 public bioinformatic 
pipelines for reproducible 
and flexible data 
processing and analysis. 

Worked directly with 11 
research groups to 
develop and improve 
infrastructure and 
services to meet the 
needs of the life science 
community. 

Supported $447K of 
competitive computing 
grants and worked with 
national HPC facilities to 
be more accessible to 
USyd researchers. 

Upskilled 1,000 life 
scientists via national 
webinars and workshops 
through the Australian 
BioCommons training 
cooperative.

https://workflowhub.eu/programmes/8

youtube.com/@AustralianBioCommonsChannel
zenodo.org/communities/australianbiocommons/

https://workflowhub.eu/programmes/8
mailto:youtube.com/@AustralianBioCommonsChannel
https://zenodo.org/communities/australianbiocommons/
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Outcomes

Prostate Cancer Genomics
Professor Vanessa Hayes

This project was an investigation into the genetic signatures of 
global population disparities in prostate cancer patients. SIH 
developed workflows to enable large-scale data analysis and 
provided access to specialised support and computational 
infrastructure.

SIH provided bioinformatics and high-performance computing 
expertise, grant and publication support. 

Supported $1.3M NHMRC 
Ideas and $994K US 
Department of Defense Ideas 
grants and high-impact 
publications

3 public, scalable pipelines for 
read mapping, germline and 
somatic variant calling. 
Reduced time to science from 
months to days.

Facilitated access to NCI 
Gadi HPC and ~$90K of 
compute time and processed 
>200 human genomes.

Jaratlerdsiri et al. (2022) Nature 
Gong et al. (2022) Genome Medicine

https://www.nature.com/articles/s41586-022-05154-6
https://genomemedicine.biomedcentral.com/articles/10.1186/s13073-022-01096-w
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Outcomes

Precision Diagnostics for Rare Diseases
Northcott Neuroscience Laboratory, ANZAC Research Institute 

Through ongoing consultations and project support, SIH has 
empowered the Northcott Neuroscience Laboratory group to 
implement best practice genomic analyses and collaborate with 
colleagues nationally and globally to explore the genetic 
architecture underlying heritable neuropathies.  

Developed a public, scalable 
structural variant calling pipeline 
for the international peripheral 
neuropathies community. 

Empowered bench scientists  
and research students to  
upskill and harness 
bioinformatics through ongoing 
consultations.

Facilitated on demand access to 
national cloud and HPC 
infrastructures for command-line 
beginners. 

github.com/Sydney-Informatics-Hub/Germline-StructuralV-nf

https://github.com/Sydney-Informatics-Hub/Germline-StructuralV-nf
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“As a researcher, I don’t have enough consistent bioinformatics 
work to justify employing a full-time bioinformatician. 

Having access to a team of skilled bioinformaticians at a core 
research facility allows me to do more research with my funding.

Prof. Marina Kennerson
ANZAC Research Institute, FMH

”
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Research Computing
Research Problems

Institutional Commercial National

Research Insights

Artemis HPC + RDS
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Compute Intensive Research
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Some projects we’ve contributed to:

Clinical and Large-Scale Studies
Data linkage, exhaust data, de-identification, model building

Respiratory
• DAMPER – patterns in asthma pharmacy prescriptions.
• AstraZeneca SYGMA clinical trials of asthma inhaler use.

Electronic Medical Records
• Cardiology – STEMI Patient Electronic Data Extraction
• Deep Phenotyping of Atrial Fibrillation
• Discharge Against Medical Advice in Children’s Hospitals
• Quality Improvement in Cardiac Rehabilitation SOLVE-CHD

Metabolomics, Lipidomics, Proteomics
• Parkinson’s disease
• Amyotrophic Lateral Sclerosis (ALS)
• Targeted Metabolomics software pipeline
• DIA-NN proteomics pipeline

Healthy Control

Stroke
High 

Blood 
Pressure

Atrial 
Fibrillation

AF + 
Stroke
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Wearable Technology
Sleep, exercise, heartrate, text messaging

We host the Wearable technology community – bringing together 
a diverse community of researchers using wearable devices in their 
research, spanning diabetes, architecture, psychology, sleep and 
other areas. 

By sharing knowledge and addressing common roadblocks, the 
community hopes to accelerate the time to science from research 
question to real world application. If you work with, or intend to work 
with, data derived from wearable technologies, please come along.

Cardiology – “My Intelligent Cardiac Assistant” project to 
use wearables, text messages and AI to improve patient 
outcomes (Prof Clara Chow, $1m)

Gestational diabetes - “Smart mums” project 
(Prof. Wah Cheung)

Psychological distress in the “Unwired Youth” project 
(Prof. Anthony Harris)

Insomnia (A Prof. Chris Gordon)

Blood pressure monitoring (Prof. Simon Flemming)

Some projects we’ve contributed to:
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Some tools on the platform:

Australian Text Analytics Platform
Text analysis tools for all researchers

Document and corpus similarity tool
• Compare differences between documents, e.g. to 

eliminate near-duplicates.

Quotation tool and semantic tagging
• Extract quotes from text e.g. news articles
• https://www.atap.edu.au/posts/quotation-tool/

Discursis
• An analysis and visualisation tool for 

conversational data 
https://www.atap.edu.au/posts/discursis/

https://www.atap.edu.au/ 

https://www.atap.edu.au/posts/quotation-tool/
https://www.atap.edu.au/posts/discursis/
https://www.atap.edu.au/
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Some projects we’ve contributed to:

Physics & Chemistry
Text analysis tools for all researchers

Physics
• Radio astronomy to find black hole mergers and other 

exotic cosmic phenomena with the Australian Square-
Kilometre Array Pathfinder telescope, and the 
Murchison Widefield Array Transients Survey

• Super-resolution of optical telescope images in the 
SAMI Galaxy Survey

Chemistry
• Chemical reaction rate kinetics for molecular biology
• Stoichiometry tool in lab archives for researchers

Materials Science
• Mapping medium-range order in bulk metallic glass 

with transmission electron microscopy

Nanofabrication
• Using Neural Networks for inverse and forward 

modelling of silicon photonics designs for LIDAR
• Wearable fibre-optic blood-pressure measurement
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Some projects we’ve contributed to:

Geospatial Modelling
Agriculture, Government, Ecology...

Ecology:
• Mapping greenspace along Sydney railway lines
• Modelling microbat population drivers

Agriculture
• AgReFed GeoData Harvester
• Paddock Segmentation from aerial imagery
• Soil water mapping

Environment
• Mapping mercury levels in fish
• Mining Tailings dam portal 

Criminology
• Patterns in crime statistics over space and time.
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Outcomes

Visual AI
For conservation, medical imaging, microscopy, & geospatial analysis

SIH data scientists and software engineers work with USYD 
researchers, other Core Research Facilities, and government 
agencies to implement visual AI solutions for real world problems.

Our products enable our clients to more efficiently and quickly use 
visual data in both research & real-world applications.

Open-source code and 
demos available. Contact us 
to find out more.

Created cloud native pipelines 
and tools to accelerate 
translation of raw data into 
research insights.

Fine tuned state of the art 
computer vision models to 
drive research excellence and 
global impact for good.



The University of Sydney

Large Language Models & Generative AI
Spearheading adoption for research at all levels

Large Language Models (LLMs) like ChatGPT present 
nearly unlimited research opportunities & many 
associated risks. 

SIH are experts in AI, software engineering and cloud 
computing, and advise on research strategy and 
architecture, provide technical leadership, and 
implement LLM powered solutions to drive research 
excellence.

Contact us if you would like to be a part of an “AI in 
Research” working group discussing these opportunities 
& risks.
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Statistical Consulting Service
Experienced statisticians who give practical advice on experimental design, 
analysis and interpreting statistical/quantitative results in one-on-one 
consultations and workshops. 

We help you to:

o Boost grant success by submitting an optimal 
experimental/analytical design up-front.

o Find more interesting/useful patterns in your data quicker and 
with less pain.

o Resolve reviewer’s comments to get your papers published or 
projects greenlit.

We encourage use of the free R statistical programming language, helping 
you to build analytical coding skills which you can use anywhere your 
career takes you. We also assist with SPSS and other statistical software.

Rather than just ‘do your statistics’ we advance your statistical skills to 
improve your research practice - leading to higher quality research outputs 
and publications in higher impact journals.
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Hacky Hour 
For researchers who code or analyse data

A monthly meetup where anyone from the University – students, staff 
and university affiliates – can collaborate and get support e.g., swap 
notes, get help, or learn new techniques in programming and data 
science.

Experts & mentors from SIH and across the University will be available 
to advise and answer questions on coding, data analytics or digital 
tools.

Come join us on zoom the 

3rd Wednesday of every month, 3 - 4pm!
Next one: 19th July 2023

sydney.edu.au/informatics-hub/hacky-hour

https://www.sydney.edu.au/informatics-hub/hacky-hour


The University of Sydney

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

