
Week 2:
Deciding under fire

Building intelligent Global Health and 
Humanitarian Response Technologies

Context   Triage, uncertainty, and decisions under scarcity
Engineering   Building for Broken Environments
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Week 2: CENTRAL QUESTION

When there is not enough time, information, or 
capacity to treat everyone, who should we help 
FIRST?
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● Who is most at risk, and how do we decide quickly?
● How can we ensure that quick decisions are based on careful thought?
● How can a hospital expand, coordinate, and remain accountable to millions of quick decisions 

under surge?



Deciding Under Fire:
Triage, Uncertainty & Care 

Week 2: CONTEXT LECTURE

Lecturer: Prof. Annie Hartley
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Week 2: Deciding Under Fire: Triage, Uncertainty & Care 

Outline
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The problem: need >>> capacity

The birth of Triage: Larrey’s “flying ambulances”

Triage: Assessment, reassessment, handover

Pre-positioning

Deciding under fire: Checklists vs AI
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CONTEXT

ENGINEERING
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The Problem: Need >>> Capacity

The solution

Triage: Sorting and prioritizing patients according to assessed urgency

CONTEXT

Suering Time(                        )
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The Problem: Need >>> Capacity
CONTEXT

Priority =

Urgency 
Speed at which a delay causes harm Benefit gained

Time required

X

Resources required

Opportunity 
cost

The benefit forgone 
when scarce resources 
go to one patient rather 

than another.

What does this 
decision make 
unavailable to 

someone else?

Terminology

What is a priority?



Poll

Triage…black and white?
CONTEXT
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History: The Birth of Triage

Larrey’s flying ambulances, 1766-1842 
CONTEXT

Mobile medical teams in fast horse-drawn vehicles to respond to 
the wounded in war.

But what were they optimizing? 

● Treat the most severely injured first?
● Treat those most likely to survive?
● Treat those who can return to duty fastest?
● Treat people in arrival order?
● Or preserve resources for patients who appear more 

salvageable?
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Standardized triage system

SALT
CONTEXT

Sort
↓

Assess
↓

Life-saving interventions 
↓

Treat/Transport
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Standardized triage system

START 
CONTEXT

Expectant

Categorization for a 
patient who is unlikely 

to survive given the 
available time and 

resources

Terminology

Simple 
Triage And 

Rapid 
Treatment
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Standardized triage system

START 
CONTEXT

Images made with prompting to chatGPT

P-category

Terminology

● P0: Deceased

● P1: URGENT and 

manageable given 

available resources

● P2: Can wait, next up

● P3: Walking wounded

● P4: Expectant “left to 

die”
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Standardized triage system

START…context agnostic 
CONTEXT

P-category

Terminology

● P0: Deceased

● P1: URGENT and 

manageable given 

available resources

● P2: Can wait, next up

● P3: Walking wounded

● P4: Expectant “left to 

die”

Images made with prompting to chatGPT



Standardized triage system

Assessment and reassessment parameters
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CONTEXT



SOAP
S — Subjective
O — Objective
A — Assessment
P — Plan

Standardized triage system

Handover 
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NOTICE: more mnemonics…more checklists for BASIC 
things that we clearly already know
“decision making tools”

CONTEXT



Triage…and then…?

Referral chain
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Triage decisions must also be based on upstream “pre-positioned” resources

Image made with prompting to chatGPT

URBAN SWITZERLAND
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Pre-planning

Rapid decisions do not rely on rapid statistics
CONTEXT

Florence Nightingale

British nurse based in 
Constantinople during the 
Crimean war (1853-1856)
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Pre-planning

Rapid decisions do not rely on rapid statistics
CONTEXT

Florence Nightingale
Advocacy through evidence

● Self-taught statistician

● Conducted one of the first 
interventional before-and-after 
studies on the value of sanitation

● Triage based on assessment…and 
reassessment according to 
resources
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Pre-planning

Pre-positioning of statistical reasoning
CONTEXT

Deaths from preventable infectious disease

Deaths from wounds

Deaths from all other causes

1 wedge = 1 month

BEFORE sanitation

AFTER sanitation
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Pre-planning

Pre-positioning resources
CONTEXT

UNICEF emergency warehouse in Copenhagen

Video tour: UNICEF Supply Division Warehouse Tour 

https://www.youtube.com/watch?v=cc-h16sEwmU
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Pre-planning

Pre-positioning resources
CONTEXT

Video:
UNICEF menstrual hygiene products in emergencies 

Inside a menstrual hygiene kit

https://www.youtube.com/watch?v=Mv81Ml-KSHk
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Ok…but how can AI help?

Rapid decisions are intricately complex
CONTEXT

Deterministic

Fixed rules: 

same input 
= 

same output

Terminology
Problem: Complex decisions under limited reasoning budget

Solutions: 

● Deterministic scaolding (e.g. checklists)
● Externalization of memory
● Shared state (e.g. training and standardization)
● Adaptive reasoning (e.g. delegate deeper thought on more diicult tasks)

ENGINEERING
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Ok…but how can AI help?

Example of deterministic scaffolding
CONTEXT

WHO
Surgical 
Safety 

Checklist

SIGN IN
TIME OUT
SIGN OUT

Terminology

ENGINEERING
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CONTEXT

sign in
time out
sign out

C’mon…do we really need checklists?

SIGN IN
TIME OUT
SIGN OUT

ENGINEERING

Ok…but how can AI help?
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Ok…but how can AI help?
CONTEXT

A good checklist

SIGN IN
TIME OUT
SIGN OUT

A good checklist:

1. Protects against simple-but-preventable omissions

2. Creates a pause point

3. Turns individuals into a team

How would you use AI here?

ENGINEERING
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CONTEXT
Must reads



End

Questions?
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DOMAIN



Building for
Broken Environments

Week 2: ENGINEERING LECTURE

Lecturer: Dr. Lars Klein
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Engineering

ENGINEERING

This course will be heavily project-driven

Imagine that you’re building for people in need, that your engineering 
aects them immediately

One key term here is Accountability How do we prevent 
mistakes?

Why does this maer 
so much?
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In the Wild…
Let’s assume you’re a bio-informatician…

ENGINEERING

Human genes Mouse RIKEN IDs

2310009E13
0610009E02

MARCH1
SEPT2
DEC3

Drosophila genes

AND
OR

NOT
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In the Wild…

ENGINEERING

Mistaken Identifiers: Gene name errors can be introduced inadvertently when using Excel in 
bioinformatics paper

Background  When processing microarray data sets, we recently noticed that some gene names 
were being changed inadvertently to non-gene names. 

Results  A lile detective work traced the problem to default date format conversions and 
floating-point format conversions in the very useful Excel program package. 

The date conversions aect at least 30 gene names; 

the floating-point conversions aect at least 2,000 if Riken identifiers are included. 

These conversions are irreversible; the original gene names cannot be recovered.

https://link.springer.com/article/10.1186/1471-2105-5-80
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In the Wild…

ENGINEERING

Gene name errors are widespread in the scientific literature paper

Of the selected journals, the proportion of published articles with Excel files 
containing gene lists that are aected by gene name errors is 19.6 %. [...]

Journals that had the highest proportion of papers with aected supplementary 
files were Nucleic Acids Research, Genome Biology, Nature Genetics, Genome 
Research, Genes and Development and Nature (>20 %)

https://link.springer.com/article/10.1186/s13059-016-1044-7
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In the Wild…

ENGINEERING

Guidelines for human gene nomenclature paper

…

https://www.nature.com/articles/s41588-020-0669-3


33

In the Wild…

ENGINEERING

Gene name errors: Lessons not learned paper

Although recent changes have been made to human and mouse gene names to 
prevent conversion to dates [3], it is uncertain whether such changes have 
propagated through to other species. To assess this, we downloaded all 
eukaryotic gene names available in Ensembl and imported this into Excel and 
collected all genes that were converted to dates

The proportion of publications with Excel gene lists that contain errors was 
30.9%; substantially higher than previously reported

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1008984
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So now what?

ENGINEERING

Commentary blog post from the authors

Our research shows autocorrect errors, particularly in Excel spreadsheets, 
can also make a mess of gene names in genetic research. We surveyed more 
than 10,000 papers with Excel gene lists published between 2014 and 2020 
and found more than 30% contained at least one gene name mangled by 
autocorrect.

This research follows our 2016 study that found around 20% of papers 
contained these errors, so the problem may be geing worse. 

We believe the lesson for researchers is clear: it’s past time to stop using 
Excel and learn to use more powerful software.

https://theconversation.com/excel-autocorrect-errors-still-plague-genetic-research-raising-concerns-over-scientific-rigour-166554
https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1008984
https://genomebiology.biomedcentral.com/articles/10.1186/s13059-016-1044-7
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It’s past time to stop using Excel and learn to use more powerful software…

ENGINEERING
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Chances are you already do

ENGINEERING



Week 2: Building for Broken Environments

Outline
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Git

Code Hygiene

Reproducibility

Tracking

Project Time!

01

02

03

04

05

ENGINEERING



38

final_v2_ACTUAL.py

ENGINEERING
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final_v2_ACTUAL.py

ENGINEERING
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final_v2_ACTUAL.py -> final.py 

Social Sciences

Version controlled

ENGINEERING



41

final_v2_ACTUAL.py -> final.py 

Social Sciences

Version controlled

ENGINEERING
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Git

Please ask yourself:

● What is the LARGEST team size you’ve ever worked in?

● Did that work well?

● How much did you need to coordinate with your teammates?

ENGINEERING
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LARGE projects with git …

ENGINEERING

http://www.youtube.com/watch?v=MkJxlKD2bjk&t=600
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Git sanity checklist

All your projects MUST live on git -> BiGHT - Course projects GitHub
This checklist is grade relevant.

ENGINEERING

https://github.com/BiGHT-Course-Projects
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Git sanity checklist

All your projects MUST live on git -> BiGHT - Course projects GitHub
This checklist is grade relevant.

1. Never edit the main branch directly. Development happens on feature branches

ENGINEERING

https://github.com/BiGHT-Course-Projects
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Git sanity checklist

All your projects MUST live on git -> BiGHT - Course projects GitHub
This checklist is grade relevant.

1. Protect the main branch. Development happens on feature branches
2. Branches must be given a semantic name

ENGINEERING

https://github.com/BiGHT-Course-Projects
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Git sanity checklist

All your projects MUST live on git -> BiGHT - Course projects GitHub
This checklist is grade relevant.

1. Protect the main branch. Development happens on feature branches
2. Branches must be given a semantic name
3. All changes must go through a pull request

ENGINEERING

https://github.com/BiGHT-Course-Projects
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Git sanity checklist

All your projects MUST live on git -> BiGHT - Course projects GitHub
This checklist is grade relevant.

1. Protect the main branch. Development happens on feature branches
2. Branches must be given a semantic name
3. All changes must go through a pull request

ENGINEERING

https://github.com/BiGHT-Course-Projects
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Git sanity checklist

All your projects MUST live on git -> BiGHT - Course projects GitHub
This checklist is grade relevant.

1. Protect the main branch. Development happens on feature branches
2. Branches must be given a semantic name
3. All changes must go through a pull request
4. Team members must review pull requests, you never merge your own PRs

ENGINEERING

https://github.com/BiGHT-Course-Projects
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Git sanity checklist

All your projects MUST live on git -> BiGHT - Course projects GitHub
This checklist is grade relevant.

1. Protect the main branch. Development happens on feature branches
2. Branches must be given a semantic name
3. All changes must go through a pull request
4. Team members must review pull requests, you never merge your own PRs

This is a shared responsibility. You must empower your teammates to 
collaborate with you.

ENGINEERING

https://github.com/BiGHT-Course-Projects
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Git sanity checklist

All your projects MUST live on git -> BiGHT - Course projects GitHub
This checklist is grade relevant.

1. Protect the main branch. Development happens on feature branches
2. Branches must be given a semantic name
3. All changes must go through a pull request.
4. Team members must review pull requests, you never merge your own PRs
5. Commit messages must be meaningful
6. Data, model weights/checkpoints, .env files, keys don’t go in git, write .gitignore on day 1

ENGINEERING

https://github.com/BiGHT-Course-Projects
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Git sanity checklist

All your projects MUST live on git -> BiGHT - Course projects GitHub
This checklist is grade relevant.

1. Protect the main branch. Development happens on feature branches
2. Branches must be given a semantic name
3. All changes must go through a pull request.
4. Team members must review pull requests, you never merge your own PRs
5. Commit messages must be meaningful
6. Data, model weights/checkpoints, .env files, keys don’t go in git, write .gitignore on day 1

ENGINEERING

https://github.com/BiGHT-Course-Projects
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Code Hygiene

ENGINEERING

We do expect you to review each other’s PRs.

But no one wants to review something like this:
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Code Hygiene

ENGINEERING

We do expect you to review each other’s PRs.

What was the problem in the previous message?
→34 changes files, ~1600 lines of code added, ~800 removed!

You can’t possibly expect that people read this.
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Code Hygiene

ENGINEERING

We do expect you to review each other’s PRs.

What was the problem in the previous message?
→34 changes files, ~1600 lines of code added, ~800 removed!

You can’t possibly expect that people read this.

Also, here’s a secret: Often these changes aren’t even actual changes…

Ai coding agents will happily change code back and forth, introduce trivial formaing 
changes, tweak comments, etc
-> Ultimately touching hundreds or thousands of lines of code for meaningless changes
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Code Hygiene

ENGINEERING

We do expect you to review each other’s PRs.

What was the problem in the previous message?
→34 changes files, ~1600 lines of code added, ~800 removed!

You can’t possibly expect that people read this.

Also, here’s a secret: Often these changes aren’t even actual changes…

Ai coding agents will happily change code back and forth, introduce trivial 
formaing changes, tweak comments, etc
-> Ultimately touching hundreds or thousands of lines of code for 
meaningless changes

Your commits MUST 
be semantic.

Each change is self 
contained, each 

change is justified, 
each change is 
documented.
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Code Hygiene

ENGINEERING
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Reproducibility

ENGINEERING

Did you ever wonder: 

● How did this work? 
● What numbers went into this plot? 
● Why can I not get the same results again?
● What if patient-facing decisions depend on your numbers?
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Reproducibility

ENGINEERING

Did you ever wonder: 

● How did this work? 
● What numbers went into this plot? 
● Why can I not get the same results again?
● What if patient-facing decisions depend on your numbers?

Nature : 1,500 scientists lift the lid on reproducibility

https://www.nature.com/articles/533452a
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Reproducibility

ENGINEERING

So many reasons reproducibility can fail …
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Reproducibility

ENGINEERING

So many reasons reproducibility can fail …
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Reproducibility

ENGINEERING

Many pieces to this puzzle.

But one may be particularly important:

Keep very careful track of all the parameters that go into an experiment!
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Reproducibility

ENGINEERING

Many pieces to this puzzle.

But one may be particularly important:

Keep very careful track of all the parameters that go into an experiment!

Easier said than done. For dependencies there’s lockfiles.
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Reproducibility

ENGINEERING

Many pieces to this puzzle.

But one may be particularly important:

Keep very careful track of all the parameters that go into an experiment!
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Reproducibility

ENGINEERING

Many pieces to this puzzle.

But one may be particularly important:

Keep very careful track of all the parameters that go into an experiment!

Easier said than done. For dependencies there’s lockfiles.

But how do you track logic, configs, etc?
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Reproducibility

ENGINEERING

Many pieces to this puzzle.

But one may be particularly important:

Keep very careful track of all the parameters that go into an experiment!

Easier said than done. For dependencies there’s lockfiles.

But how do you track logic, configs, etc?
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Hydra

ENGINEERING
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Also Hydra (only mildly less scary when first encountered)

ENGINEERING
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Tracking & Logging
If a tree falls in a forest and no one is around to hear it, does it make a sound?

ENGINEERING



70

Tracking & Logging
If a tree falls in a forest and no one is around to hear it, does it make a sound?

If code runs on the cluster and no one is around to log it, does it waste compute?

ENGINEERING
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Tracking & Logging
If a tree falls in a forest and no one is around to hear it, does it make a sound?

If code runs on the cluster and no one is around to log it, does it waste compute?

Golden Rule:

You MUST account for the resources you use.
-> Every number you produce, MUST be reproducible. If it isn’t, the compute was wasted!

But how?

ENGINEERING
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W&B

ENGINEERING
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W&B

ENGINEERING



74

ENGINEERING

W&B



Week 2: ENGINEERING FAILURE

Back to the basics
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ENGINEERING
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The art of visual storytelling

ENGINEERING



Keep simple things simple
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ENGINEERING

→ n=342 slope=-191.6 g/mm p=2.3e-20



Keep simple things simple
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ENGINEERING

→ n=342 slope=-191.6 g/mm p=2.3e-20

Who here is good with p values?



Scaerplot is your best friend
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Scaerplot is your best friend
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Gentoo is also a penguin (gentoo.org)
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https://www.gentoo.org/


And a quick detour to a wonderful website
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Tylervigen - Spurious correlations

https://www.tylervigen.com/spurious-correlations


83



84



Alternative?
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Takeaway
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Think carefully about the questions you want to ask.

Think carefully about how you can present insightful answers.

Often, simple tooling is enough.

Important to mention here:
● Numpy, pandas
● Matplotlib, seaborn
● Scikit-learn, scipy.stats



Takeaway
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Think carefully about the questions you want to ask.

Think carefully about how you can present insightful answers.

Often, simple tooling is enough.

Important to mention here:
● Numpy, pandas
● Matplotlib, seaborn
● Scikit-learn, scipy.stats



Before you leave … 

88

Take a look at the course website.

Once you start working on the projects:
Keep a decision log!

Milestone 1:
Take the time to really think this through!
We expect a careful, in-depth plan. A document that is precise enough to guide your activities 
throughout the semester. Think about user stories, decision points, risks, fallback scenarios, etc.

And a wonderful tool to help you learn:
Explique!



Thank You

89

Building intelligent Global Health and 
Humanitarian Response Technologies

Except where otherwise indicated, original content in 
this presentation is © 2026 Hartley, Keitel, Klein, Sasu, 
Arni, Kesmen, Nemo and licensed under CC BY 4.0: 
hps://creativecommons.org/licenses/by/4.0/. 

Third-party materials are excluded from this license and 
remain subject to their indicated rights.


