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Introduction

This is a talk about using and coding with Large Language Models.
I believe that these are very powerful, but no one knows their full potential or 

how to maximise their use yet.
Therefore, now is a time to try many experiments to see what works.

This talk has a very brief overview of Large Language Models and then just 
shows a few experiments. 

The intention is give ideas about the kinds of things we can do with it, to inspire 
others to start experimenting more.
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How they work
Large language models

• It takes some words as input. It generates the next word. It repeats this to make sentences and paragraphs.
• It remembers nothing. It learns nothing. So we need to give it everything it needs to know as input.
• It tries to guess what "sounds" best - not what is true.

• it is able to guess based not just on stats, but by generalising, "reasoning", and other things

function guessNextWord( input: words Array<String> ) output: String {
   var numbers = convertWordsToNumbers(words);
   var nextNumber = guessNextNumber(numbers);
   return convertNumberToWord(nextNumber);
}

function guessNextNumber( input: numbers Array<Number> ) output: Number {
   if (numbers.size > 8192) throw "Sorry! Too many inputs";
   var guess = numbers[0] * 0.123124 + numbers[1] * 0.584935 + ...
   // Huge amount of adding and multiplying numbers, but no state nor network calls etc
   // Training the model takes a huge amount of time and money
   return guess;
}



Environment 
monitoring
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Idea: every 10 minutes feed the model some monitoring info. Ask it to highlight any 
issues.

Monitoring disk usage

The prompt: You are a linux administrator, monitoring disk usage. You should look out for situations where a disk 
mount is increasing and if you think there might be an issue give a estimate of how long until the disk space is used. 

The user will supply disk usage stats along with the date - you should comment each time on the situation.
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Idea: detect memory issues by looking at GC logs
Monitoring GC logs

Input: Tell me about the behaviour of a java app based on the gc logs below which has Xmx256m in terms of how memory 
usage looks and if there are any issues or recommendations. Respond in both English and Chinese.

[2023-11-18T15:34:19.137+0800][info][gc] Using Serial
[2023-11-18T15:34:19.505+0800][info][gc] GC(0) Pause Young (Allocation Failure) 7M->2M(27M) 10.936ms
[2023-11-18T15:34:19.696+0800][info][gc] GC(1) Pause Young (Allocation Failure) 9M->3M(27M) 10.975ms
[2023-11-18T15:34:19.856+0800][info][gc] GC(2) Pause Young (Allocation Failure) 11M->5M(27M) 8.755ms
[2023-11-18T15:34:20.068+0800][info][gc] GC(3) Pause Young (Allocation Failure) 12M->6M(27M) 5.711ms
[2023-11-18T15:34:20.287+0800][info][gc] GC(4) Pause Young (Allocation Failure) 13M->6M(27M) 6.002ms
[2023-11-18T15:34:20.453+0800][info][gc] GC(5) Pause Young (Allocation Failure) 14M->9M(27M) 14.697ms
[2023-11-18T15:34:20.683+0800][info][gc] GC(6) Pause Full (Metadata GC Threshold) 17M->10M(27M) 31.128ms
[2023-11-18T15:34:31.784+0800][info][gc] GC(7) Pause Young (Allocation Failure) 17M->11M(27M) 4.372ms
[2023-11-18T15:34:32.204+0800][info][gc] GC(8) Pause Young (Allocation Failure) 18M->11M(27M) 5.303ms
[2023-11-18T15:34:32.466+0800][info][gc] GC(9) Pause Young (Allocation Failure) 19M->12M(27M) 4.589ms
[2023-11-18T15:34:32.608+0800][info][gc] GC(10) Pause Young (Allocation Failure) 19M->12M(27M) 3.784ms
[2023-11-18T15:34:32.956+0800][info][gc] GC(11) Pause Young (Allocation Failure) 19M->12M(27M) 7.896ms
[2023-11-18T15:34:33.592+0800][info][gc] GC(12) Pause Young (Allocation Failure) 20M->13M(27M) 7.678ms
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Idea: detect memory issues by looking at GC logs
Monitoring GC logs

Based on the GC logs provided, the Java app's memory usage is experiencing frequent young 
generation garbage collection due to allocation failures. The application is using the serial garbage 
collector. Each pause time is relatively low, indicating that the application is not experiencing 
significant issues related to garbage collection. However, the fact that allocation failures trigger 
frequent garbage collection indicates that there may be memory leaks or inefficiencies in the 
application's memory usage. The app is configured with Xmx256m, which limits the heap size to 256 
MB. This may be a limiting factor in the application's performance if it requires more memory than 
this limit allows. It is recommended to analyze the application's memory usage and optimize it to 
minimize unnecessary object creation and maximize memory reuse. 

根据提供的 GC 日志，Java 应用程序的内存使用率正经历频繁的 young generation 垃圾回收，这是由于
分配失败导致的。应用程序正在使用串行垃圾收集器。每次暂停时间相对较低，表明应用程序没有遇到与垃
圾回收相关的重大问题。然而，分配失败引发频繁垃圾回收的事实表明，应用程序的内存使用可能存在内存
泄漏或不足的情况。 该应用程序配置了 Xmx256m，将堆大小限制为 256 MB。如果应用程序需要比此限
制更多的内存，这可能是应用程序性能的限制因素。建议分析应用程序的内存使用情况并进行优化，以最小
化不必要的对象创建并最大程度地重用内存。
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Any potential?

Some things work well; some things don’t.

This is overkill to just monitor disk usage. But give it more data 
and it should be able to spot things that would be difficult to 
monitor for up-front, for example if might notice relationships 

between a process and it’s thread, CPU, memory or disk usage.

A lot more experimentation is needed here.



Looking at Git diffs

Security 
reviews
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Can a language model find issues in code changes?
Finding security issues in code reviews
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A code base is too large to put into a language model prompt, but what about a git diff?
How to do it
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The change is summarised and potential issue highlighted
Example response

 The git diff displays a single change in a JavaScript file (`file-
list.module.js`). In this change, the `encodeURIComponent()` 

function is removed from the `address` query parameter when 
making a `fetch()` call to the API endpoint.

    The removal of `encodeURIComponent()` poses a potential 
security risk as it allows unsafe characters to be passed to the 
API. This can lead to bugs and security vulnerabilities such as 

Cross-site Scripting (XSS) or API service issues.
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Possibilities

• Integrate security code review into build pipeline
• May have many false positives and false negatives

• Could go beyond security: e.g. generate release notes from code diffs



SQL and JavaScript code generation

Talking to a 
database
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Movie database

Example database
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Trying it out…
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Will this understand us and give us good information?
Performance Testing


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Giving the model the right information
Prompt engineering

The maximum size of input to a large language model is typically around 5 to 20 
thousand words. A database might have hundreds of millions of records. So how 

is it possible to use a large language model to answer questions about a 
database?
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Simplify for the LLM
Preparing the prompt
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Will this understand us and give us good information?
Performance Testing

SELECT actor.first_name, actor.last_name 
FROM actor 
JOIN film_actor ON actor.actor_id = film_actor.actor_id 
JOIN film ON film_actor.film_id = film.film_id 
WHERE film.title = 'Academy Dinosaur';


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Will this understand us and give us good information?
Performance Testing

SELECT DISTINCT film.title 
FROM film 
JOIN film_actor ON film.film_id = film_actor.film_id 
JOIN actor ON film_actor.actor_id = actor.actor_id 
WHERE actor.actor_id IN (
  SELECT actor.actor_id 
  FROM actor 
  JOIN film_actor ON actor.actor_id = 
film_actor.actor_id 
  JOIN film ON film_actor.film_id = film.film_id 
  WHERE film.title = 'Academy Dinosaur'
) 
AND film.title <> 'Academy Dinosaur'
LIMIT 100; 
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Will this understand us and give us good information?
Performance Testing




SELECT CONCAT_WS(' and ', a1.first_name || ' ' || 
a1.last_name, a2.first_name || ' ' || a2.last_name) AS 
actor_pair, COUNT(*) AS num_films_together
FROM film_actor fa1
JOIN film_actor fa2 ON fa1.film_id = fa2.film_id AND 
fa1.actor_id < fa2.actor_id
JOIN actor a1 ON fa1.actor_id = a1.actor_id
JOIN actor a2 ON fa2.actor_id = a2.actor_id
GROUP BY a1.actor_id, a2.actor_id
ORDER BY num_films_together DESC
LIMIT 1;
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Will this understand us and give us good information?
Performance Testing

 
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What about Javascript?
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Generating code to show the results in a chart
What about Javascript?

conversation.messages.push({role: "system", content: `You are a query engine for a database called Film DB. The user will ask you questions. You may 
answer in free text or by running a query in the DB. Any sql you write will be executed and the user will see the results of that query in a DB table. Please 
always add LIMIT 20. Below is the DB schema for the PostgreSQL 14 database.

Note also that you can answer by generating charts if appropriate. In this case, you should generate SQL which will run and
store the results as a javascript array in the \`window.rows\` variable,  e.g. select eim_name from apps might result in this javascript object being available:

window.rows = [
 { “title": “Film 1" }, { “title": “Film 2" }
]

If generating a chart:
* You must use chart.js version 3 to generate a chart
* The canvas ID should be \`myChart\`
* You must use data from the \`window.rows\` global variable
* You may use moment.js for time and date manipulations
* You should return the javascript in a markdown code block with the \`javascript\` language tag
* You should return the SQL in a markdown code block with the \`sql\` language tag
* Do not include any HTML tags - just the javascript

create table actor
(
 actor_id integer not null primary key,
 first_name varchar(45) not null,
 last_name varchar(45) not null,
 last_update timestamp not null
);
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To create a bar chart showing the number of films per genre, we can use the `category` and `film_category` tables.

Here is the SQL query:

```sql
SELECT c.name AS category, COUNT(fc.film_id) AS num_films
FROM category c
LEFT JOIN film_category fc 
  ON c.category_id = fc.category_id
GROUP BY c.name
ORDER BY num_films DESC
LIMIT 20;
```

And here is the javascript code to generate the chart:

```javascript
// Get the data from the `window.rows` global variable
const data = window.rows.map(row => ({
  category: row.category,
  num_films: row.num_films
}));

// Extract the categories and number of films from the data
const labels = data.map(row => row.category);
const values = data.map(row => row.num_films);

// Set up the chart data
const chartData = {
  labels: labels,
  datasets: [{
    label: '# of Films',
    data: values,
    backgroundColor: 'rgba(54, 162, 235, 0.2)',
    borderColor: 'rgba(54, 162, 235, 1)',
    borderWidth: 1
  }]
};

// Configure the chart options
const chartOptions = {
  scales: {
    y: {
      beginAtZero: true
    }
  }
};

// Create the chart
const ctx = document.getElementById('myChart').getContext('2d');
const myChart = new Chart(ctx, {
  type: 'bar',
  data: chartData,
  options: chartOptions
});
```

This chart shows the number of films per genre, with the genre names on the x-axis and the number of films on the y-axis.
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Learnings

• The prompt is very important – experiment until it gives behaviour you need
• Be explicit and demanding: e.g. say exactly which version of a library to use

• Show it example output you want it to generate, e.g. show it some JSON
• Treat the generated code as if it is unsafe – execute in a sandbox

• It will make things up or be over-confident – implement error detection and retries



29PUBLIC

Conclusion

This is a new super power
We can do things now that a year ago were unthinkable

But it is difficult to get a language model to do what you want!
Handling security and incorrect responses is tricky.

Coding against a model is a skill that needs to be practiced.
So time to get experimenting!



Thank you




