Lesson 1.4: What an Al agent is, and when a plain
workflow is the better choice

AlOps on AWS, Part 1: Agents from zero.

Download the lesson files: lesson-1.4.zip. It holds the code you run (lab/), the ten figures as PNG files
(figures/), this whole lesson as a PDF, and START-HERE.md, which lists every step of the hands-on part
with its expected output.

In lesson 1.3 you asked a model one question and got back a checked answer. From here on, the model
starts asking your code to do things for it, one step at a time. This lesson explains what that kind of
program is, and when you should build one and when you should not.

After this lesson you will be able to:

» explain what an agent is in one sentence, and point to each of its parts in a real run;

» say which parts of an agent are the model and which parts are your own code;

» look at any job and decide whether it needs an agent or a plain fixed program, by asking one
question.

Before you start: lessons 1.1 to 1.3. You know what a token is, how to send messages to a model, and
how to get a checked answer back as JSON.

Time: about 45 minutes, including the hands-on part.

The problem: the web page is down, and nobody wrote down the
steps

We run a small online shop for this course, and we break it on purpose so that we can learn to fix it.

The shop runs on Kubernetes, a system that starts your programs, watches them, and starts them again
when they fail. Each running copy of a program is called a pod. Before Kubernetes can start a pod, it
downloads a packaged copy of the program, called an image, from an image registry, which is an online
store of images.

One day we changed one setting: the shop's web server, nginx, was told to use an image version that
does not exist. We had also set the shop up so that Kubernetes removes the old web pod before it starts
the new one (the setting is called maxUnavailable: 1 with maxSurge: @). So when the new image could
not be downloaded, there was no web pod left, and the shop's web page went down.

We saved what Kubernetes showed at that moment, on 9 November 2026. The saved output ships in this
lesson's zip file, and here we print it in VS Code with cat, from inside the zip file's lab folder:

cat shop-snapshot/get-pods.txt
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e lab % cat shop-snapshot/get-pods.txt 1
$ kubectl -n shop get pods
Q NAME READY  STATUS RESTARTS  AGE
api-59cddf5844-b521g 1h7al Running 0 102s
29 postgres-84cd684998-kfm6t  1/1 Running 0 2d18h
queue-7d69dcb496-6p5jw 174 Running 0 102s
o redis-679ff8d847-nst9b byl Running 0 2d18h
o web-77cffc9b9c-gbbech /1 ImagePullBackOff @ 77s
®B worker-67f9c5c8b8-v2jcg 1/1 Running 0 102s
[exit @]
lab s i '

The same output as text (the first line is the command we saved it from, and the last line is its exit code):

$ kubectl -n shop get pods

NAME READY STATUS RESTARTS AGE
api-59cddf5844-b521g 1/1 Running 0 102s
postgres—-84cd684998-kfm6t 1/1 Running 0 2d18h
queue-7d69dcb496-6p5jw 1/1 Running 0 102s
redis—-679ff8d847-nst9b 1/1 Running 0 2d18h
web-77cffc9b9c—-gb66ch 0/1 ImagePullBackOff @ 77s
worker-67f9c5c8b8-v2jcg 1/1 Running (/] 102s
[exit 0]

The shop has six parts: the web page, an API, a worker that processes orders, a queue, a Redis cache
and a Postgres database. Five of them are running. The web pod shows ImagePullBackOff, which is
Kubernetes saying that it tried to download the image, failed, and is waiting before it tries again.
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One setting changed: the web server was told to use an nginx image version that does not exist. Kubernetes removed
the old web pod first, so nothing was left to serve the page.

J\, systemdesign.academy

We broke the shop in exactly this way many times while building the course. On 5 November we gave it to
a program that uses a language model, and we recorded everything the program did. In its first run it did
four things:

1. it listed the pods;

2. it read the web server's change history;

3. it read the events, which are Kubernetes' own notes about what went wrong;
4. it read the web server's settings.

That took about 9 seconds. Then it wrote its answer: the latest change asks for an image that does not
exist, so go back to the version before it. The answer was right.

Now look at how it chose those four steps. The instructions we gave the model contained some hints,
which you will read word for word in a moment. But no line of code made it follow an order. We broke the
page in the same way five times. The program used the same four tools in three different orders, and
every run proposed the same, correct fix.

AlOps on AWS, systemdesign.academy - page 3 of 40



So this lesson answers two questions. The first is who decided what to look at next. The second is how
the program knew when to stop, when no code told it.

Why this matters to anyone who is on call

Being on call means that when a system breaks, at any hour, you are the person who gets the alert and
has to fix it.

Some problems you have seen before. For those, a careful engineer writes a runbook, which is a fixed list
of steps, and a script can follow it. Other problems are new. Nobody can write their steps in advance,
because the second thing you check depends on what the first check showed you.

A program that chooses its own next step can help with the second kind of problem. But it is slower and
costs more, and it can take a different route each time it runs. You will measure all of this in the hands-on
part. So before you build one, you need a clear way to decide whether it is worth it, and this lesson gives
you one.

The idea: a new trainee with a phone list

A new trainee joins your team. You give her a goal: find out why the website is down. You also give her a
phone list: the database team, the network team, and the person who deployed last night.

She calls one person and listens. Then she decides whom to call next. Sometimes she rings two people
at once. She keeps going until she can answer the question. If she is still stuck after a long time, her
manager steps in and takes over.

An agent works in much the same way:

» the trainee is the model, the part that reads and decides;
» the phones are the tools;

« calling, listening and deciding again is the loop;

» the manager stepping in is a stop rule.

The LangChain documentation puts it in one sentence: "An agent is a model calling tools in a loop until a
given task is complete." LangChain is a popular Python library for building agents, and you will use it from
lesson 1.9.

A tool is a small function in your own code that you offer to the model, with a name and a short
description, for example 1ist_pods. In the recorded runs, the tools ran kubectl, the command-line
program for talking to Kubernetes.

AlOps on AWS, systemdesign.academy - page 4 of 40



The model writes an
answer tnstead of a
request, so the Loop
stops. This is the
wormal way out.

Awn agent Ls a model calling tools in a Loop until the job is done
This is the real run you will vead in this lessow. The wmodel asked for tools twice,

and pw its third call it wrote the answer Lnstead

Our code cownts the
wodel calls. if the Limit

is reached with no
1. The wmodel reads the whole

answer, our code stops
the Loop and a person
takes over.
4 conversation and decides
g what to do next.
]

2. [t writes @ regquest, not

aw answer, for example
please rum List_pods.

/
/
/
/
!
!
/
/
/
1
Each time rownd the
Loop, our code sends

4. our code adds the result
to the conversation and the whole conversation
calls the model again. again, so it grows:
1,571, thew 1,768,
thew 2,928 tokens. /
3

3. Our code runs that tool
Here it runs Rubectl
systemdesign.academy

against Kubernetes

The model only asks, and your code does the work
A language model cannot run anything. It reads the text you send it and writes text back. So how did our

program list the pods?
1. Our code sent the model the alert, plus a list of the tools it may ask for.
2. The model's first reply was 18 tokens long. It was not an answer. It was a request that said, in

effect, "run this tool for me"

3. Our code ran kubectl, added the result to the conversation, and called the model again
4. This repeated until the model wrote an answer instead of a request.
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The model only asks. Our code runs every tool.

The three model calls of one real run of our on-call agent, recorded on 5 November 2026 for the broken web page. The model never
touches Kubernetes: each of its replies is either a request or the answer.

@ The model a Our code o The shop
gpt-6-luna the agent program on Kubernetes
1. Our code sends the instructions, the
alert and the tool list: 1,571 tokens.
« 1
2. The reply is a request to run
a tool, not an answer: 18 tokens.
(2 >
3. Our code runs that
tool with kubectl.
© >
4. Kubernetes sends
back what it printed.
S o
5. Our code sends the whole
conversation again: 1,768 tokens.
« 5
6. The reply asks for
more tools: 73 tokens.
7. Our code runs those tools too.
'
8. Their output comes back.
e 0
9. Our code sends everything
again: 2,988 tokens.
« 19
10. The reply is the answer,
211 tokens, so the loop stops.
i >
The recording does not store which reply asked for which of the four tools, so the arrows say "a tool" and "more tools". systemdesign.academy

OpenAl's guide to tools says the same thing plainly: "When the model calls a function, you must execute it
and return the result." OpenAl uses the word function where we say tool.

Note: Some providers also offer built-in tools, such as web search, that run on the provider's own
servers. Even then the model only asks, and something other than the model does the work. In our
agent, every tool is code that we wrote.

These were the instructions we gave the model in the recorded runs. This is part of the real text, copied
from the agent's code:
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Your job: find the root cause of the incident from evidence, using the read tools, and return a
Diagnosis. Be efficient: start broad (k8s_list_pods, k8s_events), then look closer.

— Prefer rollout_undo for a deployment whose latest revision broke it (check k8s_rollout_history
first).

- If the cause is outside the shop namespace, or the fix would change the postgres deployment
itself (it holds the shop's data), set hand_to_human to true.

So the instructions suggest where to start and what to check before suggesting a rollback, and they set a
few firm rules. They do not say which tool to call second or third, and the model chose that differently from
run to run.

The conversation is the agent's memory

Here are the three model calls from that first recorded run. You will open the same file yourself in the
hands-on part.

Model call Tokens sentin  Of those, read from the cache Tokens written out ~ What the reply was

1 1,571 1,456 18 a request for a tool
2 1,768 1,568 73 a request for more tools
3 2,988 1,765 211 the answer

Look at the second column. The input grows on every call, because the model remembers nothing
between calls. So our code sends the whole conversation every time, including every tool result so far.
The big jump before call 3, about 1,220 tokens, is mostly the tool results that call 2 asked for.

The third column needs a word of explanation. When a request begins with exactly the same text as a
recent request, the provider can reuse its earlier work on that opening part. This is called the cache.
Tokens read from the cache are processed faster and billed at a much lower price. For the model we use,
a million new input tokens cost $0.10, a million tokens read from the cache cost $0.01, and a million
output tokens cost $0.50. The first time a long opening is seen, the provider stores it, and those tokens
cost a little more than normal, $0.125 a million. Only openings of 1,024 tokens or more are stored. The
model still uses every token you send. The cache only changes how much the repeated part costs and
how fast it is processed.

Check yourself. The model's first reply in that run was only 18 tokens long. Before you read on, write
down what you think those 18 tokens contained, and why it could not have been a guess at the cause.

Answer. A request to run a tool. At that moment the model had seen nothing about the shop yet, so it had
nothing to base a guess on. Every reply is one of two kinds: a request for one or more tools, or a final
answer. Your code tells them apart by looking at the kind of item in the reply, not by its length.

An agent is the model plus the harness around it

So who holds the tools, runs them, keeps the conversation and stops the loop? It is never the model. Your
own code does all of it. That code has a name: the harness.
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LangChain's documentation says: "A harness is everything around that loop: the prompt, the tools, and
any middleware that shapes the model's behavior." The prompt is the instructions you give the model, like
the ones you just read. Middleware is extra code that runs before or after each model call or tool call, for
example to count calls or to ask a person for approval, and lesson 1.10 covers it. An article on Martin
Fowler's site, by Birgitta Bockeler, puts the whole idea more shortly: "The term harness has emerged as a
shorthand to mean everything in an Al agent except the model itself."

So an agent is the model plus the harness.

An agent is the model plus the harness around it

The harness is all of our own code. The model stands apart from it.

the whole conversation goes in

The loop

It calls the model, runs what
the model asked for, and
calls the model again.

The model is not our code
It reads text and writes text,
- and that is all it can do.

The memory e~
The conversation so far.
Qur code sends all of it
again on every call.

The tool runner

"> o It runs the tool the model
named, such as list_pods.

This whole platform is %
our code: the harness.
The stop rules and limits 0

The most model calls allowed,
and what the tools may touch.

The shop on Kubernetes. Only our
code touches it, through the tools.

systemdesign.academy

The harness matters as much as the model does, and two examples show it.

» A better harness made the same model score higher. LangChain kept one model fixed, gpt-5.2-
codex, and changed only the harness around its coding agent. Its score on Terminal Bench 2.0, a
public set of programming tasks that an agent must complete in a terminal, rose from 52.8 to 66.5.

» A broken tool made a good model give a wrong answer. While we were building our own agent,
one of our tools asked kubectl for a combination of options that kubectl rejects. The model
received the error message instead of facts about the shop, and it wrongly concluded that the
cause was outside the shop. Nothing crashed, so the broken tool showed up only as a wrong
answer.

How the loop stops
There are two ways, and a good harness has both.

1. The model decides it is done. On every call the model either asks for more tools or writes its
answer. When it writes an answer, the loop ends. This is the normal way out.
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2. Arule in your code ends it. Your code counts, and stops the loop at a limit even if the model
never answers. Anthropic's guide on agents says it is "common to include stopping conditions (such
as a maximum number of iterations) to maintain control."

Each harness picks its own numbers. The full on-call agent we recorded allows at most 14 model calls
and 24 tool calls for one incident. The small program you will run in step 4 of the hands-on part allows 8
model calls, and you will watch that limit stop it. In the 55 runs we recorded, the most any single run used
was 5 model calls and 9 tool calls, so the limits never fired. They are there for the night when a run keeps
going round in circles.

Check yourself. The recorded agent reaches its 14th model call and still has no answer. Decide what
should happen next. Then think about why our code should not simply take the model's best guess so far
and put it in front of a person to approve.

Answer. The loop ends with no diagnosis, and the incident goes to a person to investigate from the start.
A guess that nothing has checked should never reach an approval screen, because people tend to
approve what they are shown. Part 4 of this course builds the approval step and shows why this matters.

Workflow or agent: who picks the next step?

Once you have seen an agent work, it is tempting to make everything an agent, and that is usually a
mistake.

When your own code decides the order of the steps, the program is called a workflow. Anthropic's guide
"Building effective agents" draws the line like this: "Workflows are systems where LLMs and tools are
orchestrated through predefined code paths." LLM stands for large language model. In plain words, a
workflow runs the model and the tools along paths that you wrote in advance. The same guide continues:
"Agents, on the other hand, are systems where LLMs dynamically direct their own processes and tool
usage." In plain words, in an agent the model itself decides, while it runs, which tools to use and in what
order.

A workflow can still call a model. Our own on-call system does this all the time: one step asks a model
how severe an alert is, and another asks whether a fix worked. Those are still workflow steps, because
our code picks what happens next. So the difference between a workflow and an agent is not whether a
model is used. It is who picks the next step.

Here is the one question to ask about any job:
Does the next step depend on what you just found?

» Finding out why the site is down: yes. You cannot know your second check until you have seen the
first one, so an agent can help here.

» Rolling back to the last good version, after a person has approved it: no. The steps are the same
every time, so write a workflow.
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Workflow or agent: one question decides it

A workflow can call a model too. The difference is who picks the next step: your code, or the model.
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Anthropic's guide draws the same line: workflows follow predefined code paths, and agents direct their own tool use. systemdesign.academy

When not to use an agent

Anthropic's guide gives the general rule: "we recommend finding the simplest solution possible, and only
increasing complexity when needed." It also names the price: "Agentic systems often trade latency and
cost for better task performance." Latency means waiting time.

In practice, prefer a plain workflow, with or without a model inside it, in these cases.

» You already know the steps. A known fault with a known runbook is a script, not an investigation.
» The job must run the same way every time. For example, applying a change that a person
approved, or anything an auditor will check later.

» Speed or cost matters more than flexibility. You will measure the difference in the hands-on part.
« ltis one fixed choice. "Is this alert SEV1, SEV2, SEV3 or SEV4?" asks the model to pick one level
from a fixed list, where SEV1 is the most severe. One model call inside a workflow is enough for

that.

» The action cannot be undone. Deleting data or restarting a database should never be a step the
model takes on its own. In this course the model may suggest such a change, but a separate part
of our code checks it and a person approves it.

Use an agent when the work is open-ended. In Anthropic's words, agents "can be used for open-ended
problems where it's difficult or impossible to predict the required number of steps".

Check yourself. A team calls this program their "Al agent": a script sends each of 40 alerts to a model,
one at a time, and the model writes a label for each, until all 40 are labelled. There is a model, there is a
loop, and it runs until the job is done. Is it an agent by this lesson's test?
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Answer. No. The model never asks for a tool and never picks the next step. The script decides that alert 2
comes after alert 1. It is a workflow that uses a model, and that is a sound design for this job. Some
products call this kind of program an agent, so the test is always the same: who picks the next step?

Hands-on: watch an agent choose, then compare it with a workflow
You will do four things:

1. draw the agent loop by hand;

2. read 55 recorded runs of our full on-call agent with a small script;

3. label every part of one real run;

4. run the same incident as a workflow and as an agent, with real model calls, and compare them.

Every output below comes from a real run on our own machine. Steps 2 and 3 read recordings of our full
on-call agent, which ship in the zip file. Step 4 runs the program in the zip file itself.

What you need

e This lesson's zip file, lesson-1.4.zip. Everything below runs inside its lab folder.

» Steps 1 to 3: Python 3.9 or newer. No packages, no key and no cluster.

« Step 4: uv and your OpenAl key, as set up in lessons 0.1 and 0.6. If you do not have Python 3.12,
uv downloads it for step 4 by itself. Step 4 costs a small fraction of a cent: our 16 runs on 11
November cost $0.0028 in total.

Get the files ready

These are the same steps as in START-HERE.md inside the zip. On a Mac, use the Terminal or the
terminal in VS Code. On Windows, use the Ubuntu terminal that lesson 0.1 set up (WSL2): every
command is then exactly the Mac command. A command prints nothing unless an output is shown under
it.

On a Mac, go to the folder that holds the zip:

cd ~/Downloads

On Windows, instead, copy the zip from your Windows Downloads folder into Ubuntu, replacing YOUR-
WINDOWS-NAME with your Windows user name, and go to your Ubuntu home folder. If unzip is missing,
install it once with sudo apt install unzip.

cp /mnt/c/Users/YOUR-WINDOWS-NAME/Downloads/lesson-1.4.zip ~/

cd ~
Then, on both systems:

unzip —-q lesson-1.4.zip
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cd lesson-1.4/1lab

1s

README.md tools.py
calls-one-incident.jsonl trace.py
pyproject.toml uv. lock

runs.jsonl workflow_or_agent.py

shop-snapshot

Your terminal may arrange the names in a different number of columns.

Check your Python and uv. Ours printed these versions; any Python from 3.9 up is fine:

python3 —-version
Python 3.13.15
uv —-version

uv 0.12.5 (Homebrew 2026-08-14 aarch64-apple-darwin)

For step 4, put your key in a file called .env in the lab folder, as one line: OPENAI_API_KEY= followed by
the key. The easiest way is to run code . inthe lab folder, then choose File, New File in VS Code and
save it as .env. Never print the key, and never commit or share the file.

The 1lab folder holds:

e trace.py, a script that prints what the recorded agent did;

e runs.jsonl, 55 real runs of our full on-call agent, recorded on 5 November 2026 (11 kinds of
incident, 5 runs of each);

e calls-one-incident.jsonl, every model call of one of those runs;

e workflow_or_agent.py and tools.py, for step 4;

e pyproject.toml and uv. lock, which tell uv the Python version and the two libraries step 4
needs;

e shop-snapshot/, the real kubectl output saved from our broken shop on 9 November 2026, so
step 4 needs no cluster;

o README.md, the same steps in short.

A .jsonl file is a text file with one JSON record on each line. Each Python file is shown in full in the step
that uses it: first a screenshot of the whole file open in VS Code, then the same file as text with a Copy
button.

Step 1: Draw the loop by hand

On paper, draw the loop from the first figure. Start with a box for the goal: why is the website down? Then
draw four boxes in a ring:
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1. the model thinks, then writes either a request or an answer;

2. the request names a tool to run;

3. your code runs that tool;

4. your code adds the result to the conversation, and an arrow goes back to box 1.

Then draw the two ways out: an arrow from box 1 to answer, and an arrow from box 4 to the limit is
reached, so a person takes over. Keep the drawing, because you will label it in step 3.

Step 2: See the model choose its own route
The file: lab/trace.py

trace.py sitsin the lab folder of the zip, next to runs.jsont, the file it reads. It is 54 lines long. Here it
is in VS Code, in two parts:
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lab Gy~ e 0B 0
— @ tracepy X m -
@ trace.py
ED 1 ""YPrint what a real agent did, run by run, from the recorded b
@ on-call runs.
2
¥ 3 Lesson 1.4 of AIOps on AWS. Reads runs.jsonl (55 real runs of the
i on-call
4 agent, 5 November 2026) and shows, for one incident type, the tools
i the model
5 asked for, in order, and when it stopped. Needs only Python 3.9 or
newer: no
6 packages, no API key, no cluster.
7
8 Author: Roni Das
9 Created: 2026-11-05
19
11

12 import json

13 import sys

14 from collections import Counter
15 from pathlib import Path

16
17 RUNS_FILE = Path(__file_ ).with_name("runs.jsonl")
18
19
20 def main() —> None:
21 runs = [json.loads(line) for line in RUNS_FILE.read_text
(encoding="utf-8").splitlines()]
22
23 # No incident type given: 1list the types we have, and how many
runs of each.
24 if len(sys.argv) < 2:
25 counts = Counter(run["case"] for run in runs)
26 print("Incident types in runs.jsonl (runs of each):")
® 27 for case, n in counts.items():
3 28 print(f" {case:34} {n}")
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lab Gy~ 0 0B O
= @ trace.py X o -
& trace.py
ib 29 print("\nNext: python3 trace.py image_not_found:web ]
Q (Windows: py trace.py image_not_found:web)")
30 return
gp 31
£S5 32 case = sys.argv[1]
33 chosen = [run for run in runs if run["case"] == case]
0 34 if not chosen:
35 print(f"No runs for {case!r}. Run trace.py with no name to
see the list.")
36 return
37
38 print(f"{case}: {len(chosen)} runs of the same incident\n")
39 for run in chosen:
40 steps = [name.removeprefix("k8s_") for name in run["agent"]
["tool _ecalls™]]
41 diagnosis = run["diagnosis"]
42 if diagnosis["hand_to_human"]:
43 ended = "handed to a person"
44 else:
45 ended = f"proposed {diagnosis|['proposed_action']} on
{diagnosis['action_target']}"
46 print(f"run {run['rep'l}: {' > '.join(steps)}")
47 print(f" {len(steps)} tool calls, {run['agent']
['seconds']} s, then stopped: {ended}")
48
49 orders = Counter(tuple(run["agent"]["tool_calls"]) for run in
chosen)
50 print(f"\nDifferent tool orders across these {len(chosen)} runs:
{len(orders)}")
51
52
53 if name__ == "__main__":
® 54 main()

The whole file, to read or copy:

"""Print what a real agent did, run by run, from the recorded on-call runs.

Lesson 1.4 of AIOps on AWS. Reads runs.jsonl (55 real runs of the on-call
agent, 5 November 2026) and shows, for one incident type, the tools the model
asked for, in order, and when it stopped. Needs only Python 3.9 or newer: no
packages, no API key, no cluster.

Author: Roni Das

Created: 2026-11-05

import json
import sys

from collections import Counter
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from pathlib import Path

RUNS_FILE = Path(__file__).with_name("runs.jsonl")

def main() —> None:
runs = [json.loads(line) for line in RUNS_FILE.read_text(encoding="utf-8").splitlines()]

# No incident type given: list the types we have, and how many runs of each.
if len(sys.argv) < 2:
counts = Counter(run["case"] for run in runs)
print("Incident types in runs.jsonl (runs of each):")
for case, n in counts.items():
print(f" {case:34} {n}")
print("\nNext: python3 trace.py image_not_found:web (Windows: py trace.py
image_not_found:web)")
return

case = sys.argv[1]

chosen = [run for run in runs if run["case"] == casel

if not chosen:
print(f"No runs for {case!r}. Run trace.py with no name to see the list.")
return

print(f"{case}: {len(chosen)} runs of the same incident\n")
for run in chosen:
steps = [name.removeprefix("k8s_") for name in run["agent"]["tool_calls"]]
diagnosis = run["diagnosis"]
if diagnosis["hand_to_human"]:
ended = "handed to a person"
else:
ended = f"proposed {diagnosis['proposed_action']l} on {diagnosis['action_target']}"
print(f"run {run['rep'l}: {' > '.join(steps)}")
print(f" {len(steps)} tool calls, {run['agent']l['seconds']} s, then stopped: {ended}")

orders = Counter(tuple(run["agent"]["tool_calls"]) for run in chosen)
print(f"\nDifferent tool orders across these {len(chosen)} runs: {len(orders)}")

if __name__ == "__main_ ":

main()

Read main from the bottom up. The last lines are the point of the script: for one kind of incident, it prints
the tools the model asked for, in order, and how each run ended. run["agent"] ["tool_calls"] isthe
list our on-call agent recorded, one name for each tool the model asked for.

Run it

Open a terminal in the lab folder and list what the recordings hold:

python3 trace.py

Incident types in runs.jsonl (runs of each):
image_not_found:web
wrong_db_password:api
missing_env_var:worker
oom_killed:worker
unschedulable:api
readiness_probe_wrong_port:api
service_selector_mismatch:api
trap_outside_scope:coredns
trap_freeze:worker

(S, C, O, RO, B G, B C, RO, RGO, R0,
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trap_database:postgres 5
bad_entrypoint:worker 5

Next: python3 trace.py image_not_found:web

(Windows: py trace.py image_not_found:web)

Each name is a fault and the part of the shop it hit. Three of them are traps, where the right outcome is
that a person takes over instead of a fix being applied. In two traps the agent itself hands the incident
over. In trap_freeze, the agent proposes a fix, and a later workflow step stops it because changes are
frozen at that moment, which is why trace.py shows a proposal for that one.

Now look at the fault from the story, five runs of the same broken web server:

python3 trace.py image_not_found:web

B ¥ w 00O

Problems  Output Debug Conscle  Terminal

e lab
ima

run

run

run

run

run

Dif
lab

% python3 trace.py image_not_found:web
ge_not_found:web: 5 runs of the same incident

@: list_pods > rollout_history > events > get_deployment

4 tool calls, 9.3 s, then stopped: proposed rollout_undo on deployment/web
1: get_deployment > list_pods > events > rollout_history

4 tool calls, 8.1 s, then stopped: proposed rollout_undo on deployment/web
2: list_pods > events > get_deployment > rollout_history

4 tool calls, 10.2 s, then stopped: proposed rollout_undo on deployment/web
3: list_pods > events > get_deployment > rollout_history

4 tool calls, 11.4 s, then stopped: proposed rollout_undo on deployment/web
4: get_deployment > list_pods > events > rollout_history

4 tool calls, 8.2 s, then stopped: proposed rollout_undo on deployment/web

ferint tool orders across these 5 runs: 3
%

The same output as text:

image_not_found:web: 5 runs of the same incident

run

run

run

run

run

0:

list_pods > rollout_history > events > get_deployment
4 tool calls, 9.3 s, then stopped: proposed rollout_undo on deployment/web

: get_deployment > list_pods > events > rollout_history

4 tool calls, 8.1 s, then stopped: proposed rollout_undo on deployment/web

: list_pods > events > get_deployment > rollout_history

4 tool calls, 10.2 s, then stopped: proposed rollout_undo on deployment/web

: list_pods > events > get_deployment > rollout_history

4 tool calls, 11.4 s, then stopped: proposed rollout_undo on deployment/web

: get_deployment > list_pods > events > rollout_history

4 tool calls, 8.2 s, then stopped: proposed rollout_undo on deployment/web

Different tool orders across these 5 runs: 3

D@D
Besh +~ @D W - |23 X

The tool names here are a little different from the ones in step 4, because this is our full on-call agent with
its own tools. events reads the Kubernetes events, and rollout_history reads the list of changes to a
deployment. A deployment is the Kubernetes setting that says which image to run and how many pods.
get_deployment reads that setting, and rollout_undo means going back to the previous version.

Three things in this output matter.

o The same tools, in different orders. The model chose the order in each run, and no line of our
code did.
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» The same answer. All five proposed rollout_undo.
« It stopped by itself. Every run ended because the model wrote its answer, not because a limit
fired.

Now an incident that is not the shop's problem at all. A Kubernetes cluster is the group of machines that
runs all the pods. CoreDNS is the service that turns names into addresses inside the cluster, and it does
not belong to the shop:

python3 trace.py trap_outside_scope:coredns

trap_outside_scope:coredns: 5 runs of the same incident

run @: list_pods > events

2 tool calls, 5.4 s, then stopped: handed to a person
run 1: events > list_pods

2 tool calls, 6.2 s, then stopped: handed to a person
run 2: list_pods > events

2 tool calls, 5.7 s, then stopped: handed to a person
run 3: list_pods > events

2 tool calls, 9.5 s, then stopped: handed to a person
run 4: list_pods > events

2 tool calls, 7.1 s, then stopped: handed to a person

Different tool orders across these 5 runs: 2
Here the alert itself named CoreDNS, and the instructions you read earlier say that a cause outside the

shop goes to a person. So the hand-over follows our rule. What the model chose for itself was how much
to check first: two quick looks to confirm that the shop's own pods were healthy, and then it stopped.
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Two incidents, five runs each: the model picked the route, and the outcome
stayed the same

What trace.py printed from our recorded runs of 5 November 2026. Each colour is one tool, so two runs with the same colours in the same
order took the same route. Read each row from left to right.

image_not_found:web: the web server asks for an image that does not exist
The model picked the order of the four tools by itself in every run, and every run ended with the same fix.

Run0 orderA [list_pods] > [ rollout_h istorﬂ > [events] > [get_deployment] 9.3s proposed rollout_undo
Run1  orderB [get_dep loyment] > [ list_pods ] > [events] > [ rollout_h istory] 81s proposed rollout_undo
Run2 orderC [list_pods] > [events] > [get_deployment ] > [ rollout_h istory] 10.2s proposed rollout_undo
Run3 orderC [list_pods] > [events] > [get_deployment] > [ rollout_history] 11.4 s proposed rollout_undo
Rund4 orderB [get_deployment] > [ list_pods ] > [events] > [ rollout_h istory] 8.2s proposed rollout_undo
3 different orders in 5 runs. All 5 proposed going back to the previous version.

trap_outside_scope:coredns: the alert is about a part that is not the shop's

Our instructions say a cause outside the shop goes to a person. The model chose only how much to check first.

Run0  order A [ list_pods] > [events ] 54s handed to a person
Run1 orderB [events] > [ list_pods ] 6.2s handed to a person
Run2 orderA [ list_pods] > [events ] B7s handed to a person
Run3 orderA [ list_pods ] > [events ] 95s handed to a person
Run4  order A [ list_pods ] > [events ] 71s handed to a person

2 different orders in 5 runs. All 5 stopped after two quick looks and handed the incident to a person.

Every run stopped because the model wrote its answer. No limit fired. systemdesign.academy

Step 3: Label every part of one real run

The file calls-one-incident.jsonl holds every model call of run O above, one line per call. It has seven
lines. Three of them are the investigation, which is the agent. The other four are the fixed workflow steps
around the agent: rating how severe the alert is, choosing which team should handle it, deciding whether
to call a person, and checking whether the fix worked. grep is a command that prints only the lines
containing a word, so this shows only the agent's three calls. (In plain PowerShell on Windows, type
Select-String investigate calls—one-incident.jsonl instead. It prints the same three lines, each
with the file name and line number in front.)

grep investigate calls-one-incident.jsonl

{"ts": "2026-11-05T05:00:35.495+00:00", "provider": "openai", "model": "gpt-6-luna", "input_tokens":
1571, '"cached_tokens": 1456, "output_tokens": 18, "usd": 3.506e-05, '"seconds": 2.227, "incident":

""phasel-image_not_found-web-gpt-6-luna—-openai-decisions-r@-1793854804", "step": "investigate",
"prices_read_on": "2026-11-05", "run": "phasel", "case": "image_not_found:web", "trial_model": "gpt-
6-luna", "decider": "openai-decisions", "rep": 0}

{"ts": "2026-11-05T05:00:37.936+00:00", "provider": "openai", "model": "gpt-6-luna", "input_tokens":
1768, 'cached_tokens": 1568, "output_tokens": 73, "usd": 7.218e-05, 'seconds": 2.308, "incident":

"phasel-image_not_found-web-gpt-6-luna—-openai-decisions—-r@-1793854804", "step": "investigate",
"prices_read_on": "2026-11-05", "run": "phasel", "case": "image_not_found:web", "trial_model": "gpt-
6-luna", "decider": "openai-decisions", "rep": 0}

{"ts": "2026-11-05T05:00:42.529+00:00", "provider": "openai", "model": "gpt-6-luna", "input_tokens":
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2988, '"cached_tokens'": 1765, "output_tokens'": 211, "usd": 0.00024545, '"seconds": 4.214, "incident":
"phasel-image_not_found-web-gpt-6-luna—-openai-decisions-r@-1793854804", "step": "investigate",
"prices_read_on": "2026-11-05", "run": "phasel", "case": "image_not_found:web", "trial_model": "gpt-
6-luna", "decider": "openai-decisions", "rep": 0}

The lines are long, so you may find it easier to open the file in VS Code. For this lesson, read only four
fields in each line: model, input_tokens, cached_tokens and output_tokens. The other fields are
labels our test runs used to keep track of things, and you can ignore them for now.

Now write these labels on your loop drawing from step 1:

e Model: gpt-6-luna, called 3 times.

o Tools: list_pods, rollout_history, events and get_deployment. Our code ran them, never the model.

» Loop: call 1 asked for a tool (18 tokens out), call 2 asked for more tools (73 tokens out), and call 3
answered (211 tokens out).

» Memory: the input grows from 1,571 to 1,768 to 2,988 tokens, because every call carries the whole
conversation so far.

o Stop rules: the model answered on call 3, far below the limit of 14.

» Harness: draw one circle around everything except the model.

only one step of our on-call system is an agent

The seven model ealls of one recorded ineident (ruw 0, 5 November 2026), placed ow the steps of our on-call flow.
grep lnvestigate keeps only the three calls of step 2. The other fowr are fixed questions that owr code asks.

r D I N Y @ N
1. ntake ) 1| 2 mvestigate @& || | = pecide @ 4. Propose
our code asks the model I| This step is the agent. : our code asks the wmodel our code turns the cause
two fixed questions: how : The model picks its own : one fixed question: should into one proposed fix:
severe is it, and which "T tools, one reply at a time. T aperson take over? roll back deployment/web.
team. should hawdle it? I :
2 model calls, with : = model calls, with 1,571, : 1 wodel eall, Ne model call
268 and 249 tokens tn Il 1,762 and 2,982 tokens in I with 224 tokewns Ln

L J |~L_ 1 ,

( ) 7 N\ g N [
2. Report 7. verify (&) &. Execute 5. Approval
Our code writes down Our eode asks the model Our code applies the The proposed fix waits
what happened, step one fixed question: is the approved fix to the shop. for a yes before anything
by step. <7 web page working again? = L the shop changes.
No model call 1 model call, No model call No model call

with 445 tokens in
4 & J \. J \,

Sevew model calls i all: 2 in Lntake, 3 in the agent, 1 iw deeide and 1 in verify.

The agent is one step inside a fixed workflow, and our code decides whew it starts and what happens after it. systemdesign.academy

Note: Four tools in three model calls means that at least one reply asked for more than one tool at
once, like the trainee ringing two people at the same time. OpenAl's guide says "The model may
choose to call multiple functions in a single turn." The recording does not store which reply asked for
which tool. Judging by the sizes, 18 tokens is about the size of one short request, so call 2 most likely
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asked for the other three.

Step 4: The same incident as a workflow and as an agent

Now you will run real model calls. The program workflow_or_agent.py investigates the same broken
shop in two ways, using the same three read-only tools from tools.py. In this lab the tools do not run
kubectl against a live cluster. They return the real kubectl output that we saved from the broken shop,
so you need no cluster and every student sees the same shop.

» workflow: our code runs list_pods, then get_events, then rollout_history for the web
server, always in that order. Then it asks the model once: here is everything, what is the cause and
the fix?

» agent: the model gets the three tools and picks what to run, one reply at a time, until it answers or
reaches the limit of 8 model calls.

Both designs get the same instructions, which you can read at the top of the file:

RULES = ("You are the on-call engineer for a small online shop on Kubernetes. "
"In two sentences, say what caused the problem and what fix you recommend.")
"The shop's web page is down. Find out why."

ALERT

The agent's instructions add three words, "Use the tools.", so that it knows it may ask for them. The
workflow reads the web server's history because the alert says the web page is down, so our code knows
which part to look at. Everything else is the same: the model, the alert, the tools and the saved shop.

The program is two files in the lab folder of the zip: tools.py holds the three tools, and
workflow_or_agent.py holds the two designs. A third file, pyproject.toml, tells uv what to install.
Here is each one in full.

The file: 1ab/tools.py

57 lines, in two parts. The top half is the three tools, which are plain Python functions. The bottom half is
what the model is told about them.
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& @

@ tools.py X (=
@ tools.py

1 r""The shop's tools for lessons 1.4 and 1.5: three plain Python B
functions, and their descriptions.

2

3 Each function returns what kubectl really printed when we broke the
demo shop on

4 9 November 2026: the web deployment was changed to an nginx image
that does not exist.

5 The output is saved in shop-snapshot/, so you need no cluster for
this lesson.

6

7 Author: Roni Das

8 Created: 2026-11-09

9 Modified: Roni Das, 2026-11-11 (shared with lesson 1.4)

1 e

11

12 from pathlib import Path

13

14 SNAPSHOT = Path(__file_ ).with_name("shop-snapshot")

15

16

17 def saved_output(name: str) —> str:

18 """Return the saved kubectl output, without the command line at

the top."""

19 text = (SNAPSHOT / f"{name}.txt").read_text(encoding="utf-8")

20 return text.split("\n", 1)[1].rsplit("[exit", 1)[@].strip()

21

22

23 def list_pods() —> str:

24 return saved_output("get-pods")

25

26

27 def get_events() —> str:

28 return saved_output("events")

29

30

31 def rollout_history(deployment: str) —> str:

32 if deployment != "web":

33 return f'Error from server (NotFound): deployments.apps "

&« S lab C:!V DSEDQ[:D

{deployment}" not found'
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= % tools.py X (=
& tools.py
& 34 history = saved_output("rollout-history-web") B
Q 35 for revision in (1, 2):
36 history += "\n\n" + saved_output(f"rollout-history-web-rev
5 {revision}")
2 37 return history
38
B 39
40 NO_INPUTS = {"type": "object", "properties": {}, "required": [],
41 "additionalProperties": False}
42

43 # What the model is told about each tool: a name, what it does, the
inputs it needs.
44 TOOLS = [

45 {"type": "function", "name": "list_pods", "strict": True,
"parameters": NO_INPUTS,

46 "description": "List every pod in the shop with its status and

restarts."},

47 {"type": "function", "name": "get_events", "strict": True,
"parameters": NO_INPUTS,

48 "description": "The shop's recent Warning events: failed image
pulls, crashes."},

49 {"type": "function", "name": "rollout_history", "strict": True,

50 "description": "The revisions of one deployment, and the image
each one used.",

51 "parameters": {"type": "object", "required": ["deployment"],

52 "additionalProperties": False,

53 "properties": {"deployment": {"type":

"string"}}}},

54 ]

55

56 FUNCTIONS = {"list_pods": list_pods, "get_events": get_events,

57 "rollout_history": rollout_history}

The whole file, to read or copy:

"""The shop's tools for lessons 1.4 and 1.5: three plain Python functions, and their descriptions.
Each function returns what kubectl really printed when we broke the demo shop on

9 November 2026: the web deployment was changed to an nginx image that does not exist.

The output is saved in shop-snapshot/, so you need no cluster for this lesson.

Author: Roni Das

Created: 2026-11-09
Modified: Roni Das, 2026-11-11 (shared with lesson 1.4)

from pathlib import Path

SNAPSHOT = Path(__file_ ).with_name("shop-snapshot")
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def saved_output(name: str) —> str:
"""Return the saved kubectl output, without the command line at the top."""
text = (SNAPSHOT / f"{name}.txt").read_text(encoding="utf-8")
return text.split("\n", 1) [1].rsplit("[exit", 1)[0@].strip()

def list_pods() —> str:
return saved_output("get-pods")

def get_events() —> str:
return saved_output("events")

def rollout_history(deployment: str) —> str:
if deployment != "web":
return f'Error from server (NotFound): deployments.apps "{deployment}" not found'
history = saved_output("rollout-history-web")
for revision in (1, 2):
history += "\n\n" + saved_output(f"rollout-history-web-rev{revision}")
return history

NO_INPUTS = {"type": "object", "properties": {}, "required": [],
"additionalProperties": False}

# What the model is told about each tool: a name, what it does, the inputs it needs.
TOOLS = [
{"type": "function", "name": "list_pods", "strict": True, "parameters": NO_INPUTS,

"description": "List every pod in the shop with its status and restarts."},
{"type": "function", '"name": "get_events", "strict": True, "parameters'": NO_INPUTS,
"description": "The shop's recent Warning events: failed image pulls, crashes."},

{"type": "function", "name": "rollout_history", 'strict": True,
"description": "The revisions of one deployment, and the image each one used.",
"parameters": {"type": "object", "required": ["deployment"],

"additionalProperties": False,
"properties": {"deployment": {"type": "string"}}}},

FUNCTIONS = {"1list_pods": list_pods, "get_events": get_events,
"rollout_history": rollout_history}

Two things to notice. The model never sees the Python functions, only the TOOLS list: a name, a
description and the inputs. And FUNCTIONS is how our code finds the function when the model names a
tool.

The file: lab/workflow_or_agent.py

121 lines, in five parts.
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= @ workflow_or_agent.py X (=
% workflow_or_agent.py
mb 1 r""The same broken shop, investigated twice: once as a workflow, i
@ once as an agent.
2
gp 3 Lesson 1.4 of AIOps on AWS. In the workflow, our code decides which
i three
4 things to look at, in a fixed order, and asks the model once for the
i cause.
5 In the agent, the model is given the same three tools and decides
for itself
6 what to look at next, until it answers. Both print what they did and
what it
7 cost, so you can compare. The tools read a real saved snapshot of
the shop
8 (shop-snapshot/), so you need no cluster. Needs OPENAI_API_KEY in .
env.,
9
10 uv run workflow_or_agent.py workflow
11 uv run workflow_or_agent.py agent
12 MAX_MODEL_CALLS=1 uv run workflow_or_agent.py agent (watch
the limit stop it)
13
14 Author: Roni Das
15 Created: 2026-11-11
16 """
17
18 import json
19 import os
20  import sys
21 import textwrap
22 import time
23 from functools import cache
24
® 25 from dotenv import load_dotenv
£33 26 from openai import OpenAl

&« 3 lab C:!V DSEDQED
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@ workflow_or_agent.py X o -

@ workflow_or_agent.py

27
28

29
30
31

32
33

34
35

36

37
38
39

40
41
42
43
44
45
46

47
48
49
50
51

from tools import FUNCTIONS, TOOLS, get_events, list_pods,
rollout_history

MODEL = "gpt-6-luna"
# $ per 1M tokens, read on 11 Nov 2026. A token written to the cache
costs a little more
# than a new one; a token read back from the cache costs much less.
PRICE = {"input": 0.10, "cache_write": 0.125, "cache_read": 0.01,
"output": 0.50}
MAX_MODEL_CALLS = int(os.environ.get("MAX_MODEL_CALLS", "8"))
RULES = ("You are the on-call engineer for a small online shop on
Kubernetes. "
"In two sentences, say what caused the problem and what fix
you recommend.")
ALERT = "The shop's web page is down. Find out why."

totals = {"calls": @, "tokens_in": @, "cache_read": 0,
"cache_write": @, "tokens_out": 0,
"usd": 0.0}

@cache

def client() —> OpenAI:
"""Create the OpenAI client once, the first time it is needed."""
load_dotenv(".env") # reads OPENAI_API_KEY from .env; it is
never printed
return OpenAI()

def ask_model(conversation: list, tools: list | None = None):
"""Send the whole conversation to the model once, and add its
usage to the totals."""
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= @ workflow_or_agent.py X m -

52

53

54

BB "7 ¢ O [

35
56
57

58
59
60
61
62
63
64

65

66
67
68
69
70

71

72

73

74
75

& @

def

2 workflow_or_agent.py

# effort "none": the model answers straight away, with no hidden
thinking first
response = client().responses.create(model=MODEL,
input=conversation, tools=tools or [],
reasoning={"effort":
"none"})
U = response.usage
read = u.input_tokens_details.cached_tokens or 0
written = getattr(u.input_tokens_details, "cache_write_tokens",
Q) or @
new = u.input_tokens - read - written
totals["calls"] += 1
totals["tokens_in"] += u.input_tokens
totals["cache_read"] += read
totals["cache_write"] += written
totals["tokens_out"] += u.output_tokens
totals["usd"] += (new *x PRICE["input"] + written * PRICE
["cache_write"]
+ read * PRICE["cache_read"] + u.output_tokens
* PRICE["output"]) / 1leb6
return response

workflow() —-> str:
"""Qur code picks the steps and their order. The model is asked
once, at the end."""
print("our code runs: list_pods > get_events > rollout_history
(web)")
evidence = (f"Pods:\n{list_pods()}\n\nWarning events:\n
{get_events()}\n\n"
f"Rollout history of web:\n{rollout_history('web')}")
conversation = [{"role": "developer", "content": RULES},
{"role": "user", "content": f"{ALERT}\n\n
{evidence}"}]
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= @ workflow_or_agent.py X m -

76
77
78
79
80

BB "7 ¢ O [

81
82

83
84
85
86

87
88
89
90

91

92
93
94
95
96

97
98
99

100

&= 101

def

def

2 workflow_or_agent.py

return ask_model(conversation).output_text

run_tool(name: str, arguments: str) —> str:
"""Run the tool the model named. A mistake goes back to the
model as text, not a crash."""
if name not in FUNCTIONS:
return f"Error: there is no tool called {name}. Use one of:
{', '.join(FUNCTIONS)}."
Ery
return FUNCTIONS [name] (x*json.loads(arguments))
except (json.J]SONDecodeError, TypeError) as err:
return f"Error: the inputs for {name} were not usable
({err}). Check the tool's inputs."

agent() —> str | None:
"""The model picks the next step each time, until it answers or
hits the limit."""
conversation = [{"role": "developer", "content": RULES + " Use
the tools."},
{"role": "user", "content": ALERT}]

for _ in range(MAX_MODEL_CALLS):

response = ask_model(conversation, TOOLS)

conversation += response.output

calls = [item for item in response.output if item.type ==

"function_call"]

if not calls:

return response.output_text

asked = ", ".join(f"{call.name}({call.arguments})" for call
in calls)

print(f"model call {totals['calls'l} asks our code to run:
{asked}")

for call in calls:
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& = | lab C:?V DS[DQED

= @ workflow_or_agent.py X (=
@ workflow_or_agent.py
G 102 conversation.append({"type": "function_call_output", B
@ "call_id": call.call_id,
103 "output": run_tool(call.name, call.
% arguments)})
> 104 return None
105
B 106
107 if __name__ == "_ _main__":
108 mode = sys.argv[1l] if len(sys.argv) > 1 else ""
109 if mode not in ("workflow", "agent"):
110 sys.exit("Say which one to run: uv run workflow_or_agent.py
workflow (or agent)")
111 start = time.perf_counter()
112 answer = workflow() if mode == "workflow" else agent()
113 if answer is None:
114 calls = "call" if MAX_MODEL_CALLS == 1 else "calls"
115 print(f"\nno answer after {MAX_MODEL_CALLS} model {calls}:
hand this to a person\n")
116 else:
117 print("\n" + textwrap.fill(f"answer: {answer}", 90,
subsequent_indent=" ") + "\n")
118 print(f"{mode}: model calls {totals['calls'l}, cost ${totals
[™usd"]:.5%), ™
119 f"time {time.perf_counter() - start:.1f} s")
120 print(f"{' ' % len(mode)} tokens in {totals['tokens_in']}
({totals['cache_read'l} read from "
121 f"cache, {totals['cache_write']l} written to cache), tokens

out {totals['tokens_out']}")
The whole file, to read or copy:

"""The same broken shop, investigated twice: once as a workflow, once as an agent.

Lesson 1.4 of AIOps on AWS. In the workflow, our code decides which three
things to look at, in a fixed order, and asks the model once for the cause.
In the agent, the model is given the same three tools and decides for itself
what to look at next, until it answers. Both print what they did and what it
cost, so you can compare. The tools read a real saved snapshot of the shop
(shop—snapshot/), so you need no cluster. Needs OPENAI_API_KEY in .env.

uv run workflow_or_agent.py workflow
uv run workflow_or_agent.py agent
MAX_MODEL_CALLS=1 uv run workflow_or_agent.py agent (watch the 1limit stop it)

Author: Roni Das
Created: 2026-11-11

import json
import os
import sys
import textwrap
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import time
from functools import cache

from dotenv import load_dotenv
from openai import OpenAl

from tools import FUNCTIONS, TOOLS, get_events, list_pods, rollout_history

MODEL = "gpt-6-luna"

# $ per 1M tokens, read on 11 Nov 2026. A token written to the cache costs a little more

# than a new one; a token read back from the cache costs much less.

PRICE = {"input": 0.10, "cache_write": 0.125, '"cache_read": 0.01, "output": 0.50}

MAX_MODEL_CALLS = int(os.environ.get('"MAX_MODEL_CALLS", "8"))

RULES = ("You are the on-call engineer for a small online shop on Kubernetes.
"In two sentences, say what caused the problem and what fix you recommend.")

ALERT = "The shop's web page is down. Find out why."

totals = {"calls": 0, "tokens_in": @, "cache_read": 0, "cache_write": 0, "tokens_out": 0,
"usd": 0.0}

@cache

def client() —> OpenAI:
"""Create the OpenAI client once, the first time it is needed."""
load_dotenv(".env") # reads OPENAI_API_KEY from .env; it is never printed
return OpenAI()

def ask_model(conversation: list, tools: list | None = None):
"""Send the whole conversation to the model once, and add its usage to the totals."""
# effort "none": the model answers straight away, with no hidden thinking first
response = client().responses.create(model=MODEL, input=conversation, tools=tools or [],
reasoning={"effort": "none"})
U = response.usage
read = u.input_tokens_details.cached_tokens or 0
written = getattr(u.input_tokens_details, "cache_write_tokens", @) or 0
new = u.input_tokens - read - written
totals["calls"] += 1
totals["tokens_in"] += u.input_tokens
totals["cache_read"] += read
totals["cache_write"] += written
totals["tokens_out"] += u.output_tokens
totals["usd"] += (new * PRICE["input"] + written x PRICE["cache_write"]
+ read *x PRICE["cache_read"] + u.output_tokens * PRICE["output"]) / 1e6
return response

def workflow() —> str:
"""Qur code picks the steps and their order. The model is asked once, at the end."""
print("our code runs: list_pods > get_events > rollout_history(web)")
evidence = (f"Pods:\n{list_pods()}\n\nWarning events:\n{get_events()}\n\n"
f"Rollout history of web:\n{rollout_history('web"')}")

conversation = [{"role": "developer", "content": RULES},

{"role": "user", "content": f"{ALERT}\n\n{evidencel}"}]
return ask_model(conversation).output_text

def run_tool(name: str, arguments: str) —-> str:
"""Run the tool the model named. A mistake goes back to the model as text, not a crash."""
if name not in FUNCTIONS:
return f"Error: there is no tool called {name}. Use one of: {', '.join(FUNCTIONS)}."
try:
return FUNCTIONS[name] (x*json.loads(arguments))
except (json.JSONDecodeError, TypeError) as err:
return f"Error: the inputs for {name} were not usable ({err}). Check the tool's inputs."
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def agent() —> str | None:
"""The model picks the next step each time, until it answers or hits the limit."""
conversation = [{"role": "developer", "content": RULES + " Use the tools."},
{"role": "user", "content": ALERT}]
for _ in range(MAX_MODEL_CALLS):
response = ask_model(conversation, TOOLS)
conversation += response.output
calls = [item for item in response.output if item.type == "function_call"]
if not calls:
return response.output_text
asked =", ".join(f"{call.name}({call.arguments})" for call in calls)
print(f"model call {totals['calls']} asks our code to run: {asked}")
for call in calls:
conversation.append({"type": "function_call_output", "call_id": call.call_id,
"output": run_tool(call.name, call.arguments)})
return None

if __name__ == "__main_ ":
mode = sys.argv[1l] if len(sys.argv) > 1 else
if mode not in ("workflow", "agent"):
sys.exit("Say which one to run: uv run workflow_or_agent.py workflow (or agent)")
start = time.perf_counter()
answer = workflow() if mode == "workflow" else agent()
if answer is None:
calls = "call" if MAX_MODEL_CALLS == 1 else '"calls"
print(f"\nno answer after {MAX_MODEL_CALLS} model {calls}: hand this to a person\n")
else:
print("\n" + textwrap.fill(f"answer: {answer}", 90, subsequent_indent=" ") + "\n")
print(f"{mode}: model calls {totals['calls']}, cost ${totals['usd']:.5f}, "
f"time {time.perf_counter() - start:.1f} s")
print(f"{* ' % len(mode)} tokens in {totals['tokens_in'l} ({totals['cache_read'l} read from
f"cache, {totals['cache_write'l} written to cache), tokens out {totals['tokens_out']}")

The file: 1ab/pyproject.toml

< lab CY -~ 08 M@ B8 O
= i pyproject.toml X [0
& pyproject.toml
G i |[p roject] T
Q 2 name = "lesson-1-4"
3 wversion = "0.1.0"
4 4 description = "AIOps on AWS, lesson 1.4: what an agent is, and when
o a workflow is better"
5 requires-python = ">=3,12"
| 6 dependencies = ["openai==3.46.0", "python-dotenv==1.2.1"]
[project]
name = "lesson-1-4"
version = "0.1.0"
description = "AIOps on AWS, lesson 1.4: what an agent is, and when a workflow is better"

requires—-python = ">=3,12"
dependencies = ["openai==3.46.0", "python-dotenv==1.2.1"]

uv run reads this file, makes a private Python environment in a hidden .venv folder the first time, and

installs exactly these two libraries into it. uv. lock, next to it, pins the exact versions of everything they
need in turn, so your run uses the same libraries as ours.
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If some of these lines are new to you, that is fine. Lessons 1.5 to 1.8 go through a loop like this one
slowly, line by line, and you will write one yourself. For today, read the agent function once (lines 89 to
104, in parts 4 and 5) and match it to the ring in the first figure:

ask_model(conversation, TOOLS) sends the whole conversation and the descriptions of the
three tools. This is step 1 of the ring. ask_mode, higher up in the file, also adds up the tokens and
the cost of every call.

conversation += response.output keeps the model's reply in the memory.

if not calls: return response.output_text is the normal way out: a reply with no tool
request is the answer.

The inner for call in calls: loop is steps 3 and 4 of the ring: run_tool runs each tool the
model named, and the output is added to the conversation. If the model names a tool that does not
exist, or gives inputs that do not fit, run_tool sends back an error message as text, so the loop
does not crash.

return None is the second way out: the limit was reached with no answer.

Check yourself. Before you run it, write down two predictions: the number of model calls the workflow will
make, and the tools you expect the agent to ask for in its first reply.

Now run both designs, one after the other. First the workflow:

uv run workflow_or_agent.py workflow

The very first time, uv prints three extra lines before the program starts, because it is setting up the
private environment. Ours were:

Using CPython 3.12.14
Creating virtual environment at: .venv
Installed 15 packages in 78ms

Then the program prints its route, the answer and the cost. This is our real run:

our code runs: list_pods > get_events > rollout_history(web)

answer: The web page is down because the latest web deployment uses the nonexistent image

“nginx:1.29.99-alpine’, so its pods are stuck in “ImagePullBackOff . Roll back the
web deployment to revision 1 ('nginx:1.29-alpine’) or update it to a valid image
tag.

workflow: model calls 1, cost $0.00034, time 3.6 s

tokens in 2433 (@ read from cache, 2430 written to cache), tokens out 70

Then the agent:

uv run workflow_or_agent.py agent

model call 1 asks our code to run: list_pods({}), get_events({})
model call 2 asks our code to run: rollout_history({"deployment":"web"})

answer: The web page is down because web deployment revision 2 references

"nginx:1.29.99-alpine’, which does not exist, so its pod is stuck in
“ImagePullBackOff'; revision 1 used "nginx:1.29-alpine’. Roll back the web
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deployment to revision 1, or update it to a verified available image, and confirm
the web pod becomes Ready.

agent: model calls 3, cost $0.00044, time 6.2 s
tokens in 4844 (2094 read from cache, 2603 written to cache), tokens out 149

We ran the two on one command line, joined with ; , in VS Code's terminal, and the two outputs above
are that run, copied as text.

Compare it with your predictions. The workflow made one model call, as it always will. The agent's first
reply asked for two tools at once, the pods and the events. After reading them, it asked for the change
history, and its third reply was the answer. That is why its summary says 3 model calls but shows only two
"asks" lines. Both answers found the missing image and recommended going back to revision 1.

Look at the costs too. This workflow run cost $0.00034, because it was the first run that day: almost all of
its 2,433 input tokens were written to the cache, at the slightly higher price. Every later workflow run read
the same tokens back from the cache and cost $0.00006.

What our three runs of workflow_or_agent.py actually did

The runs printed in step 4, on 11 November 2026, with the same model, alert and saved shop. Read each lane from left to right.

uv run workflow_or_agent.py workflow Our code picks every step.

@ Our code runs list_pods. @ Our code runs get_events. @ QOur code runs Model call 1 gets
rollout_history for web. everything at once and
-2 - -2 :
writes the answer: roll
back to revision 1.

1 model call, 3.6 seconds, $0.00034. 2,433 tokens in: none read from the cache and 2,430 written to it, because this was the day's first run. 70
tokens out.

uv run workflow_or_agent.py agent The model picks every step.

@& Model call 1 asks & Our code runs @& Model call 2 asks 7@ Ourcode runsit. Model call 3 writes
for list_pods and o, both tools. > for rollout_history - the answer: roll
get_events for web. back to revision 1.
together.

3 model calls, 6.2 seconds, $0.00044. 4,844 tokens in: 2,094 read from the cache and 2,603 written to it. 149 tokens out.

MAX_MODEL_CALLS=1 uv run workflow_or_agent.py agent The same agent, allowed one model call.

@& Model call 1 asks for list_pods and @ Our code runs both tools. i The limit of one model call is used up, so our :
get_events together. -> - g code stops and prints: hand this to a i
person. i

1 model call, 1.8 seconds, $0.00004. 141 tokens in, too short for the cache, which starts at 1,024 tokens. 44 tokens out.

' Our stop rule

("] The model writes a request or ananswer [ ] Ourcoderuns atool (@ The answer

Both answers named the missing image and revision 1. The workflow is the faster and cheaper of the two for this fault. systemdesign.academy

Your answers will be worded differently, and your agent may take a different route. One run proves very
little, so we ran the workflow six times and the agent ten times on 11 November 2026, all with the code in
your zip file. Every run is saved in the course files:
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Workflow or agent: the same broken shop,
checked both ways

Real runs on 11 November 2026 with gpt-6-luna: six runs of the workflow and ten runs of the agent.

e Workflow e Agent

Who picks the next step Our code The model
Model calls in each run 1 2o0r3
Different routes we saw 1route in 6 runs 4 routes in 10 runs

Typical time of one run

s about 3.0 seconds about 6.1 seconds
(median)
Ans'.\n.rers that nan:led 60f 6 90f 10
revision 1as the fix
Cost of one run $0.00006 to $0.00034 $0.00009 to $0.00047
Choose it when You already know what to look at, and in what The next look depends on what the last look
ks order. found.

J\, systemdesign.academy

The median is the middle value when you sort the runs from fastest to slowest, so it shows a typical run
without being pulled up by one slow run.

The table hides two details that are worth seeing. In one agent run, the model asked for 1ist_pods on its
own first, and then asked for it again together with the other two tools, so it paid for the same look twice.
And in the one agent run that did not name revision 1, the model answered straight after the pods and the
events, without reading the change history. It still found the missing image, but it could only say "roll back
to the previous working image", not which one that was.

So, for this fault, which design is better? For an image that cannot be downloaded, you already know the
three things to check. A workflow is about twice as fast, never wastes a call, and gives the same complete
answer every time, so write it as a runbook.

When would the agent earn its extra cost, then? Look back at the list in step 2. With one set of instructions
and one set of tools, our full on-call agent handled eight different kinds of fault, from a wrong database
password to a program that ran out of memory, and named the exact cause in all 40 of those runs. A
workflow would need a separate runbook for each of the eight.

Be careful not to read too much into that 40 out of 40, though. We tuned those instructions while testing
on these same eight faults, and the instructions even name the fix to prefer for some of them. So the
result shows that one investigator can cover many known faults. It does not show how the agent does on
a fault nobody has seen yet. Part 4 of this course tests exactly that, with new and harder faults.

Try it: Watch the second way out happen. This command allows only one model call for this one run
(in plain PowerShell, type $env:MAX_MODEL_CALLS=1; uv run workflow_or_agent.py agent):
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MAX_MODEL_CALLS=1 uv run workflow_or_agent.py agent

Our run printed this:

model call 1 asks our code to run: list_pods({}), get_events({})
no answer after 1 model call: hand this to a person

agent: model calls 1, cost $0.00004, time 1.8 s
tokens in 141 (@ read from cache, @ written to cache), tokens out 44

The model asked for two tools, our code ran out of allowed calls before it could ask again, and the
program stopped and said so. Notice the 141 tokens in: the first call of the agent is short, because it holds
only the instructions, the alert and the tool descriptions. That is also why the agent's first call is never read
from the cache: it is shorter than the 1,024 tokens the cache needs.

Try it: Run uv run workflow_or_agent.py agent three more times and write down the route each
run takes. Then run the workflow three times and do the same. Count the different routes in each
design. Each run costs well under a tenth of a cent.

Windows notes

e The simplest path is the Ubuntu terminal from lesson 0.1 (WSL2). There, every command in this
lesson is exactly the Mac command.

« In plain PowerShell, use py instead of python3, for example py trace.py
image_not_found:web. If py is missing, install Python from python.org and tick "Add python.exe to
PATH".

» If typing python opens the Microsoft Store, that is a Windows shortcut, not Python. Use py, or turn
the shortcut off in Settings, Apps, Advanced app settings, App execution aliases.

» Instead of grep, PowerShell has Select-String investigate calls—one-incident.jsonl. Or
open the file in VS Code.

e uv run workflow_or_agent.py workflow and uv run workflow_or_agent.py agent are typed
the same way in PowerShell.

e In PowerShell, set the limit for one run like this: $env:MAX_MODEL_CALLS=1; uv run
workflow_or_agent.py agent, and clear it afterwards with Remove-Item Env:MAX_MODEL_CALLS.

Troubleshooting
What you see Why it happens What to do
No runs for 'image_not_found'. The name needs the part Run python3 trace.py
Run trace.py with no name to see  of the shop too. image_not_found:web.
the list.
FileNotFoundError: [Errno 2] No trace.py was copied Keep trace.py and runs.jsonl in the same
such file or directory: without its data file. folder.

'.../runs.jsonl’
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What you see

AttributeError: 'str' object has

no attribute 'removeprefix'

Say which one to run: uv run
workflow_or_agent.py workflow (or
agent)

openai.0OpenAIError: Missing
credentials. Please pass an
“api_key', ...

command not found: uv

unzip: command not found (Ubuntu)

Why it happens

Your Python is older than
3.9.

You ran the program
without saying which
design to use.

The program cannot find
your key.

uv is not installed.

Ubuntu does not always

What to do

Install a current Python, and check with
python3 —-version.

Add workflow or agent at the end of the
command.

Put OPENAI_API_KEY=... in afile called .env
inside the lab folder, and run the command
from that folder.

Install it as in lesson 0.1.

Run sudo apt install unzip.

include it.

Knowledge check

Answer all five questions before you read the answers below them.

1. Your team's chatbot answers questions about the shop. For every question, a script first searches the
help pages, then sends the question and the three best pages to a model, and the model writes the reply.
Is the chatbot an agent?

» A. Yes, because a model writes every reply on its own.

» B. Yes, because it uses a tool, the help-page search, before it answers.

o C. No, because the script always runs the search first and the model never picks a step.
e D. No, because an agent has to run in a loop at least three times.

2. In the step 4 screenshot, the agent made three model calls and sent 4,844 input tokens in total, while
the workflow sent 2,433 in its one call. Why does the agent send so much input?

» A. The model's own hidden thinking from earlier calls is sent back as input on every call.

» B. Every call sends the whole conversation again, including earlier replies and tool results.
C. The tool descriptions grow longer each time a tool has been used once.

» D. Tokens written to the cache are counted a second time when they are read back.

3. An agent is right on most incidents, but on one kind it keeps blaming the wrong service. What should
you check first?

e A. What the tools actually return for that incident, by running them yourself.
» B. Whether a bigger model reasons better about this kind of incident.

« C. Whether the agent should be allowed more model calls before it stops.
o D. Whether adding an example of that incident to the instructions fixes it.

4. Which of these jobs should be a workflow, not an agent?

» A. Adisk on one machine is full, and nobody knows yet what is filling it.
» B. Forty alerts fired at once, and you must find which one is the real cause.
» C. An order shows as paid but never shipped, and you must trace where it stopped.
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» D. Adeploy failed its health check, and you must roll back to the last good version.

5. Try it. Run this command (in plain PowerShell: py trace.py trap_database:postgres). Here the
shop's own database is broken. What do the five runs show? Its real output is printed with the answer
below.

python3 trace.py trap_database:postgres

» A. Between 5 and 9 tool calls, the same route in four of the five runs, and every run handed to a
person.

« B. Between 5 and 9 tool calls, a different route in every run, and every run handed to a person.

» C. Between 5 and 9 tool calls, a different route in every run, and two runs proposed a fix to the

database.

D. Exactly 6 tool calls in every run, a different route in every run, and every run handed to a person.

Answers

1. C. Searching first and then answering is a fixed order that the script decides. The model never asks for
a tool and never chooses what happens next, so this is a workflow that uses a model, which is a common
and sensible design for a help bot. People often pick B, because a search really is a tool. But here the
script calls it every time, before the model is even asked. In an agent, the model decides whether and
when to call it.

2. B. The model remembers nothing between calls, so the harness sends the whole conversation every
time: the instructions, the alert, every earlier reply and every tool result. Three calls means the opening of
the conversation is sent three times. Option A is a common guess, because models can think before they
reply. But our program turns that thinking off ( reasoning={"effort": '"none"} in ask_model), so there
is no hidden thinking to send back. What grows is the conversation itself. Option D is wrong because the
cache changes the price of tokens, not how many there are.

3. A. The model can only reason about what the tools hand back, so look at that before you change
anything. In our own build, a broken tool returned an error message instead of facts, and the model drew
a confident wrong conclusion from it. B and D are tempting because they feel like reasoning fixes. But
they are changes made before you know the cause. A bigger model might notice the error, but the real fix
is the tool. LangChain's result points the same way: with the model fixed, a better harness alone raised
the score from 52.8 to 66.5.

4. D. Rolling back to the last good version is the same steps every time, so you can write them in
advance. The other three are investigations: in each one, you cannot know your second check until you
see the result of the first. A full disk can sound routine, but which folder to open next depends on what the
first look shows you.

5. B. Here is the real output:

trap_database:postgres: 5 runs of the same incident

run @: list_pods > events > pod_logs > get_deployment > pod_logs > get_deployment

6 tool calls, 11.8 s, then stopped: handed to a person
run 1: list_pods > events > pod_logs > pod_logs > rollout_history > get_deployment > rollout_history
> get_deployment > db_password_check
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9 tool calls, 13.7 s, then stopped: handed to a person
run 2: list_pods > events > get_deployment > pod_logs > get_deployment > pod_logs
6 tool calls, 11.8 s, then stopped: handed to a person
run 3: list_pods > events > get_deployment > get_deployment > pod_logs > pod_logs > db_password_check
7 tool calls, 12.8 s, then stopped: handed to a person
run 4: list_pods > events > get_deployment > get_deployment > pod_logs
5 tool calls, 10.5 s, then stopped: handed to a person

Different tool orders across these 5 runs: 5

Five runs, five routes, 5 to 9 tool calls, and every run handed it to a person. Be careful about what this
shows. The instructions you read earlier say that any change to the database, which holds the shop's
data, must go to a person. So the hand-over itself follows a rule we wrote. What the model decided on its
own was the route it took to understand the problem first, and that was different every time.

Going deeper, for working engineers and staff engineers

You can skip this section and lose nothing you need for lesson 1.5.

Parallel tool calls change what "order" means. When one reply asks for several tools, the order inside
that reply is partly just the order of the list in that reply. The point still holds: no code chose which tools to
call or how to group them. You can turn this off with parallel_tool_calls=False on the OpenAl API, as
lesson 1.5 does, at the cost of more model calls.

The two limits in the recorded agent behave differently. It was built with LangChain middleware:
ModelCallLimitMiddleware(run_limit=14, exit_behavior="end") ends the loop, while
ToolCallLimitMiddleware(run_limit=24) keeps LangChain's default exit_behavior="continue",
which refuses further tools but lets the model carry on and answer. An investigation that ends with no
diagnosis is sent to a person by the flow around it. Lesson 1.10 covers middleware in detail.

Only one step of our on-call system is an agent. The full flow is a fixed LangGraph graph: intake,
investigate, decide, propose, approval, execute, verify, report. Only investigate lets the model pick its next
step. Intake asks a model two bounded questions (how severe, and which team), decide asks one (should
a person take over), and verify asks one (is it fixed). Those are workflow steps that use a model. In the
recorded runs they used the OpenAl Decisions API, which returns a probability for every possible answer.
Lesson 1.11 explains when that is useful, and why the probability is never a safety control.

The cache is about identical openings. Caching works on the longest exact match between the start of
a new request and a recent one, and only from 1,024 tokens up. In our runs, the agent run that asked for
all three tools in its first reply produced a conversation that no earlier run had sent, so its second call had
nothing to match and was written to the cache in full. The usage object reports both numbers:
input_tokens_details.cached_tokens for tokens read and cache_write_tokens for tokens written,
and ask_model prices each one. Cost logs that ignore cache writes undercount the first run of every new
prompt.

Server-side state does not change the bill. Some APIs can keep the conversation for you, for example
previous_response_id in OpenAl's Responses API. You send fewer bytes, but the model still processes
the whole conversation, and you are still billed for it as input. "The model remembers nothing between
calls" is a statement about the model. Where the bytes are stored is a separate question.
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Variation is a testing problem, not only a cost. Four routes in ten runs means one passing run tells you
little. Part 4 of this course runs every fault five times and reports how often the agent succeeds, not
whether it succeeded once.

A bigger model did not help on these easy faults. In the 5 November recordings, a larger model, gpt-
6.1-sol, found the same causes as gpt-6-luna on the practice faults, at about 17 times the cost per
incident by our own cost log. Each practice fault has one clear cause, so this says nothing yet about hard
incidents.

Safety comes from what the agent is able to do. The recorded investigation can see write tools such
as k8s_rollout_undo, because real toolkits have them. Every call to one is paused, and even an
approved pause is refused, because the investigation never holds the approval token that our executor
requires. Part 4 builds this. A check written in our code blocks a write every time. The model choosing not
to write during our tests is only something we observed, and it could change with the next model or the
next prompt.

Words from this lesson

Word What it means

agent a model calling tools in a loop until the job is done; the model picks the next step

tool a function in your own code that you offer to the model, with a name and a description
loop ask the model, run what it asked for, add the result to the conversation, and ask again

conversation = every message so far, sent to the model again on every call; it is the agent's memory

harness everything in an agent except the model: the loop, the tools, the memory, the stop rules and the limits on
what the tools may touch

stop rule a limit in your code that ends the loop even if the model never answers
workflow a program in which your code decides the order of the steps, even if some steps call a model
cache the provider's store of recent request openings; tokens read from it cost much less, and tokens written to

it cost a little more

image a packaged copy of a program that Kubernetes downloads before it can start a pod

What to keep

An agent is a model calling tools in a loop until the job is done. The model only reads and writes text. Your
code, the harness, runs the tools, keeps the conversation and decides when the loop must stop. Before
you build one, ask one question: does the next step depend on what you just found? If it does not, write a
workflow, which will be faster, cheaper and the same every time.

In lesson 1.5 we slow one agent loop right down and print every message that goes to the model and
comes back.
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What to keep from "What an Al agent is"

An agent is a model calling tools in a loop until the job is done. The four cards are its parts, and the two bands are the decision you make
before you build one.

3 >_ S ®

The model asks Your code acts Memory grows Two ways out

It reads text and The harness runs Every call The model

writes a request each tool and resends the whole answers, or your

or an answer. It adds the result conversation: code reaches its

never runs a to the 1,571, then limit and hands

tool. conversation. 1,768, then 2,988 over to a person.
tokens.

Ask first: does the next step depend on what you just found?

If not, write a workflow: it is faster, and it runs the same way every time.

In step 4 our workflow took about 3.0 seconds and our agent about 6.1, the median times of 6 and 10 runs on 11 November systemdesign.academy
2026.

Download the lesson files: lesson-1.4.zip. It holds the code you run (lab/), the ten figures as PNG files
(figures/), this whole lesson as a PDF, and START-HERE.md, which lists every step of the hands-on part
with its expected output.

Sources

All pages were opened on 11 November 2026. The full list, with the exact sentences quoted, is in

sources.md.

« LangChain, "Agents": https://docs.langchain.com/oss/python/langchain/agents

» Anthropic, "Building effective agents" (19 December 2024; the page notes that much of the tooling
landscape it describes has changed since): https://www.anthropic.com/engineering/building-
effective-agents

» OpenAl, "Function calling": https://developers.openai.com/api/docs/guides/function-calling

« OpenAl, "Prompt caching": https://developers.openai.com/api/docs/guides/prompt-caching

» OpenAl, "Pricing" (gpt-6-luna): https://developers.openai.com/api/docs/pricing

» Birgitta Bockeler, "Harness engineering for coding agent users", martinfowler.com (2 April 2026):
https://martinfowler.com/articles/harness-engineering.html

» Vivek Trivedy, LangChain, "Improving Deep Agents with harness engineering" (17 February 2026):
https://www.langchain.com/blog/improving-deep-agents-with-harness-engineering

e Ourown runs: lab/runs.jsonl and lab/calls-one-incident.jsonl (5 November 2026), and
16 runs of workflow_or_agent.py (11 November 2026).
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