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You already learned to read Python. Today: the three ways to produce it and who is responsible for the final number.
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Three Ways to Write Code

The same well-log task can be produced three ways:
1 Normal coding — you type every line, you can explain every line
2 Vibe coding — you describe it to a chat LLM, paste, tweak, ship
3 Agentic coding — an LLM with tools: reads, plans, edits, runs, you approve

The question of the session

Who is responsible for the final number?

In all three: you are. The difference is how much you can check.
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So Which One Is Fastest?

0 h 1 h 2 h 3 h 4 h

Normal ≈ 4 h 30

Vibe 4 silent bugs, net pay = 0, and you cannot see why 2 min + ?

2 min

Agentic ≈ 50 min

Solid = producing the draft Pale = checking it until you would sign it Hatched = rework you cannot schedule

The honest scoreboard — measured from these very files
Normal: 242 lines you typed (94 of them just the plot). Agentic: 417 words of instruction → 135 lines it wrote. Vibe:
one sentence → an answer of 0 that looked fine. Vibe wins the race and loses the report.
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Today’s Promise

We run the full petrophysical analysis — on a well log sample using notebook by three ways, and
compare.

1 Normal: the Al Amal 18 notebook actually running
2 Vibe: a chat answer, and the trap it falls into
3 Agentic: OpenCode doing all 8 steps, like a professional

The one line of the day
AI changed who writes the first draft. It did not change who is responsible for the final one.
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One Workflow, Run Three Times

1 Read
files & header

2 Replace
nulls

3 QC
describe

4 VSHALE
from GR

5 Porosity
PHID & PHIE

6 Sw
Archie

7 Net pay
zones

8 Formation
evaluation

Blue = compute the logs Green = evaluate the reservoir.
Same 8 steps, run three ways: by hand, by chat, by an agent — and where each one fails.
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The Math Behind the Steps

Shale volume — linear IGR (step 4) [1]

Vsh =
GR − GRmin

GRmax − GRmin

Density porosity (step 5) [2]

φD =
ρma − ρb
ρma − ρf

(ρma = 2.65, ρf = 1.0)

Effective porosity [3]

φe = φD − 0.3Vsh

Water saturation — Archie (step 6) [4]

Sw =

(
a Rw

φm Rt

)1/n

(a = 1, m = 2, n = 2)

Net pay cut-offs (step 7) [5]

sand: Vsh < 0.4 reservoir: φe > 0.08

pay: Sw < 0.6

Every symbol (GR, ρb, Rt , φ) is a column in your

DataFrame — the code is just these equations.

[1] Rider & Kennedy (2011), Geological Interpretation of Well Logs, 3rd ed.; non-linear forms in Larionov (1969). [2] Asquith & Krygowski (2004), Basic Well
Log Analysis, AAPG Methods in Exploration 16. [3] Dewan (1983), Essentials of Modern Open-Hole Log Interpretation — the 0.3 is φ

D,shale, a local value.

[4] Archie (1942), Trans. AIME 146, 54–62. [5] Worthington & Cosentino (2005), SPE Res. Eval. & Eng. 8(4), 276–290 — cut-offs are project decisions.
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The Symbols — and Where Each One Lives in Your Code

Sym. Meaning Unit In the code

GR gamma ray API well[’GR’]
GRmin clean-sand baseline API GR.quantile(.01)
GRmax shale baseline API GR.quantile(.99)
Vsh shale volume fraction well[’VSHALE’]
ρb bulk density g/cm3 well[’RHOB’]
ρma matrix density g/cm3 2.65 (sandstone)
ρf fluid density g/cm3 1.0 (water)
φD density porosity fraction well[’PHI’]

Sym. Meaning Unit In the code

φe effective porosity fraction well[’PHIECALC’]
Sw water saturation fraction well[’SW_LIM’]
Rt true (deep) resistivity Ω·m well[’RT’]
Rw formation-water resist. Ω·m well[’RW’]
a tortuosity factor — 1
m cementation exponent — 2
n saturation exponent — 2
∆z depth sample interval m STEP = 0.1524

Two things to notice
Every fraction is a fraction — Vsh, φD , φe , Sw all run 0–1, never 0–100. a, m, n are rock properties, not constants
— they belong in core data. We use 1, 2, 2 because that is the clean-sandstone default, and we say so.
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Normal Coding: You Type It, You Own It

What it means
Every line written by a human — you can explain
every line
The program is a recipe you wrote, and therefore
trust
Your Al Amal 18 notebook is normal coding

Strengths: full understanding, full control, provenance.
Costs: slow, verbose, and the 90 lines of plot boilerplate.

The honest summary
Learn by normal coding. The other two
modes are ways to produce code — but
reading it stays your job.
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Normal Step 1 — Read the LAS

lasio.read() loads the log; log.well prints the header; NULL = -999.25 comes from the file. Step 1 of the
workflow, by hand.

Try it live in Colab
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Normal Step 1 — The Data as a Table

log.df() turns the LAS into a pandas table — 29,754 depth samples. “DataFrame” is just a sheet you can
filter, compute on, and plot.
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Normal Step 2 — Clean the Nulls

Null values are -999.25, -999, or -99999.000 — never NaN. replace(..., np.nan) cleans them; the CSV has
a units row to skip. No AI can guess this — you know it from the data.
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Normal Steps 4–6 — The Functions

def shale_volume(...) with return (not print) hands back a value you store in a column. Same pattern for
porosity and Archie SW.
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Normal Coding — The Result You Typed

The 7-track log display — steps 4–6 visualised. You know every axis, every colour, every scale — because you
wrote them.
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Normal Step 7 — Net Pay, by Hand

Flag the rock, then count the pay:

VSH_CUT , PHI_CUT , SW_CUT = 0.4, 0.08, 0.6
STEP = 0.1524 # m per sample

well[’SAND’] = well[’VSHALE ’] < VSH_CUT
well[’RES’] = well[’PHIECALC ’] > PHI_CUT
well[’PAY’] = well[’SAND’] & well[’RES’] \

& (well[’SW_LIM ’] < SW_CUT)

net_res = well[’RES’].sum() * STEP
net_pay = well[’PAY’].sum() * STEP
print(f"Net pay = {net_pay :.1f} m")

The output:

Logged interval = 624.8 m (MD)
Net reservoir = 191.3 m (MD)
Net pay = 94.3 m (MD)

Two lines of logic, not magic
Each < comparison is a column of True/False;
sum() counts the Trues. ×STEP turns samples
into metres.

Say what the number is
624.8 m is the logged interval, not “gross rock” — most of
it is shale. And every metre here is MD, not TVD:
15/9-19 SR is a sidetrack, so true vertical pay is less.
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Normal Step 8 — Formation Evaluation

Left track = GR; red = where PAY is True. You can
see the pay, because you drew it.

The report you write yourself
27 contiguous pay zones, listed top → base
Net pay 94.3 m (MD) · net reservoir 191.3 m
Mean PHIE in pay = 0.199, mean SW = 0.177
Main pay bodies: 3856–3876 m (19 m) and
3880–3909 m (29 m)

But 27 is not a geological number
11 of those 27 “zones” are ≤ 0.30 m (2.3 m in total) — at or
below the density log’s vertical resolution. Filter at 0.5 m and
you get 13 zones / 90.7 m. The thickness is robust; the count
was never real.
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Vibe Coding: The Fast Lane

Term popularised by Andrej Karpathy (2025)
You describe the task in plain English
You paste the code, run it, tweak by “feel”
You ship without fully reading it

Why it feels amazing
Fast. No syntax errors. No imports to
remember. Perfect for prototypes.

The honest label
“Fully giving in to the vibes” — Karpathy’s
own words.
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The Vibe Attempt: One Prompt, the Whole Workflow

You ask for the same 8 steps in one sentence. The chat returns one fluent script — it looks like the full analysis,
in seconds.
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The Trap: Runs Clean, Wrong Science

The vibe script went through the same steps — but silently wrong in four places:

Step The vibe wrote What you know

2 (nulls) skipped entirely -999.25 becomes “shale”
4 (VSHALE) min/max quantile(0.01)/(0.99) survives outliers
7 (net pay) phi > 20 porosity is a fraction: 0.21 = 21%
8 (report) no zones, no report a geoscientist reports zones & thicknesses

No crash. No warning.
net pay = 0 samples — the model answered the question you asked, with your units missing. The
bug was in the prompt — and only your basics let you see it.
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Where Vibe Coding Breaks

Failure Why it slips through

Unit errors (fraction vs %, m vs ft) runs clean, science wrong
Your data’s quirks (−999.25 vs −999) the AI never saw your file
Hallucinated API / function name fluent but invented
No tests, no traceback reading “it ran” is the only check

The rule
“It runs” does not mean “it is right.” A chat checks none of your units, cutoffs, or data quirks.
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Vibe Coding: Verdict

Use it for
Prototypes and throwaway scripts
Exploring an API
First drafts you will rewrite

Never for
Anything that lands in a report
Anything that drives a decision
Anything you cannot debug at 2 a.m.
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From Chatbot to Agent

A chatbot answers. An agent acts.
1 Understand: reads your files, tests, project rules
2 Plan: proposes steps before touching code
3 Act: edits files, runs commands, writes tests
4 Observe: reads errors and output, then retries

. . . in a loop, with your approval.

You are the senior scientist
The agent is a fast junior: tireless,
knowledgeable, but it needs a clear task,
rules, and code review.
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OpenCode: Free, Any Model, Your Rules

Free & open source coding agent
Terminal, desktop app, or IDE extension
Any model — 75+ providers, or free ones
built in
/init writes an AGENTS.md rulebook for your
project

curl -fsSL https :// opencode.ai/install |
bash

# then , inside your project folder:
cd well_project
opencode
# /models -> pick a free model
# /init -> write AGENTS.md

https://opencode.ai · https://models.dev · check model names the morning of your lecture
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The Experiment: One Folder, 8 Professional Steps

We gave OpenCode a folder with the real well
data and an AGENTS.md rulebook encoding what a
geoscientist knows:

the units row to skip

the null sentinels (-999.25 . . . )

where to read NULL from

the exact workflow, step by step

The 8 steps
1 Read both files & header
2 Replace nulls
3 QC: describe + overview plot
4 VSHALE from GR
5 PHID & PHIE
6 Archie SW (capped)
7 Net-pay zones (contiguous)
8 Formation-evaluation report

Same data, same equations as your notebook — nothing extra invented.
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Step 1 — It Reads the Project First

No code yet. It lists the header, the curves, and the columns, and tells us which table it will compute on. A
chatbot would have started typing.
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Step 3 — QC Before Anything Else

It checks describe(), saves a quick overview plot, and flags the depth mismatch and the GR spike itself —
because the rules told it to look.
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Step 4 & 6 — Computes, and Fixes Its Own Bug

VSHALE with quantile min/max; Archie SW capped at 1.0. Notice: it caught and corrected its own error
(SW.where would have turned missing samples into 1.0 — it switched to clip). That is the agent loop working.
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Step 7 — Net Pay Zones, in Meters

Gross rock 625.0 m, net reservoir 191.3 m, net pay 91.6 m in 21 contiguous zones — top/base/thickness per
zone, from the 0.1524 m sampling step. Same cutoffs you would use.
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Step 8 — The Formation-Evaluation Report

It writes formation_evaluation.md (per-zone net-pay table + summary), final_log.png and results.csv
(4,101 rows) — and warns that the interval is largely water-bearing, with main pay in zones 11 and 14.

Islam Hamama Python & Agentic Coding August 17, 2026 32 / 52



Its Final Deliverable

The 7-track log display, produced and saved by the agent. Same data, same equations, same plot as your
notebook — but supervised by you.
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The Formation Evaluation It Produced

The agent’s formation_evaluation.md: 21 net-pay zones, average PHIE 0.201 and SW 0.198 inside pay — and
an honest warning about the thin streaks and the water-bearing interval. That is the report a geoscientist signs.
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Where You Sit in the Loop

1 You specify — units, cutoffs, files, edge cases
2 Agent plans — you approve before any code
3 Agent edits — and shows you a diff
4 You review every diff — accepting is signing
5 Run the checks — fail → back to the agent

Golden rules
Back up first · one small task at a time · ask for a plan · review every diff · no unpublished data in
prompts · demand verification: “run it and show me the first 5 rows.”
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Agents: A Team, Not a Single Tool

Primary agents — you talk to these (switch with
Tab)

Build (default): all tools — reads, edits, runs,
you approve
Plan: read-only — analyses and proposes, never
edits

Subagents — specialized helpers (invoke with
@name)

Explore: fast, read-only codebase search
General: full tasks you can run in parallel
Scout: external docs and dependency research

Plan mode vs Build mode
Plan answers “what should we change?” and
waits. Build makes the change — after you
approve the plan and each diff.

Ask a subagent
@explore where is shale_volume()
defined?
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Review and Ultra Review

Before you accept a diff, get it checked — by you and
by a reviewer agent.

Review — a read-only agent that checks the diff
for bugs, unit errors, and edge cases. edit and
bash are denied.
Ultra review — a stricter second pass: a
stronger model, zero tool access, and an
adversarial checklist (units, cutoffs, nulls, your
checks.py asserts).

The point
These are agents you create. OpenCode ships build
and plan; professionals add review for rigor. Your
asserts stay the final judge.

/.config/opencode/agents/review.md

---
description: Reviews code for quality

and unit errors
mode: subagent
permission:

edit: deny
bash: deny

---
Check for bugs , wrong units
(fraction vs %), and missing
edge cases. Do not edit files.

Islam Hamama Python & Agentic Coding August 17, 2026 37 / 52



Skills: Procedures Your Agent Knows

What is a skill? A folder with a SKILL.md — reusable
instructions the agent loads on demand (via the skill
tool) when a task matches the description. Not a model,
not code: it is your procedure. Where they live

Project: .opencode/skills/<name>/SKILL.md
Global:
/.config/opencode/skills/<name>/SKILL.md

(Some builds also read the folder as skill/ — here
both work)

Already installed on this machine
las-qc — read & QC LAS files
basic-petrophysics — Vsh, porosity, Sw, net pay
crossplots — neutron–density, Pickett, M–N
petrophysics-report — well summaries
in /.config/opencode/skill/

Think of it as
AGENTS.md = the project’s rulebook.
SKILL.md = a standard operating
procedure the agent pulls in when needed.
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Create Your Own Agent or Skill

Create an agent — two ways
1 Interactive: opencode agent create (picks

location, prompt, permissions)
2 Write a markdown file yourself:

.opencode/agents/review.md (project) or
/.config/opencode/agents/review.md (global)

---
description: Reviews my petrophysics code
mode: subagent
model: <provider >/<model >
permission: {edit: deny , bash: deny}
---
Review for unit errors and edge cases.

Create a skill One folder + one file:
.opencode/skills/net-pay/SKILL.md

---
name: net -pay
description: Flag net pay from

VSHALE , PHIE and SW cutoffs
---
sand: VSHALE < 0.4
reservoir: PHIE > 0.08
pay: SW < 0.6
Report thicknesses in meters.

Then just ask
@review check my step6_sw.py — the skill
loads automatically when a task matches its
description.
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The Same 8 Steps, Three Ways

Step Normal Vibe Agentic

1 Read you type it one line of prompt it reads both files
2 Nulls you replace() skipped reads NULL, replaces
3 QC you describe() skipped flags spikes itself
4 VSHALE your def min/max quantile, clipped
5 Porosity your def one line PHID & PHIE
6 SW your def one line Archie, capped
7 Net pay your flags & sum() phi>20 21 zones, 91.6 m
8 Report your print() summary none formation_evaluation.md

Read the table top to bottom
Same steps, same data, same equations. The difference is who does each step — and whether it gets
checked. Vibe coding silently skips or mis-specifies the steps that matter; the agent does them and
shows you the diff.

Manual net pay ≈ 94 m vs agent ≈ 92 m — the same answer: the agent used effective porosity in Archie (more correct);
your notebook used total porosity. Your basics let you see exactly why they differ.

Islam Hamama Python & Agentic Coding August 17, 2026 41 / 52



Wait — The Two Answers Disagree

Your notebook said 94.3 m in 27 zones. The agent said 91.6 m in 21 zones. Same data, same
cutoffs, same Archie constants. Nothing crashed.

φ into Archie Net pay Zones Mean Sw in pay

Notebook (step 6) PHI (total) 94.3 m 27 0.177
Agent (AGENTS.md) PHIE (effective) 91.6 m 21 0.198

# the notebook wrote:
well[’SW’] = sw_archie(well[’PHI’], ...)
# the rulebook said:
SW = ((a / PHIE**m) * (RW/RT))**(1/n)

Sw ∝ 1/φ, so the smaller PHIE gives a higher Sw , fewer
samples pass SW < 0.6, and thin streaks drop out — 27
zones collapse to 21.

This is the whole lecture in one slide
Neither run is a bug. It is one modelling choice — total vs effective porosity — and only a
petrophysicist can settle it. The agent did exactly what its rulebook said; the notebook did exactly what
you typed. 2.7 m of pay hangs on a decision no tool can make for you.
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One Task, Three Ways: Who Does What?

Normal Vibe Agentic

Who writes you chat LLM agent + tools
Who reads you usually nobody you (the diffs)
Who reviews you “by feel” you, with checks

Who is responsible you you you

Best for learning, control prototypes real work, supervised

The pattern
The responsibility row never changes. Only how much you can check does.
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Who Catches What?

Error Caught by Example from your data

Syntax error Python, for free IndentationError
Wrong API name you, if you read hallucinated function

Wrong units only you fraction vs percent; m vs ft
Data quirks only you −999.25 vs −999; unit row on line 2
Wrong formula only you Archie a,m, n; PHI vs PHIE

The dangerous failure is believability, not errors
Syntax is caught for free. Nothing catches a fraction compared to a percent threshold — it runs clean
and lands in your thesis.
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The Decision Rule

Learn a new concept → normal coding
Prototype / explore → vibe coding
Produce something that matters → agentic, with a precise spec, checks, and your review

Vibe to explore. Agent to build. Basics to check both.
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Settle the Disagreement Yourself

Your turn — do it now In your Al Amal 18 notebook, after the SW cell, paste this and run it:

for name , phi in [(’total ’, well[’PHI’]),
(’effective ’, well[’PHIECALC ’])]:

sw = sw_archie(phi , well[’RT’],
well[’RW’], 1, 2, 2)

sw = sw.mask(sw > 1, 1)
pay = ((well[’VSHALE ’] < 0.4)

& (well[’PHIECALC ’] > 0.08)
& (sw < 0.6))

print(name , round(pay.sum()*0.1524 , 1), ’m’)

Answer these out loud
1 Which number would you put in a report?
2 Why? Name the rock physics, not the code.
3 Which one did you tell the agent to use?

Then write it down
Add that choice to your AGENTS.md. A rule you
wrote once is a decision the agent can never quietly
reverse.
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Why Your Basics Matter: Five Answers

1 You can’t review what you can’t read. An agent’s output is a diff; accepting a diff is a signature.
2 Specifying is the new bottleneck. “Make it better” gives noise; “phi is a fraction, raise

ValueError outside 0–1, add asserts” gives reviewable work. The vocabulary is the skill.
3 Believability, not errors, is the danger. Python catches syntax; nothing catches

fraction-vs-percent or −999.25-vs-−999.
4 Someone has to break the loop. When the agent re-applies a broken fix, reading the traceback

yourself is the only exit.
5 Trust scales with cheap verification. That is why we wrote assert before ever opening an

agent.
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The One Sentence of the Day

Remember
AI changed who writes the first draft.

It did not change who is responsible for the final one.

AI multiplies whatever skill you bring — including zero
The typing was never the hard part
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Minute 150: Which Mode Are You?

1 Normal: you typed it, you own it — the best teacher
2 Vibe: fast, blind, perfect for prototypes — never for reports
3 Agentic: a fast junior you supervise with rules, diffs, and checks

You are not the person who types the code. You are the person who reviews it — in every mode. Your
basics are what make review possible.
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Resources

Resources
Al Amal 18 notebook: Al_Amal_17_Examples.ipynb
(Colab PDF export)

The math: petrophysics_math_notes.md

OpenCode: https://opencode.ai · docs:
https://opencode.ai/docs

Models: https://models.dev

Take-home: OpenCode_Visual_Manual.pdf

What is your next step!
1 Install OpenCode; open a copy of your Well_logging

folder
2 Re-run the 8 steps on your data; read every diff
3 Write one checks.py of asserts for your own functions
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Thank You!
Questions?

Islam Hamama · islam.hamama@nriag.sci.eg · NRIAG, Egypt

“It runs” is not a proof. Checks are.
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