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How FieldBrief
was built.
A look at the data, the AI, and the decisions behind a demo for investigating oil wells.

The project explained in 13 short chapters · 8 diagrams

By Jason · Updated September 8, 2026

58,673
Texas wells from public records

5,280,570
sample readings in the original dataset

90 days
per well, ending September 6, 2026

This is a practice workspace. The production data is made up, and team approvals are turned off in the hosted demo.

F R O M  S O U R C E  T O  B R I E F

01 Start with well records.
Real names and locations, with sample daily readings.

02 Check the numbers.
Compare recent readings with the week before.

03 Put the findings into words.
Ask the AI for help, check its sources, and save a brief.

RECORDS → READINGS → INVESTIGATION → BRIEF
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https://fieldbrief-web-by3rahuzbivnu.azurewebsites.net/


0 1  /  T H E  I D E A

Help someone decide what to check next.
FieldBrief is a demo for people who review oil-well production. It helps them spot a change, look through the records, and
write a short summary of what needs attention.

Imagine a well usually produces about 100 barrels of oil a day, but its latest reading is 80. That deserves a closer look. It could be a real drop, a missing

report, or something that needs a field check. The number alone cannot tell you the cause.

FieldBrief puts the map, production history, source records, and an AI assistant in one place. You can check the records yourself, ask the assistant to

explain them, and save a brief for later. Each chat stays attached to the data it started with.

01  /  NOTICE

Find a change

See which wells have lower production or

missing readings.

02  /  CHECK

Look at the records

Compare recent readings and review the

sources behind an answer.

03  /  SUM UP

Prepare a brief

Save what you found and explain what

someone should check next.

What this project demonstrates

The demo shows how the software works from sign-in to a saved brief. It has not been tested in day-to-day field operations or shown to improve

production.
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0 2  /  T H E  M A I N  PA R T S

Each part has a clear job.
The website shows the information. The server checks access, does the calculations, and saves the work. Other services
prepare the data and provide the AI.

FIELD NOTES /  01-SYSTEM How i t  works

sign insign in

secure requestssecure requests

lookupslookups

prepared dataprepared data

database accessdatabase access
import checked dataimport checked data

N E X T. J S  +  T Y P E S C R I P T

Website
Pages, charts and maps
The screens you see and use

M I C R O S O F T  E N T R A

Sign-in
Checks who is signing in
Passes that identity to the app

S O U R C E

Public well records
Well names and locations
References to original records

C #  /  A S P. N E T  C O R E

Application server
Checks access and does the math
Gives the AI lookup tools
Saves work and activity

M I C R O S O F T  F O U N D RY

AI assistant
Uses a chosen agent version
Looks up approved records
Suggests an answer with sources

D ATA B R I C K S

Data preparation
Keeps the original files
Checks the data is complete
Prepares it for a separate import

A Z U R E  S Q L D ATA B A S E

Saved records
Well data, chats, briefs, spending limits and activity history

D E V E L O P M E N T  A N D  T E S T S

Local practice mode
SQLite + fixed example replies

The main parts of FieldBrief. The website asks the server for information. The server checks access, reads saved records, and manages the AI. Databricks prepares the data before anyone
opens the workspace.

The website uses Next.js, React, and TypeScript to build the screens, maps, charts, and chat. Bun runs the website on Azure. These are the tools behind

what you see and click.

The server is written in C# using ASP.NET Core. The website talks to it through an API—a way for two pieces of software to exchange requests and

results. The server decides which records you can see and applies the production rules. Azure SQL is the database where it saves well records, chats,

and briefs.

Microsoft Foundry supplies the AI. The server gives it approved ways to look up records, then checks the references in its answer. Databricks handles a

separate job: preparing and checking large batches of data before they reach the app. Microsoft Entra handles sign-in.

There is also a local practice mode

On a developer’s computer, SQLite stores the data and the assistant gives fixed example replies. This lets the workflows be tested without paying for AI

calls. The hosted demo uses the real Microsoft services.
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0 3  /  T H E  D ATA

Real well records. Made-up production readings.
The names and locations belong to real wells in public Texas records. Their daily oil readings were generated for this demo.

FIELD NOTES /  02-PUBLICATION How i t  works

58,673 × 90 = 5,280,570
wells × days of sample data = readings in the original dataset

an authorized person imports itan authorized person imports it

add sample problems without replacing the original dataadd sample problems without replacing the original data

0 1  /  S AV E

Keep the originals
Keep source files unchanged
Record where they came from

0 2  /  C H E C K

Check the records
Check IDs, dates and units
Find duplicates and broken links

0 3  /  PA C K A G E

Prepare the import
List every file and record count
Record a fingerprint of each file

0 6  /  R E A D Y

Make it available
Switch to the complete dataset
Record when it became available
Keep older versions for old chats

0 5  /  C A L C U L AT E

Calculate the results
Work through 100 wells at a time
Use the same production rules
Rank wells across the full dataset

0 4  /  I M P O R T

Load in batches
Keep each batch small
Save progress after each batch
Continue after an interruption

A S E PA R AT E  S A M P L E  V E R S I O N  /  T H E  S A M E  5 8 , 6 7 3  W E L L S

Current demo: ten sample well problems
6 wells with lower production + 2 reporting zero + 2 with missing readings

Getting the data ready. The original dataset has 58,673 wells and 90 sample readings per well. The app loads it in batches and checks it before use. A separate version adds ten sample
problems while keeping the original data intact.

The directory contains 58,673 wells across six counties: Culberson, Loving, Pecos, Reeves, Ward, and Winkler. Records without a usable name or a

clear location were left out. The app keeps the public identifiers and source references so the well records can be checked.

Each well starts with 90 days of sample readings, ending September 6, 2026. That makes 5,280,570 readings in the original dataset. The dates stay

fixed; this is not a live production feed.

Databricks keeps the original files, checks them, and prepares them for import. The app loads the data in small batches and records its progress. It

checks that nothing is missing or changed before making the new dataset available. If the upload stops halfway through, the incomplete data stays out of

the workspace.

Ten wells give you something to investigate.

The hosted demo changes the last few readings for ten wells. Six have reduced production, two report zero oil, and two have missing readings. That

gives eight measured declines and two reporting gaps, with 58,671 wells reporting a value on the selected day. These are sample problems, not reports

of real outages.
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0 4  /  T H E  N U M B E R S

Compare the latest reading with the week before.
FieldBrief uses the same calculation everywhere, so the chart, status card, and AI start with the same numbers.

FIELD NOTES /  03-CALCULATION How i t  works

The charts and AI use these same numbers for the same date.

H O W  T H E  C O M PA R I S O N  W O R K S

Baseline = average of the available readings from the previous seven days
If the average is 100 barrels a day, flag 85 or less. Leave the day being checked out of the average.

8 0  B A R R E L S  TO D AY

Production is lower
80 is below the 85-barrel limit
20 barrels below the average
80% of the earlier average
Worth a closer look

11 0  B A R R E L S  TO D AY

No decline flagged
110 is above the 85-barrel limit
No shortfall against the average
110% of the earlier average
Equipment still needs field checks

N O T  E N O U G H  TO  G O  O N

Cannot compare
No reading for the selected day
Fewer than 5 earlier readings
Or the earlier average is zero
Explain what is missing

The same rule on every screen. Average the available readings from the previous seven days, using at least five. Compare the latest reading with that average. Missing readings stay
unknown; a reported zero stays zero.

First, it finds the average of the available daily oil readings from the previous seven days. This average is the baseline. At least five readings are needed,

and the day being checked is left out of its own comparison.

A reading at or below 85% of the baseline is flagged as a decline. For example, a well averaging 100 barrels a day would be flagged at 85 barrels or less.

A reading of 80 has a shortfall of 20 barrels compared with that average. That difference is a reason to investigate; it does not confirm lost production or

an equipment fault.

A missing reading stays unknown. A reported zero stays zero. If there are too few earlier readings, or their average is zero, the app explains why it

cannot make the comparison. It also shows how many readings arrived and how long it has been since the last one.

The overview totals cover the full dataset, even though the screen shows only a selection of wells. This avoids a misleading total based on a single page

of search results.
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0 5  /  T H E  A I  A S S I S TA N T

The assistant helps explain what you are looking at.
Ask about a well or the wider dataset. The assistant can look up records, explain the readings, and suggest a brief.

FIELD NOTES /  04- INVESTIGATION How i t  works

4 AI rounds · 16 lookups · 90 seconds
The server sets these limits. The AI cannot approve work or close an incident.

An existing chat keeps its original data when you move to another screen or well.

limited AI lookupslimited AI lookups

0 1  /  B R O W S E R

Ask a question
Save the selected data and well
Give the request a unique ID

0 2  /  A P I

Check access
Confirm access to these records
Set aside an AI allowance

0 3  /  F O U N D RY

Look through records
Use only the allowed lookups
Read the facts and source text

0 6  /  Y O U R  C H O I C E

Save a draft
Choose what to keep
Field work still needs approval

0 5  /  W O R K S PA C E

Read the answer
See the explanation and sources
Check what is still uncertain

0 4  /  A P I

Check the references
Match facts to retrieved records
Check quotes and save the result

From question to a saved answer. The app saves your question and the data it refers to. The AI looks up records, and the server checks its references. You read the answer and decide
whether to save a draft.

When you send a question, the app saves the selected data, date, screen, and any well or incident you are discussing. The assistant keeps that context

if you move to another screen. A new selection does not quietly change an existing chat.

The assistant gets a small set of lookup tools, such as searching for wells or reading production history. It cannot browse the database freely. The server

checks that the facts and quotes in its answer came from the records it was given.

Each question has limits: up to 25 search matches, details for 12 wells, and six document excerpts per lookup. The AI can make up to 16 tool calls over

four response rounds, within 90 seconds. The 12-well limit controls how much detail one question can request; the directory still contains 58,673 wells.

These checks help keep answers tied to the records, but they cannot prove that an explanation is correct. A person still needs to judge the conclusion.

Saving a draft does not approve field work, and the assistant cannot approve work or close an incident.

The demo has a shared AI budget

Before an AI call, the app sets aside part of its spending allowance. If a call is interrupted and its cost is unclear, that amount stays reserved until the

outcome is checked.
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0 6  /  S I G N - I N  A N D  A C C E S S

Signing in is the first check.
Microsoft handles sign-in. FieldBrief then checks which records and actions that account can access.

FIELD NOTES /  05-TRUST How i t  works

These checks also apply to requests sent without using the website.

Team approvals need a separate verified reviewer. They are off in the hosted demo.

W H O  I S  A S K I N G

Browser
Microsoft confirms the account
The server checks its access

I N F O R M AT I O N  TO  R E V I E W

AI and documents
May contain useful information
Cannot grant new permissions

A S E PA R AT E  P E R M I S S I O N

Data import
Requires permission to import
The server checks each batch

A P P L I C AT I O N  S E RV E R

Check first, then save
Who is signed in? Can they access this record? Is this action allowed at its current stage?
Check the data and references, save the change, and record it in the activity history.
The server has limited database access. It cannot redesign the database while the app is running.

The server checks every request. The server checks the account, the requested action, and the records involved. An AI answer or a document cannot grant access. Team approval actions are
off in the hosted demo.

The home page, sign-in page, and this article are public. Opening the workspace requires an account. Access checks happen on the server, so hiding or

showing a button is never the only protection.

The demo login is shared. Everyone using it can see that account’s saved chats and work. The welcome message explains this along with the sample

data and AI limits. Once dismissed, it stays hidden in that browser unless its storage is cleared.

Database credentials stay off the website. Azure gives the server its own identity and limits what it can do in the database. Text from a document or an AI

answer cannot grant extra permissions.

Changes are recorded in an activity history. The app can detect some changes to that history, but it does not claim the record is impossible for a

database administrator to alter.

Team approvals are off in the hosted demo

You can investigate wells and prepare briefs. Team approvals, member changes, and task assignments are disabled. Those workflows have local tests,

but still need to be checked with separate accounts on the live site.
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0 7  /  W H E N  S O M E T H I N G  FA I L S

A lost reply should not mean starting over.
Sometimes the server saves a request, but the reply never reaches your browser. FieldBrief checks for that saved request
before trying it again.

FIELD NOTES /  06-RECOVERY How i t  works

Loading can retry for a short time. AI calls and approvals are checked before they are sent again.

0 1  /  K E E P I T S  I D

Send the request
Save the account and request
Use the ID to avoid duplicates

0 2  /  D O  N O T  G U E S S

The reply is lost
The server may have saved it
Keep the original request ID

0 3  /  C H E C K  F I R S T

Look up the request
Ask the server for its record
Find the progress already saved

A N  A N S W E R  I S  S AV E D

Completed
Reopen the answer
No need to ask again

P R O G R E S S  I S  S AV E D

Running or interrupted
Show how far the request got
Explain the next step

N O T H I N G  F O U N D  Y E T

No saved record
Retry with the original ID
Do not assume it worked

Recovering a request after a timeout. The browser uses the original request ID to find saved progress. After a restart, unfinished requests are marked interrupted. If an AI call’s cost is unclear,
its allowance stays reserved while the result is checked.

Each question or change gets a unique request ID. Think of it as a receipt number. If the connection drops, the browser uses that number to find the

original result. It can reopen a finished answer or show that the request is still running or was interrupted.

If no saved record exists, a retry keeps the same ID. This helps prevent a second AI run or a duplicate change. If the server restarts, unfinished runs are

marked interrupted so they do not appear to be working forever.

Signing in can also succeed while the workspace is still waking up. The first load waits up to 90 seconds, then offers a retry while keeping the sign-in.

The visitor gets a next step instead of an endless loading screen.

FIELDBRIEF / ARCHITECTURE CASE STUDY 8 / 14



0 8  /  T H E  S C R E E N S

Keep the records beside the conversation.
You should be able to read a long answer without losing your place in a well’s history.

FIELD NOTES /  07-WORKSPACE How i t  works

Visitors can read the home page and case study. The workspace requires sign-in.

N AV I G AT I O N

Pages
Overview
Field map
Wells
Investigation
Work + briefs
Run details
Operations

The well you are reviewing

I N S P E C T

Records and readings
Totals and wells that need attention
Maps and links to public records
Daily history and earlier averages
Missing readings and last report dates
Your notes and saved briefs

Scroll here without moving the chat

AI assistant

I N V E S T I G AT E

Your conversation
The data this chat started with
Answers and their sources
Possible causes and unknowns
Earlier messages

Type your question
Always within reach

Read the records and chat side by side. The main workspace and chat have separate scrollbars. The chat title and message box stay in place. On a phone, chat opens over the workspace
and has its own close button.

On a desktop, the records fill the main part of the screen and the assistant sits on the right. Each has its own scrollbar. The chat title and message box

stay in place as you read earlier messages.

On a phone, chat opens over the workspace and has a close button that takes you back to the records. Maps and tables load only what the current view

needs, keeping thousands of well records from landing in the browser at once.

The home page and sign-in page are separate from the workspace. Opening a workspace link while signed out sends you home. If you close the

Microsoft sign-in window, the sign-in button returns so you can try again.

What the maps can tell you

Map points show reported well locations. Lease names are references from public records; they do not establish legal boundaries or prove a well is

operating today. The local New Mexico examples show public lease outlines only where the lease reference matches.
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0 9  /  B U I L D I N G  I T

Start small, then connect the pieces.
The project began with a small set of wells that was easy to check by hand. The larger dataset and live services came later.

A fresh local setup starts smaller

The local overview starts with the original 12 New Mexico wells. Its directory and field map also include the Texas wells. The larger Texas overview and

ten sample problems need a separate data import.

Get the calculations right.

The first local demo used 12 New Mexico wells with sample operations. That made it easier to check declines, missing readings, and recovery

before adding more data.

01

Make the work saveable.

Chats, questions, and investigation progress were saved so someone could leave and return. Fixed example replies made it possible to test

failures without paying for AI calls.

02

Add the Texas well directory.

The next step brought in 58,673 public well records and generated 90 days of readings for each. The import checks made sure incomplete data

could not become the active dataset.

03

Connect the live services.

Microsoft sign-in, Azure SQL, Databricks, and Foundry were connected and checked separately. A local example reply was never counted as

proof that live AI worked.

04

Try it in the browser and fix the rough edges.

Testing found slow startup, map selection, and scrolling problems. Later changes added ten sample well problems so visitors could investigate

visible declines and missing readings.

05
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1 0  /  T H E  C H O I C E S

Why it was built this way.
We chose a separate web app and a modular monolith for the backend: one API with clear sections for calculations,
imports, AI, and saved work. That keeps each job understandable and gives us one backend to deploy.

Give the website and API different jobs.

Next.js handles the pages, maps, and chat interface. The C# API owns calculations, access checks, and saved work. This keeps one set of rules behind

every screen and AI tool. The cost is maintaining two apps and checking that the messages they exchange still match.

Prepare data in Databricks, then serve it from SQL.

Databricks gives us a place to keep the original input, check it, and publish a complete dataset. Azure SQL then serves that dataset to the app. We chose

this split so browsing does not depend on a running Databricks warehouse. Fresh data needs a separate import.

Put Foundry behind the API.

Foundry hosts the model and a versioned set of agent instructions. The API supplies approved lookups, checks access, and records AI usage. This lets

the assistant help with open-ended questions while the application controls which records it can read and how much it can spend.

Use cloud storage and a local stand-in.

Azure SQL keeps the hosted workspace’s saved records across app restarts. SQLite supports local development, alongside fixed example AI replies.

Both sit behind storage interfaces, so the calculation rules can be tested without cloud services. Live checks still have to catch differences between the

two environments.

Keep deployment small enough to manage.

App Service hosts the web app and API without us managing virtual machines. One API process owns the database work and AI spending record. We

chose that simpler arrangement for the demo’s size and budget. Free hosting limits availability, and adding API workers would require coordinated job

ownership.
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11  /  T E S T I N G

Check the code, then try the live app.
Automated tests check the rules and workflows. Live checks confirm that the hosted services work together. People still
need to judge whether an AI answer is useful.

FIELD NOTES /  08-VERIFICATION How i t  works

227 tests passed in the September 8 release. Real field use still needs a pilot.

C H E C K  T H E  R U L E S  A N D  W O R K F L O W S

Automated tests
154 server tests + 29 browser-logic tests
44 tests that click through the app
Extra checks for code and exposed secrets
Passed 8 Sep 2026 · release a9d000a

C H E C K  T H E  C O N N E C T I O N S

Try the live services
7 Sep: Databricks data imported into the app
7 Sep: Foundry answers and sources checked
8 Sep: demo sign-in and well selection tested
8 Sep: live site files matched to the build

C H E C K  T H E  M E A N I N G

Ask people who know the work
Does the explanation make sense?
Would it help someone in field operations?
Try the brief in day-to-day work

S T I L L TO  D O

Before field use
Test team access and separate reviewers
Agree how to use real production data
Test heavier use and recovery from failures

Three ways to check the work. Automated tests check the calculations and workflows. Live checks try the connected services. People review whether an answer makes sense. A real field pilot
is still needed.

The September 8 release, a9d000a , passed 227 tests: 154 server tests, 29 browser-logic tests, and 44 tests that click through the app. They cover

calculations, access rules, imports, recovery, maps, and user workflows. None failed or were skipped.

Local tests use fixed AI replies, so they are repeatable and do not spend the live allowance. Separate September 7 checks confirmed the Databricks

import and completed Foundry investigations. Those AI checks used earlier data; they do not establish answer quality for the newer ten-problem

examples.

September 8 checks used the demo account to try sign-in, well selection, source records, and investigation screens on desktop and mobile. Release

checks also compare the files served by the live site with the files that were built.

Passing tests is one part of the picture

The free hosting plan can still be slow to wake up. Team workflows need live testing with separate users, and AI explanations need review by people who

know field operations.
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1 2  /  W H AT  W E  L E A R N E D

What the architecture taught us.
Building and testing the app showed us where these boundaries helped, and where connecting the parts needed more
care.

Shared rules prevent conflicting answers.

The overview, well history, and AI all need to agree about a decline or a missing reading. Keeping that logic in C# gave us one place to check it. We

learned to share calculated results across the app instead of rebuilding the same rules in each screen.

Saving an answer means saving its data version.

A conversation can outlive the dataset that was current when it began. Pinning it to a dataset version keeps its evidence stable when someone navigates

elsewhere or new data arrives. This taught us to make data versions part of saved work from the start.

Recovery starts with what the database remembers.

A timeout does not tell us whether a request finished. Saved request IDs, import progress, and AI usage reservations let the app check before repeating

work. We learned that a retry button depends on a storage design that can distinguish new work from an interrupted reply.

AI needs boundaries the application can enforce.

Instructions alone cannot decide what a user may access or whether another model call fits the budget. Those checks belong in the API and database.

The architecture can enforce those limits, but judging whether an explanation makes sense still needs human review.

Local tests and live checks answer different questions.

SQLite and fixed AI replies let us test the core workflows repeatedly. Azure added separate concerns: database access, sign-in, service startup, and

provider responses. We learned to test the rules in isolation, then check each connection and the complete hosted workflow.

FIELDBRIEF / ARCHITECTURE CASE STUDY 13 / 14



1 3  /  F U R T H E R  R E A D I N G

A few places to look closer.
For readers who want the technical detail, these files and public guides explain the main parts of the build.

Where to look in the code

apps/web The pages, maps, charts, sign-in screen, and chat.

ProductionRules.cs The production comparisons and rules for missing readings.

Dataset* / V2* Data imports, saved investigations, AI requests, and work records.

DatabaseRequestGate Checks that the server can safely use the database and reconnects when needed.

scripts / infra / tests Tools for loading data, deploying the app, and running tests.

Public guides

Texas Railroad Commission: downloadable data

The source of the Texas well records. FieldBrief generates its own sample production readings.

Databricks: preparing data in stages

The approach behind the original, checked, and ready-to-use data layers.

Microsoft Entra: how browser sign-in works

The sign-in process used by the website.

Microsoft Foundry: how AI agents work

The service behind the AI. FieldBrief’s server manages its lookups and saves the conversation.

Next.js: deploying a website

How a Next.js website can be packaged and hosted.

Updated September 8, 2026. The demo’s readings end on September 6 and do not change with today’s date. Test results and live checks refer to the dates given above.
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https://www.rrc.texas.gov/resource-center/research/data-sets-available-for-download/
https://docs.databricks.com/aws/en/lakehouse/medallion
https://learn.microsoft.com/en-us/entra/identity-platform/v2-oauth2-auth-code-flow
https://learn.microsoft.com/en-us/azure/foundry/agents/concepts/runtime-components
https://nextjs.org/docs/app/getting-started/deploying
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