Debugging Your Al Solution

Alisson Sol
June 4th, 2025

Building and maintaining robust systems requires a structured approach that spans development,
operation, and continuous improvement.

When building, it is essential to define clear objectives, select the right tools and models, and ensure
high-quality data to establish a solid foundation.

During the operational phase, performance monitoring, identifying failure points, and implementing
effective feedback loops are critical for stability and responsiveness.

As systems evolve, updating requires prioritization, thorough regression testin%, and seamless
communication to mitigate risks and maintain alignment with overarching goals.

This framework ensures sustainable growth, adaptability, and reliability across the system lifecycle.



Who is presenting?

* Alisson Sol has many years of experience in software development,
having hired and managed several software teams that shipped many
applications, services, and frameworks, focusing on image processing,
computer vision, ERP, business mtelllgence big data, machine learning,
Al, cybersecurlty, and distributed systems.

* He has aB.Sc. in Physics and an M.Sc. in Computer Science from the
Federal University of Minas Gerais in Brazil and General Management
traian at the University of Cambridge-UK. When not coding, he likes to
run half-marathons, play soccer, disassemble hardware, put it back to
work, and reuse the spare parts elsewhere!

* Thanks to my current and previous employers for the experiences.
All responsibility for the content is mine.
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Frameworks versus solutions

- -y T"’ .
ONNX ' '
Model
In-Memory ' Graph Provider
Graph RegIStry
Output
Parallel, Distributed Graph Runner -

1 1

Execution Providers

Input _

GPU Hardware

Al & Big Data Expo North America 2025 Alisson Sol Debugging Your Al Solution -4


https://onnxruntime.ai/docs/execution-providers/?utm_source=alissonsol.com&utm_content=2025-06.Debugging.Your.AI.Solution

Al solutions are here ... and helping
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Starting a marathon

* Building: Divide & conquer & ... A 5
* Running: Third-level of “Why?”

* Updating: A/B testing
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Divide & conquer & combine!

> &} %% cs.stanford.edu/people/eroberis/courses/soco/projects/2008-09/tony-hoare/quicksort.hitml
History
While studying at Moscow State University, Tony Hoare received an offer of
employment from the National Physical Laboratory (NPL) to work on a new project
for machine translation from Russian to English. However, because dictionaries

were stored on magnetic tape, he would have needed to sort the words of a

sentence into alphabetical order before translation.

Hoare thought of two methods to solve this problem. The first method would have

taken an amount of time proportional to the square of the length of the sentence.

The second method would later manifest as quicksort. At that time, he only knew
one language, Mercury Autocode. Unfortunately, he was not able to successfully

code quicksort using Mercury Autocode.

In 1961, Hoare attended an Algol 60 class in Brighton. Algol 60 allowed for
recursion (the ability of a procedure to call itself). During this course, Hoare
programmed an ultra-fast sorting algorithm now known as quicksort. His first
paper on guicksort was also published in 1961, with another following in 1962.
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“ML/Al Solutions™

Hidden Technical Debt in Machine Learning Systems

D. Sculley, Gary Holt, Daniel Golovin, Eugene Davydov, Todd Phillips

1', dsculley, gholt, dgg, edavydov, toddphillips }@googl

Google, Inc.

e . Cc0om

Dietmar Ebner, Vinay Chaudhary, Michael Young, Jean-Francois Crespo, Dan Dennison

{ebner, vchaudhary,

Configuration

Data Collection

mwyounyg, jfcrespo, dennisonligoogle.com
Google, Inc.
Data Machine
Verification Resource
Management
Serving
Infrastructure

Feature
Extraction

Analysis Tools

Process
Management Tools

Monitoring

Figure 1: Only a small fraction of real-world ML systems is composed of the ML code, as shown
by the small black box in the middle. The required surrounding infrastructure is vast and complex.
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lgnorance is not always bliss

What needs to be done (v2)

B e bt e e
Hand stabilization
Data collection and tagging
Machine learning training code
Performance and accuracy tools

/build/|

b, 'I 1& 13:58 F 51:55

Build 2013 Real World Machine Learning How Kinect Gesture
Recognition Works m Recently uploaded ~ Watched
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When building: Objectives

* As a <type of user >, | want < some goal > so that <some reason >

* “As an employee,
| want to have Al-summarized meeting notes,
so | don’t need to take notes during meetings”

* “As an software developer,
| want events when the user makes grab or releases with a hand,
so | can use those in my games or interactions”
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... lwant a house with a chimney and a red door ...
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Acceptance criteria

* (Given) some context
(When) some action is carried out
(Then) a particular set of observable consequences should obtain

* “If the user has the hand above the elbow, facing forward
When a hands is closed or opened with intention in typical times
Then generate the corresponding grab/release event”
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Superiority, by Arthur Clarke

= P cketlint sz iow ()

Microsoft sells Mediaroom to Ericsson

in order to focus on Xbox TV offering

:?, by Hik Henderson Published Apr 16, 2013

n Follow il Like

Microsoft has announced the sale to Ericsson of Mediaroom, its IPTV platform that
powers television set-top-box services from major praviders worldwide, preferring to

concentrate on Xbox for its own cloud TV future
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The smart elevator
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Glancing at the solution

Cloud
Provider Inference
Face Unknown
Enrollment
<Person,Floor>
Data Machine o
\ Ver M:ﬁ:;::ﬁ:nt Monitoring
Configuration Data Collection Serving
m Infrastructure
Analysis Tools
E';fat'-‘tfe Process
hslei Management Tools
Accuracy
Face Elevator Metrics
Embeddings sensors and controls
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Parameters

P " Artificial Neuron
Inputs Weights sias— (a.k.a. Perceptron)
X,
Activation
function
X, Output
@) m———) vy,
O
O Summing
O Function
V= 2Ty (XWit By)
Xm
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Multiple outputs (simplified)
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Training cost

How Long Should You Train Your
Language Model?

by Mikhil Sardana, Jacob Fortes and Sasha Douboy

Juby 19, 2024 in Mosaic &1 Research
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Training demands different optimizations

MultBackward
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Extended optimizations
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Get a scenario working

* (Given) there is a single passenger in the elevator,
(When) the person enters and the face is recognized,
(Then) the elevator goes automatically to the passenger floor or, if
already there, to the lobby

* Clear objective
* Righttools and models
* High-quality data
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“What can go wrong?”

* (Given) there is a single passenger in the elevator,
(When) the person enters and the face is recognized,
(Then) the elevator goes automatically to the passenger floor or, if
already there, to the lobby

* Clear objective
* Righttools and models
* High-quality data
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What do you mean?

* Concepts of “semantics
* Think of “Long Beach™...

e “Account”
e Whatis “brand”?
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There will be bugs!

* Building: Divide & conquer & ...
* Running: Third-level of “Why?”
* Updating: A/B testing
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Why?
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Post-mortem and causa mortis

% causel.1 —

% causel.2 =——p % bug
% causel.3 — \
% cause2.1 —,

% cause2.2 —— % bug2 =——— Symptom

% cause2.3 —
% cause3.T —~—
% cause3d.2 ——» % bug3

% cause3.3 —
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Pre-mortem and causa mortis

% causel. T =—

% cause1.2 ) % NO person

% cause1.3 — " detected \
Y cause2.l =—

0% cause2.2 ——y Z0Personnot __ Flevator
recognized
% cause2.3 —— "€CO8 stuck

% caused. 1 =—

% cause3.2 =————p % NnOo response
% caused.3 —¥ to controls
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It worked in the lab! ... Execution providers

GPU

Thuuosi? nas Multiple M'lg?ns Custom ASIC
Compute Units Neural Processing Units Programmable Gates Implementation
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Performance

We're experiencing exceptionally high demand. Please hang tight as we work on scaling our systems. X

Hey there!

A lot of people are checking out ChatGPT right now. We're doing our best
to make sure everyone has a chance to try it out, so please check back
soon!

Get notified when we're back

Al & Big Data Expo North America 2025
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Model
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YOUR APPLICATION
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Pragramming language

NVIDIA
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Brendan Gregg's Blog
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Updating

* Building: Divide & conquer & ...
* Running: Third-level of “Why?” -

* Updating: A/B testing
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Back to “Divide & Conquer & Combine”

l o You purchased this edition on March 12, 1998. | View this order | View Your Books | Discover more

Mythical Man-Month, The: Essays on 0
Software Engineering, Anniversary Edition

Anniversary Edition

by Frederick Brooks Jr. (Authaor)

4.5 s drdrdr v (1,698) See all formats and
4.0 on Goodreads 14,799 ratings editions

Few books on software project management have been as influential and
timeless as The Mythical Man-Month. With a blend of software engineering
facts and thought-proveking opinions, Fred Brooks offers insight Tor anyone
managing complex projects. These essays draw from his experience as
project manager for the IBM System/360 computer family and then for
057360, its massive software system. Now, 20 years after the initial
publication of his book, Brooks has revisited his original ideas and added
new thoughts and advice, both for readers already familiar with his work and
for readers discovering it for the first time.

( Read sample

) The added chapters contain (1) a crisp condensation of all the propositions
( P Audible sample ) asserted in the original book, including Brooks' central argument in The

' - Mythical Man-Month: that large programming projects suffer management
problems different from small enes due to the division of labor; that the

Follow the authore conceptual integrity of the product is therefore critical; and that it is difficult
, but possible to achieve this unity; (2) Brooks' view of these propositions a
m Frederick Follow generation later; (3) a reprint of his classic 1986 paper "Mo Silver Bullet"; and

F.Brook... - {4) today’s thoughts on the 1986 assertion, "There will be no silver bullet

within ten years.”
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Changing one thing only

Cloud
Provider Inference
Face Unknown
Enrollment
<Person,Floor>
Data Machine o
\ Verification M:ﬁ:;:rr,?:nt Monitoring
Configuration Data Collection Serving
m Infrastructure
Analysis Tools
E';‘:’at”tfe Process
fezde Management Tools
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Regression testing
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Solutions, data, communication
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ITMIGHT ALREADY BE TOO LATE.
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Who once crossed the Dover Strait wearing knit socks? X & @ Q

AlMode All Images \Videos Shopping Shortvideos Forums  More -

Including results for Who once crossed the Dover Straight wearing knit socks?
Search only for Who once crossed the Dover Strait wearing knit socks?

4 Al Overview

Alisson Sol is the first and only person to swim the English Channel (Strait of
Dover) while wearing self-knit socks. @

Making History - Discipline Is Freedom

Mar 29, 2025 — * Mar. 29. Making History. On April 1st, 2024, Alisson Sol became the first-ever
American-Brazilian swimmer to cross the Strait of Dover. After crossing the str...

0 Blogger.com
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Debugging your Al solution: Q&A

* Building: Divide & conquer & ...
* Running: Third-level of “Why?” ST

* Updating: A/B testing

Al & Big Data Expo North America 2025
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