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This book is fun and fast to read, and I picked up some tricks I didn’t know 

before (after 24 years). Besides the tricks and stories, it’s also very motivating 

to keep growing as a professional developer! I would consider it a good gift to 

any PHP developer, especially in the ecommerce world.

 

Vinai Kopp, Magento expert

Debugging PHP applications has come a long way since var_dump() and 

die(). If you are still stuck in those days, let Joseph show you not only the 

new tools, but the strategies you need to debug today’s complex web applica-

tions.

 

Cal Evans, World-famous PHP developer

This book is a journey through the thought processes of debugging and solv-

ing development problems. It’s the ultimate dissection of the mind and thought 

process of a master skilled ecommerce development architect. So many of 

these things developers just have to learn by experience are explained clearly 

and concisely. It’s going to be part of our required reading for new developers 

at Netalico, and I believe it will be a future staple in every ecommerce devel-

oper’s education tool kit.

 

Mark Lewis, CEO of Netalico
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In his book, Joseph Maxwell answers the voice of Magento developers, 

shares valuable knowledge and his passion and experience. It’s not another 

tutorial book but rather a journey that changes your mindset on being an 

expert.

 

Lukasz Bajsarowicz

I grew up on coding during the early 2000s, in an age of few references and 

all-new problems to solve. Counting on a book like The Art of Ecommerce 

Debugging would have been the missing stone for a boosted learning and a 

“not-alone” troubleshooting.

It will surely be the next magic card to use with my team and to suggest to my 

colleagues.

Salvo Capritta, CTO of Synthetic Lab 
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Introduction

Perhaps you have experienced a situation similar to this. After a long day of 

work, you arrive home and sit down to eat dinner. On the menu, spaghetti, one 

of your favorite meals! You inhale your first mouthful when you see something 

strange: carefully hidden under the thick layer of red sauce is a pile of green, 

leafy spinach. What? You get over the surprise only to be on to the next one: 

pale, yellow strings resembling noodles, only they’re not. You now remember 

your spouse is on a health kick, and these strings are actually spaghetti 

squash—a fruit that bears a striking resemblance to spaghetti noodles, but 

only in looks, certainly not in taste. 

In software development terms, “spaghetti code, but with a nasty surprise” 

is an excellent description of the code I produced for the first 10 years of my 

journey. This code was a blast to write but a nightmare to debug.

Through these pages, I share my findings and personal experiences on my 

journey as an ecommerce developer. I even divulge my worst missteps—all 

in an effort to kickstart your journey as a developer and help you prevent the 

same problems I encountered.

I estimate my seniority through the first 10 years of my software 

development journey, at best, as an upper-level junior developer. Why? 

Surely 10 years would catapult me to senior ranks? No. I didn’t have 

principled methodologies for solving problems. I got tunnel vision. I had 

limited tools.

However, growing up as the lone developer laid the foundation for me 

to grow the character necessary to effectively solve problems. The 

framework and tools came later. This character, framework, and tools are 

all discussed in this book. 
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My story and gratitude

I started writing code in the late 1990s, at 10 years old. My introduction to 

writing code was to Object Pascal and the Borland Delphi IDE. On my 12th 

birthday, my parents gifted me with something I imagine not many other 

12-year-olds would like (but I certainly loved it!): TurboPower’s Orpheus 

component pack. This was a set of tools to help build programs faster.

Around this time, Dave Klein came into my life. He was one of the kindest 

and most generous people I’d ever met and also a master of Delphi. While my 

interactions with him were somewhat rare, he was my hero. He gave me ideas 

on how to solve a number of my difficult problems.

Next, I moved into Visual Basic and C#. Can you believe it, I got a Dell Axim for 

Christmas one year—so I built an app I dubbed TimeTracker Pro. I also wrote 

an app for a local construction company—to assign workers to job sites. 

Shortly thereafter, I moved into the web world and created a few applications 

with C#. I chose not to use the built-in MVC pattern as that sounded awfully 

complex. Instead, I wrote every page as its own .aspx file; each file was 

chock-full of spaghetti code.

PHP was the next language to tackle, and Dave Whitinger came into my life. 

I kid you not, this guy probably had at least a 160+ IQ score. He was a Linux 

genius and ran a well-known Linux news website—but he also wrote PHP. It 

blew my mind just how quickly he could whip up a program, and how kind he 

was to also give me advice.

The brainchild of my initial efforts in PHP was a “shopping cart.” What an 

accomplishment! It transacted over $100,000 of revenue. You might be able 

to be slightly impressed so long as you didn’t look at the code or troubleshoot 

it. More bugs lived in this codebase than in a bug farm specifically designed to 

grow bugs.
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2011 brought along a new platform for me: Magento. Another hero arrived: 

Lee Saferite. Lee, a student of best practices (not to mention a brilliant and 

very patient fellow), was a developer who knew the Magento platform inside 

and out. While working with him, he gently called out some bad habits I had 

developed and gave me advice.

Thank you to my heroes. The Art of Ecommerce Debugging is my attempt to 

pay it forward. 

Who is this book for?

This is for Joseph, 20 years ago. I wish I had something in book format that 

laid out tools I could use to grow and solve problems quickly. 

As such, The Art of Ecommerce Debugging is for you. I hope to accelerate 

your journey to climbing the echelons at your company through your ability to 

troubleshoot. I aim to lead you into writing code and fixing errors so you won’t 

have to describe your code as “spaghetti code, with a nasty surprise.”

While I write this from a background in Magento, this book is for all who 

develop ecommerce applications (Magento, WooCommerce, BigCommerce, 

Shopify, etc.).

We are a special breed of developers. Our applications are huge with steep 

learning curves. We face very unique challenges. We are under significant 

pressure to maintain uptime.

Take a moment to register on swiftotter.com/artofdebugging. You will 

get access to an exclusive community of debugging experts. Share your 

problems and also your answers with others. You will get it all here.
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The 30,000-foot view

There are three parts to this book.

Part 1 goes through the theory of what it takes to be a great ecommerce 

developer. I hope to prove you are not limited by anything—except to the 

extent that you believe you are limited. Limitations are figments of your 

imagination.

Part 2 goes through my framework 

for debugging problems. This is a 

super practical conversation. You will 

learn a specific framework in which 

you approach problems and solve 

them. The primary goal is to give you 

timeboxes within which you work—

this relieves stress and prevents 

tunnel vision.

Part 3 discusses strategies and tools 

that are at your disposal to equip you 

to solve problems quickly. While you 

might be tempted to skip ahead to 

But why is this included 

in a book titled The Art of  

Ecommerce Debugging? Very 

simply, if you are not committed 

to being a great developer, you 

will in no way master the ability 

to troubleshoot problems. I 

firmly believe our excellence is 

rooted in our character, and we 

must start there.

Part 3, please don’t. You first need to build the foundation—with Parts 1 and 

2—on which you can solve problems. Then, Part 3 will be your toolset to finish 

it out.

“But, Joseph, I don’t have the memory capacity to store all this information, 

let alone every solution I’ve come up with! How am I supposed to do this?”
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I want to make three important points:

1. You can’t remember everything. I find great developers learn general 

frameworks for problem solving (we will talk about the TAD framework 

in this book) as well as for solutions. While they don’t remember all the 

specific details, they know where to find those missing details. 

2. You must continually practice. The ideas in this book will take time to 

implement. No one earns their black belt overnight. Years of hard work 

and training climax in such an accomplishment. Your journey is the same. 

Chapter 3 discusses continual improvement, which is key to your success 

as a great developer. 

3. While many developers hate documentation, it really is your friend. You 

won’t forget anything you write down … unless you lose that piece of 

paper or file.



Part Two

Effective 
and Fast 

Debugging

Part 2



THE DEBUGGING 
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chapter 6
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One of the biggest failings I regularly observe in junior developers is the 

inability to step outside of their tunnel vision. They lock into what they 

perceive to be the problem, and they work on building one solution for one 

problem. Instead of questioning their initial findings, they burn valuable hours 

continuing to modify their solution.

While I hope that junior developers look back to retrospectively observe this 

phenomenon, I rarely see this. Instead, the cycle perpetuates. An unfortunate 

(but natural) result of this is that junior developers struggle to receive 

progressively more difficult projects (see Chapter 1). Management cannot 

afford to delay a fix for a website outage.

In this section I present the framework that helps me to quickly solve difficult 

problems, and I believe any developer can apply this framework and become 

successful.

THE PERFECT PROBLEM REPORT

Communication goes a long way. The more information documented in an 

issue’s description, the easier it will be for other developers to also work on 

the problem. Your issue descriptions should include:

• A short description of the problem.

• Bullet points on how to reproduce the problem.

• A brief write-up of the expected results.

• And … what is really happening.

You might not have the details (yet) on how to reproduce the problem. 

That’s okay. At least you will have a template you can populate as you 

harvest more information.
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Overview of the TAD framework

• Take inventory

• Attempt a fix

• Do it again

Three steps? That seems simple—and it should be. This idea must become 

second nature and will revolutionize your ability to quickly solve problems. I 

believe it applies to fixing production outages as well as to solving the easiest 

bug ever.

I recently talked with Lee Saferite. He made this comment: “Debugging skills 

got me very far in my career.” He made the point that the ability to effectively 

troubleshoot a problem is a big difference between a junior and senior 

developer. He said if you can be a junior developer who is self-motivated and 

knows how to debug problems, you are on a fast track to becoming a senior 

developer.

Above all, don’t give up. I have observed the temptation for developers to 

develop (no pun intended) a habit of escalating to their seniors. Senior 

developers solve the problem faster, and who knows, maybe better.

Note that by definition, this does not apply to architecting a new module. 

I find that debugging and architecture are very different paths, and there 

is little overlap. Senior developers are usually both excellent debuggers 

and architects. To keep the scope of this book narrow, I have focused on 

debugging.
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Think about this: Every problem you 

encounter is a step toward your 

leap to the next level. In fact, if you 

keep this up, I think one day you 

will find yourself the person who 

solves the most difficult problems 

at your company—and you will 

arrive at a most coveted position: 
indispensable.

You hear me make many 

references to tunnel vision 

particularly in junior developers. 

I think there is another corollary 

aspect: Could it be that junior 

developers are scared to try 

another approach? They feel 

as though they are wasting 

the time they spend looking 

for another hypothesis and 

solution.

But what if I am in a timebox? I am roughly halfway through my allotment, 

and I am not able to solve this problem (i.e., a client’s checkout is down, and 

you don’t know the problem). What should I do?

You have several options:

• Explain your situation to a coworker or even speak out loud to a rubber 

duck (see Chapter 10). 

• If you need to hand off the problem to a more senior developer, ask to 

code pair or observe as they work to resolve the problem. At the very 

least, review their notes and associated merge request (if applicable). 

Write this down in your personal solutions log (see Chapter 10).
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Take inventory

Target maximum time: 1 hour
Goal: a well-defined hypothesis of the problem

Definition of “hypothesis”:

a supposition or proposed explanation made on the basis of limited 

evidence as a starting point for further investigation.

We could also call this “Assess the Situation.” As developers, we are almost 

always presented with the symptoms. Symptoms are:

• “The website is down!!!! PLEASE GET IT UP ASAP.”

• “We are having random customers get an error when clicking the Place 

Order button in the checkout.”

• “Online credit memos do not work.”

• “The layout on this page is broken.”

We venture into our troubleshooting with less information than we need 

to solve the problem. It is our job to fill in all missing blanks. This step is 

exclusively to take some time to gather information.

Symptoms are almost always NOT a hypothesis. Symptoms lead us to a 

hypothesis.

Don’t become too attached to this particular diagnosis. Be ready to throw 

it away. You might have uncovered a problem, but more likely, you have not 

uncovered the problem. The earlier you are in your development career, the 

more likely it is that you have not found the right solution yet. Don’t despair, 

just take your findings with a grain of salt.

If you haven’t already, I suggest you read some Sherlock Holmes novels. 
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Holmes approaches situations and takes all pieces of the puzzle to come to 

a conclusion. On the other hand, his counterparts immediately identify who 

they think is the suspect. Holmes doesn’t—until he is positive. He identifies 

patterns and uses these to reach his conclusion.

How do we do it?

• Let the merchant, your project manager—someone—know you have 

started working on this problem. Follow the protocol established by your 

company. 

• Carefully read the problem report. I have found reading out loud can 

mean the difference between “getting it” and not. 

• Convert symptoms into a helpful description. This is particularly important 

when the merchant sends five emails, all with additional information. Each 

email could be related to the problem—or not. For example, each email 

might contain a new URL, some with a different error (inventory problems 

are often this way). Make intelligent sense of what is going on. This will 

take some time, and you will feel pressure to avoid spending this time. But 

it’s worth it in the long run. 

• Start with the most simple place. I’d estimate this is the solution about 

15% of the time. Is there a product’s value that is improperly configured? 

What about the store configuration? I’ve spent hours troubleshooting 

problems only to come back and find the most basic and obvious 

solution. I felt like a pro, digging deep into the problem, only to feel like an 

idiot a short time later when the solution was so easy. 

• If you are working on third-party code, such as a module, take a moment 
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and see if there is an update for the module (you get bonus points if the 

module has release notes that specifically call out this problem. 

• Ensure you are on the same page as the merchant. For example, a ticket 

that has “creating an invoice” could mean to you going into the admin, 

clicking into the order, and clicking the Invoice button to create a new 

invoice. This same verbiage could mean to the merchant going into 

the shipping software, creating a new label, and clicking the Create an 

Invoice checkbox. Your thought process means the invoice is created 

in the admin panel. Their thought process means the invoice is created 

via the API. There is a huge difference between the environment of each 

approach. Communication is key. 

• Identify how you can replicate the problem. This should happen in your 

local environment. If you cannot replicate, please work through the steps 

outlined in Chapter 8 about troubleshooting “random” problems. 

• This step is complete when you feel as though you have a solid idea as to 

what is wrong.

Example

We received this ticket:

We cannot refund credit memos online (back to the credit card 

processor).

Somehow, I wound up troubleshooting this ticket. First, I took a look to identify 

where the credit memo button was configured in the code as this would 

give me an idea as to why it was missing. The logic to show the button was 

simple: If there is a transaction_id for this value, the Refund Online button 

is available. This problem changed from “the credit memo button is missing” 
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to now the “transaction ID is missing.” When the payment method captured, 

a transaction ID saved—but in this case, it wasn’t being saved. See how this 

evolved? The initial time estimate increased, significantly.

I created a test order and submitted an invoice. However, the Transaction ID 

was present. Every invoice I created worked as expected.

An important concept to remember is to challenge every assumption. In 

my last paragraph, I used the word “created.” Things don’t always happen 

the way we think they should. Might there be other ways to create a credit 

memo? It turns out, there was. Keep reading to find out the end of this story.

My hypothesis of the problem is that “the Transaction ID is missing.” I don’t 

know why it’s missing, but I’m running out of time, and I’d like to get more 

information by proceeding to the next step.

This example is perfect to show not everything will fit within the time 

guidelines I’ve shared. Hold those loosely but make sure you check in 

regularly (with yourself) to prevent tunnel vision.

Attempt a fix

Target maximum time: 2 hours
Goal: a solution for the problem 

This is where you (finally) get to try your hand at a solution. Even if your 

hypothesis is not well-defined, attempting a fix will help you gather more 

information toward the solution.
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The goal with this step is to build a solution that solves for your hypothesis 

(remember those old math days?). Don’t bother with creating plugins or 

whatever your framework uses at this moment. You want to verify, as fast as 

possible, that you have arrived at the solution.

Watch for collateral damage. Just because something appears to be a 

“core bug” and you “fix it” does not mean that it is a core bug. There might 

be middleware causing the problem. Your code could be modifying core 

functionality. If the code is in a reputable third-party module, give it a 

50/50 chance of being a bug. If the code is in core framework code, take a 

moment to search the framework’s code repository to see if this is a known 

bug. If a bug is not documented, I suggest skepticism in defaulting blame to 

the core framework.

Now keep in mind you shouldn’t hold yourself to a fix on this step. If you aren’t 

making progress, don’t hesitate to jump to the next step. Remember, the goal 

is to be agile in coming up with solutions.

How do we do it?

• Write or modify code. If you are in a local or staging environment, feel 

free to make changes to core code. Notate these changes so you can 

revert them at a later date. 

• Test your work. What other code paths arrive here? Have you accounted 

for them? 

I cannot stress enough how important it is to check in with yourself every 
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hour or so. Do not spend a significant amount of time on this step. If you are 

a junior-level developer, cap your time at two to three hours. As you grow in 

experience, you will get a gut feeling that will guide you on how much time 

to invest.

Once you hit your time limit, jump to the next step. Free yourself from any 

guilt over not having achieved a solution. You are better off moving on than 

continuing to fight your way down this road.

Example

That Online Credit Memo problem that we discussed in Take inventory was 

a little tricky. I like observable problems. Because I was not able to replicate 

the missing Transaction ID through any steps to manually create the invoice, 

I came to the assumption that invoices are created through a different 

mechanism—likely automatic.

I went back to the merchant to double-check their process for fulfilling orders. 

It turns out, the shipment and invoice are created through ShippingEasy. I 

know there is no ShippingEasy module on the website, so it has to connect 

through the Magento API. If ShippingEasy can connect through the Magento 

API, so can I.

I configured Postman to trigger an API request to create an invoice. I was 

excited as I knew this was the answer! But alas, the Transaction ID was 

configured for this invoice. Pffffft.

So, how else could this be created? I used the API, right? There had to be 

some other way.

If the invoice was being created automatically, but not through code, it is 

certain that this is associated with a web request.
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I look forward to introducing companion courses for other specific 

platforms—Shopify, BigCommerce, etc. 

Sign up for updates on swiftotter.com.

If you enjoyed this book and you work with Magento, may I recommend the 

companion course?

My goal with this book is to provide practical suggestions that apply to 

almost every ecommerce platform. To this end, I have generalized some of my 

suggestions to fit within a broader scope of platforms.

In my course, however, I have the opportunity to focus explicitly on Magento 

and share even more of what I have learned.

What’s in the course?
The course contains real-world bugs that we get to troubleshoot together. 

You get a database and codebase. We have a bug report, and we work 

through the problem, step-by-step, with a series of videos (and written 

instructions). It’s like sitting next to your senior developer, except this isn’t a 

live website and you are under no time pressure to complete the task. You 

get hands-on, real-life experience—but it doesn’t come with the price tag of 

working on a merchant’s site.

You will also get access to our exclusive Slack community where others are 

learning debugging with Magento (this is different from the Slack community 

that is generally dedicated to this book).

You can read more about the course at: 
swiftotter.com/artofdebugging
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