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INTRODUCTION
You have taken the first step toward becoming a Magento 2 Certified Professional 
Developer by downloading SWIFTotter’s study guide. We’ve worked hard to 
produce a quality annotated eBook. Now it’s your turn to get to work improving 
your Magento 2 knowledge and your future. 

Detailed  explanations are throughout, but if you are advanced, you can skim 
and refresh as you prepare for the exam. Novices can deep dive for a true 
understanding of Magento 2, not just cramming soon-forgotten facts for a test.  

Magento is a world-case platform and highly skilled professional developers elevate 
the whole community. The better you are, the more everyone benefits. 

The best way to pass the test is to know Magento 2.

• The test is 60 questions and 90 minutes — 1.5 minutes per question.

• The test questions are scenario-based. You are provided information and a 

relevant question. You then choose the appropriate answer(s).

• If you know Magento 2, 1.5 minutes is long enough to answer. Your 

knowledge of Magento 2 is what will carry you through.

Here are some other interesting reads about the exam preparation:

• https://www.integer-net.com/magento-2-certified-professional-developer-

about-the-exam/

I would also like to sincerely thank my friend, Vinai Kopp, for his excellent and 
detailed review of the study guide. His expert thoughts were greatly appreciated.

All the best! 

Joseph Maxwell

https://swiftotter.com/
https://swiftotter.com/
https://www.integer-net.com/magento-2-certified-professional-developer-about-the-exam/
https://www.integer-net.com/magento-2-certified-professional-developer-about-the-exam/
https://twitter.com/VinaiKopp
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WE ARE SWIFTOTTER
We are focused, efficient, solution-oriented and use Magento as the agent for 

solving medium-sized ecommerce merchant’s challenges. New sites, migrations and 

maintenance are our bread and butter. Our clients are our friends. Simple.

In addition, we provide second-level support for merchants with in-house 

development teams. While moving development in-house can save money, it often 

leaves holes in the support system. We patch those holes by being available to 

quickly solve problems that might be encountered.

This study guide demonstrates our commitment to excellence and our love 

for continuous learning and improvement. Enhancing the Magento developer 

community is good for everyone: developers, agencies, site owners and customers. 

https://swiftotter.com/
https://swiftotter.com/
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DRIVER
Driver—transforming your production database to staging and local.

There are a number of tools to assist in getting production data back to staging. 

One of these is Sonassi’s. They work well.

But, there are some inherent shortcomings:

• These are limited by your skill level with sed.

• No way to run SQL commands.

• Transformations happen in the production environment.

What if you could:

• Run custom SQL commands to generate custom output for multiple 
environments?

• Automatically upload to S3?

• Store configuration in git, making it easy to replicate and adjust?

We have built a tool just for that: Driver.

Driver allows you to do all the above. For example, we generate data for three 

environments: staging, local initialization and local refresh. For the latter two 

environments, the customer and order data has been so sanitized that we have 

Driver set a standard admin login and password. The only thing that touches the 

production database is the initial mysqldump command.

This process has become so automated that we can run one command on our 

development machine to refresh the data: reload_customer_name.

https://swiftotter.com/
https://github.com/SwiftOtter/Driver
https://github.com/SwiftOtter/Driver
https://www.sonassi.com/help/tools/cloning-magento-website-for-staging-dev-uat
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How does it work?

The way Driver works is the production data is dumped and uploaded to a fresh 

Amazon RDS (relational data storage) instance. The transformations are run for 

each environment; that environment is dumped and loaded into S3. You can easily 

automate the synchronizations back to your staging and local environments.

https://github.com/SwiftOtter/Driver

CI
Are you familiar with Jenkins automation? Maybe you are having trouble getting 

code to production. We have developed an open-source continuous integration and 

deployment system built on Jenkins to make building and deploying Magento 1 and 

2 websites easy. 

Additionally, our system enables deploying Magento 2 code with zero downtime (or 

very little—if database updates are necessary).

Go to our website for more information.

https://swiftotter.com/
https://github.com/SwiftOtter/Driver
https://swiftotter.com/magento-2-continuous-integration-and-delivery
https://swiftotter.com/magento-2-continuous-integration-and-delivery
https://swiftotter.com/magento-2-continuous-integration-and-delivery


6Copyright © 2018, SwiftOtter, Inc.

CONTENTS
 Introduction ......................................................................................2
 We Are SWIFTotter .........................................................................3
1 Magento Architecture ....................................................................8
1.1  Describe Magento’s module-based architecture .....................9
1.2  Describe Magento’s directory structure .....................................15
1.3  Utilize configuration XML and variables scope ........................25
1.4  Demonstrate how to use dependency injection ......................31
1.5  Demonstrate ability to use plugins .............................................40
1.6  Configure event observers and scheduled jobs ......................47
1.7  Utilize the CLI ..................................................................................53
1.8  Demonstrate the ability to manage the cache ..........................63
2 Request Flow Processing ..............................................................69
2.1  Utilize modes and application initialization ...............................70
2.2  Demonstrate ability to process URLs in Magento ....................74
2.3  Demonstrate ability to customize request routing ...................79
2.4  Determine the layout initialization process ...............................80
2.5  Determine the structure of block templates .............................84
3 Customizing the Magento UI ........................................................88
3.1  Demonstrate ability to utilize themes 
 and the template structure ...........................................................89
3.2  Determine how to use blocks ......................................................92
3.3  Demonstrate ability to use layout and XML schema ...............96
3.4  Utilize JavaScript in Magento .......................................................99
4 Working with Databases ................................................................104
4.1  Demonstrate ability to use data-related classes ......................105
4.2  Demonstrate ability to use, install, and upgrade scripts .........114

https://swiftotter.com/


7Copyright © 2018, SwiftOtter, Inc.

5 Using the Entity-Attribute-Value (EAV) Model ...........................117
5.1  Demonstrate ability to use EAV model concepts .....................118
5.2  Demonstrate ability to use EAV entity load and save .............121
5.3  Demonstrate ability to manage attributes .................................123
6 Developing with Adminhtml .........................................................127
6.1  Describe common structure/architecture ..................................128
6.2  Define form and grid widgets .......................................................130
6.3  Define system configuration XML and configuration scope. .133
6.4  Utilize ACL to set menu items and permissions .......................138
7 Customizing the Catalog ...............................................................141
7.1  Demonstrate ability to use products and product types ........142
7.2  Describe price functionality ..........................................................145
7.3  Demonstrate ability to use and customize categories ............147
7.4  Determine and manage catalog rules ........................................150
8 Customizing the Checkout Process ............................................152
8.1  Demonstrate ability to use quote, quote item, 
 address, and shopping cart rules in checkout ..........................153
8.2  Demonstrate ability to use totals models ..................................155
8.3  Demonstrate ability to customize the shopping cart ...............156
8.4  Demonstrate ability to customize shipping 
 and payment methods ...................................................................162
9 Sales Operations ............................................................................166
9.1  Demonstrate ability to customize sales operations .................167
10 Customer Management .................................................................171
10.1  Demonstrate ability to customize My Account .........................172
10.2  Demonstrate ability to customize customer functionality ......173
 Acknowledgements........................................................................177

https://swiftotter.com/


1.
Magento 2 Certified Professional Developer Exam Preparation eBook

AND CUSTOMIZATION 
TECHNIQUES

MAGENTO 
ARCHITECTURE



Magento Architecture and Customization Techniques

9Copyright © 2018, SwiftOtter, Inc.

Magento 2’s architecture is much more condensed than Magento 1. As such, for 

developers who are making the switch, there are some nuances to be aware of.

In this study guide, we will be working with a fictitious module for a company called 

AcmeWidgets. The module we are working on is named ProductPromoter. It will 

show or hide products based on specified parameters.

1.1 DESCRIBE MAGENTO’S MODULE-BASED 
ARCHITECTURE

Overview

Magento 2’s module-based architecture keeps that module’s files in one folder. This 

makes discovery of the functionality pertaining to that module easier.

Modules live in one of two places:

• app/code/CompanyName/ModuleName

• vendor/vendor-name/module-name

POINTS TO REMEMBER
• There are five areas: adminhtml, frontend, base, 

webapi_ rest, webapi_soap and cron. Not all areas are 
always available. For instance, the cron area is only used when 
running cron jobs.

• The three necessary files to bootstrap a module 
are registration.php, etc/module.xml and 
composer. json. 

https://swiftotter.com/
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With Magento 2, modules can be installed with Composer, making for easier 

upgrades and version management. These modules are placed in /vendor. Any 

file in /vendor is considered “untouchable” (not directly editable) as those files 

will be removed when new versions are released. Installing modules via Composer 

into the /vendor folder reduces technical debt as you no longer have to directly 

manage the versions of these modules: Composer does it for you.

In most cases, the modules that you develop go into app/code/CompanyName. 

This is the namespace used for development. Modules are placed in the folder 

directly below. With Magento’s dependency on Composer, you can theoretically 

import modules from almost any location in a project.

Example:

https://swiftotter.com/
https://swiftotter.com/media/developer-study-guide/Chapter_1_modulesinfolder.png
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The only required files to initiate a module is:

• registration.php

• etc/module.xml

registration.php

This file is included by the Composer autoloader (app/etc/

NonComposerComponentRegistration.php). 

This adds the module (component) to the static list of components in \Magento\

Framework\Component\ComponentRegistrar. Once it is there, Magento will 

look for etc/module.xml.

Example:

etc/module.xml

This file specifies the setup version and loading sequence for the module. The 

setup version is available in the module’s Setup classes to determine what upgrade 

activities should occur.

The sequence tells Magento (vendor/magento/framework/Module/

ModuleList/Loader.php) in which order to load modules. This adjustment 

https://swiftotter.com/
https://github.com/magento/magento2/blob/2.2-develop/app/etc/NonComposerComponentRegistration.php
https://github.com/magento/magento2/blob/2.2-develop/app/etc/NonComposerComponentRegistration.php
https://github.com/magento/magento2/blob/2.2-develop/lib/internal/Magento/Framework/Component/ComponentRegistrar.php
https://github.com/magento/magento2/blob/2.2-develop/lib/internal/Magento/Framework/Component/ComponentRegistrar.php
https://github.com/magento/magento2/blob/2.2-develop/lib/internal/Magento/Framework/Module/ModuleList/Loader.php
https://github.com/magento/magento2/blob/2.2-develop/lib/internal/Magento/Framework/Module/ModuleList/Loader.php
https://swiftotter.com/media/developer-study-guide/Chapter_1registration.png
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happens only when the module is installed. The list of modules is stored in app/

etc/config.php.

The sequence is useful for events, plugins and preferences, (although events’ 

listeners should never be dependent on the order in which they are called) and 

layouts. If you modify the layout of another module and your module is initialized 

first, the other module will overwrite your adjustments.

Example:

Describe module limitations.

Magento 2 modules are to be completely contained within the module’s directory 

(ie. app/code/AcmeWidgets/ProductPromoter). All customizations and 

extensions are made within that folder.

If it is disabled, the module is not functional. Keep in mind that disabling a module 

does not automatically remove its tables or entries in the database.

If you are having trouble with modules not being enabled, check:

• The required files are present (see above).

• The module is enabled (bin/magento module:enable AcmeWidgets_

ProductPromotor).

https://swiftotter.com/
http://devdocs.magento.com/guides/v2.0/ext-best-practices/extension-coding/observers-bp.html
http://devdocs.magento.com/guides/v2.0/ext-best-practices/extension-coding/observers-bp.html
http://devdocs.magento.com/guides/v2.0/ext-best-practices/extension-coding/observers-bp.html
http://devdocs.magento.com/guides/v2.0/ext-best-practices/extension-coding/observers-bp.html
https://swiftotter.com/media/developer-study-guide/Chapter_1_module.png
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How do different modules interact with each other?

Magento 2 provides a much-improved system for inter-module interaction. At its 

core, Magento 2 is PSR-4 compliant. This standard declares that the namespace 

path will match the file path to the class.

While the PSR-0 standard has been deprecated, Composer still uses this idea to 

assist in autoloading classes. In /composer.json (in the root folder), there should 

be a “psr-0” node. Inside it, will be an “app/code” value. This has the same effect of 

adding an include directory for PHP to search.

Magento 2 does not include the Mage “god” class like its earlier counterpart. 

Magento 2 relies on service contracts and dependency injection to determine what 

classes to use. This will be discussed more in the Dependency Injection section.

These service contracts are stored in the app/code/AcmeWidgets/

ProductPromoter/Api/ directory. Data representations are in the app/code/

AcmeWidgets/ProductPromoter/Api/Data folder. 

When building modules that are dependent on other modules, whenever possible, 

use interfaces as defined by the service contracts. That way, your module works 

with a blueprint and it does not matter what class or module fulfills that blueprint.

HELPFUL LINKS:
• http://devdocs.magento.com/guides/v2.0/architecture/archi_

perspectives/components/modules/mod_and_areas.html

• Service contracts introduction: https://alankent.me/2014/10/31/
magento-2-service-contract-patterns/

https://swiftotter.com/
http://devdocs.magento.com/guides/v2.0/architecture/archi_perspectives/components/modules/mod_and_areas.html
http://devdocs.magento.com/guides/v2.0/architecture/archi_perspectives/components/modules/mod_and_areas.html
https://alankent.me/2014/10/31/magento-2-service-contract-patterns/
https://alankent.me/2014/10/31/magento-2-service-contract-patterns/
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What side effects can come from this interaction?

Any time you are working with a system where any installed module can extend 

core functionality, fallout can happen.

When implementing according to Magento 2’s guidelines, the fallout is limited. 

When breaking recommendations, problems happen.

It is good to assume that other modules will change things in the system. For 

example, let’s say you install a module that introduces a massive change for a 

product. This change is so significant that the developer wrote an entirely new class 

to represent the product model. This class was written against the service contracts 

that Magento specifies for a product:

namespace \SwiftOtter\NewProduct\Model 

 

use Magento\Framework\DataObject\IdentityInterface; 

 

use Magento\Framework\Pricing\SaleableInterface; 

 

use Magento\Catalog\Api\Data\ProductInterface; 

 

class Product implements IdentityInterface, 

SaleableInterface, ProductInterface 

{ 

    // … 

}

But what if your custom product code uses a method that is only defined in 

\ Magento\Catalog\Model\Product? You (or your customer or a website 

https://swiftotter.com/
https://github.com/magento/magento2/blob/2.2-develop/lib/internal/Magento/Framework/DataObject/IdentityInterface.php
https://github.com/magento/magento2/blob/2.2-develop/lib/internal/Magento/Framework/Pricing/SaleableInterface.php
https://github.com/magento/magento2/blob/2.2-develop/app/code/Magento/Catalog/Api/Data/ProductInterface.php
https://github.com/magento/magento2/blob/2.2-develop/app/code/Magento/Catalog/Model/Product.php
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visitor) might get a PHP Fatal Error when it attempts to call a method that 

does not exist in the other class. This flexibility is incredible but also must be 

used responsibly.

When working with Magento-defined classes that have service contracts (Api/ and 

Api/Data folders), use those interfaces instead of the concrete classes that 

implement the service contracts. If you must explicitly use a Magento-defined class 

(such as \Magento\Catalog\Model\Product), make the implicit dependency 

explicit by depending on the concrete implementation instead of the service 

contract interface.

1.2 DESCRIBE MAGENTO’S DIRECTORY 
STRUCTURE

HELPFUL FILES TO STUDY:
• Module loading: vendor/magento/framework/Module/

ModuleList/Loader.php

• CLI command to enable a module: vendor/magento/
magento2-base/setup/src/Magento/Setup/Console/
Command/AbstractModuleManageCommand.php

POINTS TO REMEMBER
• Magento modules are found in /app/code/Magento or 

/ vendor/Magento

• Frontend-related files are found in view/

https://swiftotter.com/
https://github.com/magento/magento2/blob/2.2-develop/lib/internal/Magento/Framework/Module/ModuleList/Loader.php
https://github.com/magento/magento2/blob/2.2-develop/lib/internal/Magento/Framework/Module/ModuleList/Loader.php
https://github.com/magento/magento2/blob/2.2-develop/setup/src/Magento/Setup/Console/Command/AbstractModuleManageCommand.php
https://github.com/magento/magento2/blob/2.2-develop/setup/src/Magento/Setup/Console/Command/AbstractModuleManageCommand.php
https://github.com/magento/magento2/blob/2.2-develop/setup/src/Magento/Setup/Console/Command/AbstractModuleManageCommand.php
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Determine how to locate different types of files in Magento.

Magento 2 brings a very flexible system for building and structuring modules. The 

below answers will be a hybrid of Magento’s practices and the freedom that you 

now have with naming files and folders.

Magento 2’s core files are found in /vendor/magento or /app/code/Magento 

(only to be used for Magento core code contributions). Some supporting JS and 

CSS files are found in /lib.

File reference (in the module’s home: app/code/AcmeWidgets/

ProductPromoter)

/Api: Service Contracts

The /Api folder stores the contracts for modules that contain specific actions that 

can be reliably utilized from various places in the app. An example of this would be 

\Magento\Catalog\Api\CategoryListInterface.

/Api/Data: Data Service Contacts

This folder contains interfaces that represent data. Examples of this would be a 

Product interface, a Category interface or a Customer interface. The concrete 

implementations of these interfaces usually do little more than provide getters and 

setters for data (a.k.a Data Transfer Objects).

https://swiftotter.com/
https://github.com/magento/magento2/blob/2.2-develop/app/code/Magento/Catalog/Api/CategoryListInterface.php
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/Block: View Models (or template “assistants”)

Very little PHP should be done in templates (separation of responsibilities: see here 

and here). As a result, Magento’s blocks perform or provide business logic for the 

templates. In the MVVM (model, view, view-model) methodology Magento utilizes, 

Blocks are “View Models.”

One problem with inheriting the template block is the constructor is very large. This 

makes testing and reusability difficult. The answer to this is using a View Model. 

While View Models live in the Block/ directory, they are very different. A view 

Model provides the business logic of a block, and not the rendering functionality. 

This makes another distinction in code where the block is responsible for outputting 

its contents and the view model handles the logic.

To create a block with a view model, you would do something like (adapted from 

vendor/magento/module-backend/Block/Template.php):

 <block name="product.promotions" template="AcmeWidgets_

ProductPromoter::promotions.phtml" > 

     <arguments> 

         <argument name="viewModel" 

xsi:type="object">AcmeWidgets\ProductPromoter\Block\

Promotions</argument> 

     </arguments> 

</block>

HELPFUL LINKS:
• Vinai Kopp wrote a must-read article on how to use these view 

models.

https://swiftotter.com/
https://code.tutsplus.com/articles/improving-your-work-flow-separate-your-mark-up-from-your-logic--wp-29180
https://stackoverflow.com/questions/3896730/whats-the-advantage-of-logic-less-template-such-as-mustache
https://github.com/magento/magento2/blob/2.2-develop/app/code/Magento/Backend/Block/Template.php
https://firegento.com/blog/2017/12/07/better-blocks-magento-2-php-view-models/
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/Console: Console Commands

When running bin/magento on the command line, a list of available commands 

to run is output. The code for commands should reside in the / Console folder. An 

example of a console command is for the bin/magento catalog:product-

attributes:cleanup command: /vendor/magento/module-catalog/

Console/Command/ProductAttributesCleanUp.php.

/Controller: Web Request Handlers

When a page is requested from a Magento website, the path is parsed out and 

matched to parameters found in routes.xml and files found in  

the /Controller folder.

This is a magic path. Magento expects admin controllers to be found in 
this folder.

HELPFUL FILES:
• Route finder: vendor/magento/framework/App/

FrontController.php

• Default router (for most frontend requests): vendor/magento/
framework/App/Router/Base.php

https://swiftotter.com/
https://github.com/magento/magento2/blob/2.2-develop/bin/magento
https://github.com/magento/magento2/blob/2.2-develop/bin/magento
https://github.com/magento/magento2/blob/2.2-develop/bin/magento
https://github.com/magento/magento2/blob/2.2-develop/app/code/Magento/Catalog/Console/Command/ProductAttributesCleanUp.php
https://github.com/magento/magento2/blob/2.2-develop/app/code/Magento/Catalog/Console/Command/ProductAttributesCleanUp.php
https://github.com/magento/magento2/blob/2.2-develop/lib/internal/Magento/Framework/App/FrontController.php
https://github.com/magento/magento2/blob/2.2-develop/lib/internal/Magento/Framework/App/FrontController.php
https://github.com/magento/magento2/blob/2.2-develop/lib/internal/Magento/Framework/App/Router/Base.php
https://github.com/magento/magento2/blob/2.2-develop/lib/internal/Magento/Framework/App/Router/Base.php
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/Controller/Adminhtml: Admin controllers

/Cron: Cron Job Classes

This folder is the standard place for storing actions that are executed on a 

schedule (cron job). 

/etc: Configuration files

Configuration files are placed here. Examples include: module.xml, 

crontab. xml, config.xml, webapi.xml, di.xml.

Any files directly within the /etc folder are global. The area of those files can 

be controlled by putting it within a folder with the name of the target area. For 

example, a di.xml within /etc/frontend would only apply to the front end.

Some files have to be within an area folder (e.g. routes.xml and sections. xml), 

some have to be global (e.g. acl.xml) and some can be global or area specific 

(e.g. di.xml).

M1 MAGENTO 1
Remember back in the Magento 1 “good-old-days” where all of 
the Magento adminhtml files were in app/code/core/Mage/
Adminhtml (Mage_Adminhtml module)? Thankfully, those days are 
over with Magento 2. Admin controllers now are spread through 
their respective and applicable modules.

https://swiftotter.com/
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/Helper: Occasionally useful for small, reusable code 

With Magento 2, this folder is no longer necessary. However, the core still utilizes 

this folder for storing actions. In my experience, here are good rules to apply for 

functionality:

• Every method should be capable of being declared static (whether or not it 

is). No transient data (other than injected classes) is stored in a helper class.

/i18n: Translation CSV Files

This is where all a module’s translation CSV files are located. In Magento 1, these 

were in app/locale/de_DE/.

There are CSV files with two columns: From, To

/Model: Data Handling and Structures

In the MVVM acronym, this directory houses the Models. I have found that many 

classes that are placed in the /Helper folder out to be in /Model. This folder 

stores anything that is related to the data structure (vendor/magento/module-

catalog/Model/Product.php) to loading that data (vendor/magento/

module-catalog/Model/ProductRepository.php).

M1 MAGENTO 1
Consider whether there is a better place to put the code before 
adding it to such a generic namespace. Since we are no longer 
limited by the Magento 1 folder structure, I have begun creating 
other folders that are more defined. For example, /Query/
TestQuery instead of /Helper/Query/TestQuery.

https://swiftotter.com/
https://github.com/magento/magento2/blob/2.2-develop/app/code/Magento/Catalog/Model/Product.php
https://github.com/magento/magento2/blob/2.2-develop/app/code/Magento/Catalog/Model/Product.php
https://github.com/magento/magento2/blob/2.2-develop/app/code/Magento/Catalog/Model/ProductRepository.php
https://github.com/magento/magento2/blob/2.2-develop/app/code/Magento/Catalog/Model/ProductRepository.php
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