


A LITTLE PROMISE FROM YOU 

It took me many years of  experience to gather the knowledge that 
helped me make this guide and hours to actually produce it. But I am 
happy to offer it for you completely free of  charge. 

In exchange I ask you for a little promise. If  after reading this guide you 
will think I did a good job, I ask you to share this guide with someone 
you think would also benefit from it. In this way I can spend less time 
looking for the people I can help and more actually producing more 
great free material. You will find some links at the end of  this guide. 
Thank you. 

Let’s start.  



Have you ever heard of  the Pareto principle? I am a big fan of  it. It is 
also known as the 80-20 principle and it states that, in many fields, 80% 
of  the results come from only 20% of  the effort. I have discovered 
through years of  experience that this is true for iOS development as 
well. iOS has grown steadily through the years and Apple has intro-
duced many new technologies. Still, apps today are  made in the same 
way they were in 2008, when the iOS software development kit was 
first introduced.  

I am a big fan of  the Pareto principle, because when you think about it, 
it frees you. We always feel like we should know everything: every cor-
ner of  iOS or every new feature or technology Apple introduces. The 
reality is, you can get 80% of  the knowledge you need in iOS develop-
ment by knowing just 20% of  these concepts. This gives you a solid 
foundation and the security that what your skills will still be relevant 
next year. Even if  Apple introduces a new version, as they surely will, 
and  cool new technologies. Don't get me wrong, I am all for cool new 
things that were not possible before, that is what makes iOS develop-
ment fun. But I know I sit on an unshakeable foundation that will not 
crumble and I will add these new cool things to my expertise only when 
I need to.  

Don’t be fooled by that small percentage though: the iOS library is vast 
and that 20% still occupies a significant amount of  knowledge. After all 
software development is a complex topic. But you can get that knowl-
edge with time, as you learn to build iOS apps. You don't have to rush 
and you can star from simpler concepts and progress into more com-
plex ones.  

iOS development has cristallized through the years around some fun-
damental concepts that you will need in every app you will create. This 
guides runs you through these concepts, with links to the free Apple 
guides that explain them. A waning: learning on these guides alone 



prove to be tough, as the information in them is dense. It is nonetheless 
possible, since I learned myself  iOS development using only Apple’s 
guides. Still I would not recommend you to do it. Use this guide more 
as a reference to complement your iOS knowledge.  



1. XCODE AND INTERFACE BUILDER  

Apps are complex things to build. For this task, you don’t only need to 
know how to write software, but you also need tools to help you on your 
way. The main tool for building iOS apps is Xcode. Xcode is a power-
ful Integrated Development Environment (IDE) provided by apple free 
of  charge. You can download it easily from the Mac App Store. Let's be 
frank: it is not the most stable piece of  software at the moment, but we 
all hope it is going to get better. And if  you want to make iOS apps, this 
is the tool you need to know. 

First of  all Xcode helps you manage the content of  a project, which we 
can say is a container for all the resources Xcode needs to build an app.  

First of  all, Xcode works as a code editor. It offers syntax coloring and 
highlighting, as well as code autocompletion to help you type code 
without typos. When you build your app, it highlights the syntax mis-
takes you make in your code. It also hosts a debugger  to help you find 
bugs when your app does not behave as expected.  

Interfaces in iOS are usually not built by writing code, though, but are 
created inside interface files using Interface Builder.  Interface Builder is 
a graphical tool inside of  Xcode to build the interface of  your app in a 
visual way, which is faster to create and easier to change. If  you are cu-
rios to know why it has a separate name, it's because in the past Inter-
face Builder was a separate application.  

Apple’s guide for Xcode and Interface Builder 

https://developer.apple.com/library/ios/documentation/ToolsLanguages/Conceptual/Xcode_Overview/index.html#//apple_ref/doc/uid/TP40010215-CH1-SW1


2. THE MODEL-VIEW-CONTROLLER 
PATTERN 

At the core of  every iOS app stands the Model-View-Controller pat-
tern. Design patterns are tested ways of  building software that guide us 
in our decisions when we write our code. iOS apps are built around the 
MVC pattern. As the name suggests, this pattern is composed by three 
layers.  

The model encapsulated the data and the logic of  the app. The classes 
in the model are concerned about the representation and storage of  the 
data and the operations on. They are not concerned about the repre-
sentation of  such data, nor they are about interface of  the app.  

The view layer is responsible to present and format the data for the 
user. It allows interaction, to enable the user to manipulate and edit the 
data. Views tend to be reusable. In iOS you can find many standard 
views like labels, buttons, etc. The view layer should not be concerned 
about the storage of  data.  

The controller layer is responsible of  mediating between the other two. 
Controllers connect the views to the data and are also responsible for 
setup, coordinating tasks and interpreting user input in the app specific 
way. They are usually the least reusable part of  an app (although they 
can still be).  

One common misconception about the MVC pattern in iOS is that 
these three roles are separated and any given class should fit perfectly 
inside one of  them. This is not true and in often the boundaries blur.  

On one side of  the spectrum we can have model controllers. While a 
model class is usually concerned only about data representation and 
manipulation, a model controller can be responsible, for example, of  
storing the data on disk or transmitting it over the network.  



On the other side of  the spectrum we have view controllers, who have 
another central role in iOS. We will have a look at them in the next sec-
tion.  

Apple’s guide on the Model-View-Controller pattern 

https://developer.apple.com/library/ios/documentation/General/Conceptual/CocoaEncyclopedia/Model-View-Controller/Model-View-Controller.html#//apple_ref/doc/uid/TP40010810-CH14-SW1


3. VIEW CONTROLLERS 

View controllers constitute the skeleton of  every iOS app. A view con-
troller usually manages a single screen of  an app. View controller in 
iOS have an associated view, which usually represents a screen and 
contains all other views for that screen. View controllers in iOS also 
manage autorotation and perform resource management, receiving 
memory warnings from the OS when the memory starts to fill up. Since 
they represent usually one screen, the flow of  the app is usually defined 
through the transitions from one view controller to the other.  

A common misconception surrounds view controllers: many developers 
think that they should be the only kind of  controller present in an iOS 
app. The opposite is actually true. You often need other type of  con-
trollers in any non trivial app, often including model controllers.  

This misconception makes it so that a lot of  code gets written inside 
view controllers, making them huge monoliths that are impossible to 
reuse. Keep in mind that view controllers are still controllers according 
to the MVC pattern and they should only be mediating between the 
model and the views. Since they are leaning more on the view side of  
the pattern, much of  the app logic should be contained in the model or 
in other model controllers instead. View controllers often also take care 
of  the user interface, which should instead be handled by the view lay-
er.  

Apple’s guide to view controllers 

https://developer.apple.com/library/ios/featuredarticles/ViewControllerPGforiPhoneOS/index.html


4. VIEWS AND THE VIEW HIERARCHY   

The user interface is managed by the view layer of  the MVC pattern. 
Views occupy a rectangular space on the screen. Some of  them might 
seem to have a different shape, but that’s an illusion accomplished 
through transparency. The surface of  a view is always rectangular. This 
rectangle is placed on the screen according to a coordinate system. 

Views are usually contained into other views, forming a hierarchy. At 
the top of  this hierarchy sits the window, which is a special kind of  view. 
Views associated to view controllers are usually added to the window, 
but you rarely have to worry about this, since this is accomplished 
through containers. What you usually worry about is only to lay down 
the user interfaces for each view controller and specify how to transition 
between them. 

iOS offers a lot of  standard views you can assemble to create rich inter-
faces. They include simple views like buttons, labels, images, switches, 
sliders, date and list pickers, but also more complex ones like scroll 
views, web views, table views and collection views. You can of  course 
build your own custom views, but many things can be acheved by as-
sembling and customizing standard views. 

All these views are available in Interface Builder as drag and drop ele-
ments to allow the developer to build the user interface in a visual 
manner. Some developers prefer to do everything in code, but I am 
personally against this. The UI in Interface Builder is easier to visualize 
and to change and I never find compelling reasons to create the inter-
face from code. Granted, some things are not possible in Interface 
Builder, so they need to be done in code. For the rest, I do not find the 
reasons so strong to give up the convenience of  a visual representation. 
Keep in mind that one way or the other, you might be fighting against 
part of  the community that does it the other way. In the end it’s always 
better to agree to a standard for the project you are working on. Also, 
interface files might give you problems when many people on a project 



work on them. I personally still prefer to use Interface Builder whenev-
er possible, though. 

Apple’s catalog of  all the views available in iOS 

Apple’s guide to views and the view hierarchy 

https://developer.apple.com/library/ios/documentation/UserExperience/Conceptual/UIKitUICatalog/index.html#//apple_ref/doc/uid/TP40012857-UIView-SW1
https://developer.apple.com/library/ios/documentation/WindowsViews/Conceptual/ViewPG_iPhoneOS/Introduction/Introduction.html#//apple_ref/doc/uid/TP40009503-CH1-SW2


5. CONTAINERS 

View controllers manage a single screen of  the app, but non trivial apps 
usually have more than one screen. You need a way to move from one 
screen to the other (which means from one view controller to the other). 
This is usually done through container view controllers. They are spe-
cial view controllers that are responsible to manage a list of  view con-
trollers and transition from one to the next.  

The navigation controllers is, I think, the most common container view 
controller used on the iPhone. It makes it possible to structure view 
controllers in a hierarchy and to navigate through them through the 
right to left transition we all know. The Settings app on the iPhone uses 
a navigation controller.  

The tab controller is also quite common. It displays a tab bar at the 
bottom of  the screen where you can tap to reach any section of  the 
app. The clock app on the iPhone and the iPad uses a tab controller.  

A page view controller offers the option to move between different 
screens as they were the pages of  a book. It even offer a page curl ani-
mation if  you want. The iBooks app on the iPad uses a page view con-
troller.  

The split view controller allows you to place two view controllers next 
to each other on the screen. The master view controller on the left con-
trols the content of  the detail view controller on the right. This was 
available only on the iPad for a long time, but is now available also on 
the iPhone since the introduction of  bigger screen sizes. The Settings 
app on the iPad uses a split view controller.  

These controllers can be combined to create more complex navigation 
structures in your app. For example, navigation controllers are often in-
serted inside tab view controllers. In this way you can manage each sec-
tion of  the app hierarchical way, independently of  other sections.  



It is of  course possible to write your own container view controller and 
Apple offers some documentation if  you want to do so. I would advise 
against it though. The main reason to write a new kind of  container is 
usually because developers want to have different kind of  transitions 
between screens, other than the standard ones offered by iOS. Writing 
a container view controller is easy to get wrong, though. A container is 
responsible to manage the life cycle of  the contained view controllers, 
adding and removing them as children and make sure that the right 
lifecycle methods are called at the right time. Some times it might seem 
you got it right, to only get hard to find bugs later.  

If  you want to have custom transitions between screens it’s still possible 
to use a standard view controller container and to customize its transi-
tions. In 99% of  cases (100%, even?) a navigation controller or a tab 
controller with custom transitions will be enough to meet your needs. 
Avoid writing all the code a custom container needs, if  you can.  

Apple’s guide to containers 

https://developer.apple.com/library/ios/documentation/WindowsViews/Conceptual/ViewControllerCatalog/Introduction.html


6. STORYBOARDS AND SEGUES 

The flow of  screens of  your app and the transitions between them can 
be laid out visually in Interface Builder too, using storyboards. Story-
boards allow you to keep all the view controllers of  your app in a single 
file. You can connect these view controllers through segues that specify 
how you move from one to another. In this way you can have an eagle 
eye view of  your whole app and see which screens are reachable and 
from where. This is useful especially when you are inspecting an app  
you didn’t write yourself. Figuring this out reading only  code is much 
harder. I know, because I started developing for iOS when storyboards 
did not exist yet and I had my share of  badly implemented ones. 

When a project grows in size, a single storyboard might become too big 
to contain all the flow of  your app. You can then split it into separate 
storyboards. It is not a rule to have only one storyboard per project, 
even though that's how Xcode templates are set up. 

Inside storyboards, you use segues to connect view controllers to each 
other. This specifies the paths that the user can follow from one screen 
to another. Even if  they are represented as just arrows in a storyboard, 
segues are full fledged objects themselves. They take care of  creating 
new instances of  view controllers and then interact with the system and 
with view controller containers to bring these new view controllers on 
the screen. 

Apple’s guide to Storyboards 

Segues are part of  Apple’s view controllers guide 

https://developer.apple.com/library/prerelease/ios/recipes/xcode_help-IB_storyboard/_index.html#//apple_ref/doc/uid/TP40014225
https://developer.apple.com/library/ios/featuredarticles/ViewControllerPGforiPhoneOS/UsingSegues.html#//apple_ref/doc/uid/TP40007457-CH15-SW1


7. AUTO LAYOUT 

At the origins of  iOS development, only one iPhone model existed. 
Having only one type of  screen to address made it easy to design user 
interfaces. Nowadays this is not true anymore. Different iPhone and 
iPad models have screens with different sizes and aspect ratios. To add 
complexity, every device can be held in portrait or landscape position. 
For this reason it is not possible anymore to position interface elements 
according to absolute values. 

To solve this problem, Apple created a technology called Auto Layout 
that helps creating dynamic interfaces that adapt to every screen size 
and orientation. With Auto Layout it is possible to specify the position 
of  elements using constraints instead of  absolute values. These con-
straints specify the positioning of  an element relative to the edges of  the 
screen or other elements of  the interface. In this way the user interface 
can adapt as the content or the available screen space change. 

Many interfaces do not need complicated constraints to be built. It is 
straightforward to specify a few constraints in Interface Builder and 
achieve results that in the past would have required a lot of  code. But if  
you want to create more complex user interfaces, you can always access 
Auto Layout from your code. 

Apple’s guide to Auto Layout 

https://developer.apple.com/library/ios/documentation/UserExperience/Conceptual/AutolayoutPG/index.html


8. TABLE VIEWS AND THE DELEGATE 
PATTERN 

Table views allow you to display a scrollable list of  items on the screen. 
This is such a common task that table views make their way into many 
iOS apps in one form or another. The main confusion on table views at 
the beginning comes from an assumption many developers make about 
how they should work. If  you never used a table view before, you would 
think that you should pass your list of  objects to the table view and the 
table view will display it on screen.  

Table views work in a sort of  reversed way. A table view makes use of  
another common iOS design pattern: the delegate pattern. In the dele-
gate pattern, an object gets configured by an external one, called the 
delegate. The delegate, though, does not configure the other object in 
an active way, but mostly in a passive way. When the configured object 
needs some information, it asks for it to the delegate. Moreover, the 
delegate can receive messages when some event in the configured ob-
ject happens. In this way, the original object can ignore external im-
plementations and be more generic and reusable. Table views are not 
the only iOS class to use this pattern. Others, like scroll views or text 
fields for example, do as well.  

This is how a table view works in iOS. You need to assign to a table 
view two delegate objects. one is called the delegate and the other one 
is called the data source. The data source is the only needed one of  the 
two and passes the data to the table view. It has two required methods: 
one to tell the table view the number of  items in the list and another to 
pass these items to the table view when it requests it (a table view asks 
only for what fits on the screen at a given moment, to better manage 
resources). The delegate manages the appearance of  the table view, as 
well selection, deletion and reordering of  elements.  

Apple’s delegates and data sources guide 

https://developer.apple.com/library/ios/documentation/General/Conceptual/CocoaEncyclopedia/DelegatesandDataSources/DelegatesandDataSources.html#//apple_ref/doc/uid/TP40010810-CH11-SW1


Apple’s table views guide 

https://developer.apple.com/library/ios/documentation/UserExperience/Conceptual/TableView_iPhone/AboutTableViewsiPhone/AboutTableViewsiPhone.html


9. KEY-VALUE CODING AND 
NOTIFICATIONS 

Through the common design pattern of  iOS (MVC, Target-Action and 
Delegate) objects in an iOS app communicate "one to one". There are 
cases though where different kinds of  communication are needed. For 
these, iOS has two different mechanisms.  

The first one is called Key Value Observing. This mechanism allows 
objects to be notified of  changes to specified properties of  other objects. 
An object can register itself  as the observer of  another object property 
to be notified whenever that property changes. In this way, the observed 
object does not need to have any knowledge of  the observing object. 
This reduces coupling, since it does not require the observed object to 
declare a delegate protocol, which might be not possible sometimes, as 
you might not have the code for the observed object. The second im-
portant thing KVO enables is "one to many" communication. Different 
observers can registered for an object’s property and they will all be no-
tified when a change occurs.  

Although KVO enables these new scenarios, it does not cover all the 
possible ones we might need. It also need the observer to have a direct 
reference to the observed object, to be able to register as an observer. 
For this reason iOS also supports a more general and broad mechanism 
for object communication: notifications.  

Notifications work through central objects called notification centers. 
These manage the sending and the receiving of  notifications. Any ob-
ject that want to register as an observer for a specific notification posted 
by other objects, does so through a notification center. Whenever an 
event occurs, an object posts an appropriate notification to a notif-
ication center. The notification center then notifies all the objects that 
registered for that specific notification. Notifications can carry data with 
them, to give it further context.  



Notifications enable "many to many" communication between objects. 
Different objects can post a specific notification and different objects 
can observe that notification at the same time. It is of  course possible to 
use notifications for "one to many" or "one to one" communication too. 
Notifications also allow objects that are far apart to communicate, 
without needing them to have a reference to each other. This is made 
possible through a system wide notification center, called "default notif-
ication center", that any object can access. In this way, unrelated objects 
can be notified of  different events, like a network callback or a sound 
being played. iOS itself  posts many notifications to the default notif-
ication center as different events occur. A few examples are the key-
board showing on the screen or the app going to the background.  

Keep in mind that both KVO and notifications should be used sparing-
ly. First of  all, they create invisible side effects and can make the execu-
tion of  your code hard to follow, causing hard to find bugs. I have had 
many problems because of  notifications in projects I inherited from 
other developers while consulting. Moreover, the default notification 
center is a singleton, which makes  code harder to unit test when you 
decide to do so.  

This is Apple’s guide to KVO 

This is Apple’s guide to Notifications 

https://developer.apple.com/library/ios/documentation/Cocoa/Conceptual/KeyValueObserving/KeyValueObserving.html
https://developer.apple.com/library/ios/documentation/Cocoa/Conceptual/Notifications/Introduction/introNotifications.html#//apple_ref/doc/uid/10000043i


10. BONUS: START DEVELOPING APPS  

Apple has put together a tutorial called Start Developing iOS Apps. 
The tutorial is intended as a starting point for creating apps that run on 
iOS. The guide’s four short modules are a gentle introduction to build-
ing your first app, including the tools you need and the major concepts 
and best practices that will ease your path.  

Apple’s Start Developing Apps tutorial 

https://developer.apple.com/library/prerelease/ios/referencelibrary/GettingStarted/DevelopiOSAppsSwift/index.html#//apple_ref/doc/uid/TP40015214-CH2-SW1


PLEASE SHARE THIS GUIDE 

I hope you enjoyed this guide and found it useful to improve your un-
derstanding of  the fundamental concepts of  iOS development. It took 
me many hours of  work to put this material together, but I am happy to 
offer it to you free of  charge. 

If  you found it useful, please take a moment to share it with someone 
that could find it useful. In this way I can dedicate more time into cre-
ating more free articles and guides to help you in your iOS develop-
ment journey. 

Think about colleagues and friends that could learn from this guide 
and share it with them. If  you know someone that can benefit from this 
free guide, please feel free to send them this link though email, in fo-
rums or through a private message: 

matteomanferdini.com/the-9-fundamental-concepts-every-ios-develop-
er-should-know 

You can also use one of  these links to share the guide on your favorite 
social network 

Share on Facebook 

Share on Twitter 

Share on LinkedIn 

Share on Google+

http://matteomanferdini.com/the-9-fundamental-concepts-every-ios-developer-should-know/
http://www.facebook.com/share.php?u=http://matteomanferdini.com/the-9-fundamental-concepts-every-ios-developer-should-know/
http://twitter.com/share?text=The%209%20Fundamental%20Concepts%20Every%20iOS%20Developer%20Should%20Know&url=http://matteomanferdini.com/the-9-fundamental-concepts-every-ios-developer-should-know
http://www.linkedin.com/shareArticle?mini=true&url=http://matteomanferdini.com/the-9-fundamental-concepts-every-ios-developer-should-know&title=The%209%20Fundamental%20Concepts%20Every%20iOS%20Developer%20Should%20Know&source=matteomanferdini.com
https://plus.google.com/share?url=http://matteomanferdini.com/the-9-fundamental-concepts-every-ios-developer-should-know

