
MonoMac	
  

Using	
  all	
  of	
  MacOS	
  from	
  C#	
  



The	
  Origins	
  

•  UI	
  Models	
  
–  iPhone,	
  iPad	
  and	
  Mac	
  



What	
  is	
  MonoMac?	
  

•  .NET	
  Binding	
  to	
  MacOS	
  APIs:	
  

– Plain	
  C	
  Libraries	
  and	
  Frameworks	
  

– CoreFoundaIon	
  based	
  frameworks	
  
•  GObject-­‐like	
  Object	
  Oriented	
  system	
  
•  Many	
  MacOS	
  APIs	
  use	
  this	
  

– ObjecIve-­‐C	
  based	
  frameworks	
  



MonoMac	
  Benefits	
  on	
  OSX	
  
•  One	
  binding,	
  mulIple	
  languages	
  

–  C#,	
  F#,	
  IronRuby,	
  IronPython,	
  Phalanger,	
  VB,	
  UnityScript,	
  Boo	
  

•  Reuse	
  C#	
  code	
  across	
  plaTorms	
  

•  Strongly	
  typed	
  APIs	
  
–  Easy	
  to	
  explore	
  the	
  API	
  

•  Garbage	
  CollecIon	
  Everywhere	
  
–  Both	
  FoundaIon	
  and	
  CoreFoundaIon	
  objects	
  
–  Unlike	
  ARC	
  which	
  is	
  limited	
  to	
  NSObject	
  

•  Safe	
  RunIme,	
  access	
  to	
  .NET	
  class	
  libraries,	
  and	
  .NET	
  ecosystem	
  



MonoMac	
  

API	
  Bindings	
  

• Bindings	
  to	
  the	
  
naIve	
  APIs	
  

• Mono	
  RunIme	
  
Extensions	
  to	
  
bridge	
  .NET	
  and	
  
ObjecIve-­‐C	
  

• Lion	
  and	
  Snow	
  
Leopard	
  

MonoDevelop	
  
Add-­‐In	
  

•  IDE	
  Project	
  
Support	
  

• Xcode	
  designer	
  
integraIon	
  

• Project	
  
Templates	
  

SDK	
  

• Build	
  Tools	
  

• Build	
  Targets,	
  
MSBuild	
  tasks	
  

• Mac	
  AppStore	
  
Packaging/
Signing	
  

• DocumentaIon	
  



Why	
  use	
  MonoMac?	
  

•  If	
  you	
  are	
  creaIng	
  naIve	
  user	
  experiences	
  

•  If	
  you	
  must	
  consume	
  Mac	
  APIs	
  

•  If	
  you	
  are	
  focused	
  on	
  the	
  Mac	
  plaTorm	
  

•  To	
  publish	
  to	
  the	
  Mac	
  AppStore	
  
– MonoMac	
  links/bundles	
  the	
  bits	
  you	
  need	
  



Strongly	
  Typed	
  APIs.	
  

•  FoundaIon/CoreFoundaIon	
  are	
  weakly	
  typed	
  
– Similar	
  to	
  Glib’s	
  GList,	
  GHashTable	
  
– Or	
  C#’s	
  1.0	
  collecIons:	
  ArrayList,	
  Hashtable	
  

•  MonoMac	
  exposes	
  strong	
  types:	
  
UIView	
  []	
  Views	
  {	
  get;	
  set;	
  }	
  
vs:	
  
(NSArray	
  *)	
  views;	
  



ObjecIve-­‐C	
  Sample	
  



C#	
  Version	
  



C	
  APIs	
  

•  CoreFoundaIon	
  APIs	
  

•  C#	
  ProjecIon:	
  

•  AudioToolbox:	
  

•  C#	
  ProjecIon:	
  
	
  



Code	
  CompleIon,	
  online	
  help	
  

•  Explore	
  the	
  API	
  with	
  Code	
  CompleIon	
  

•  Online	
  help	
  contents	
  rendered	
  with	
  API	
  use	
  

•  Enums	
  vs	
  integer	
  constants:	
  
UIView.Style	
  	
  
vs	
  	
  
UIVIEW_STYLE	
  	
  



MonoMac	
  Licensing	
  

•  MonoMac	
  is	
  MIT	
  X11	
  Licensed	
  

•  Shares	
  its	
  DNA	
  with	
  MonoTouch:	
  

monomac	
   maccore	
   monotouch	
  

Xamarin	
  
MonoTouch	
  MonoMac	
  

MIT	
  X11	
   Proprietary	
  



DEMO  



What	
  is	
  in	
  the	
  Package	
  

monomac   maccore  
•  AddressBook	
  
•  AudioToolbox	
  
•  AudioUnit	
  
•  CoreData	
  
•  CoreFoundaIon	
  
•  CoreGraphics	
  
•  CoreImage	
  
•  CoreLocaIon	
  
•  CoreMedia	
  
•  CoreText	
  
•  CoreVideo	
  
•  Security	
  

•  AppKit	
  +	
  CoreAnimaIon	
  
–  Includes	
  Lion	
  APIs	
  

•  CoreWLan	
  
•  ImageKit	
  
•  OpenTK	
  1.0	
  

–  OpenGL	
  and	
  OpenAL	
  bindings	
  
•  PdfKit	
  
•  QTKit	
  +	
  AVFoundaIon	
  
•  QuartzComposer	
  
•  WebKit	
  



Design	
  Philosophy	
  

•  Expose	
  a	
  direct	
  binding	
  to	
  naIve	
  APIs	
  
– Most	
  of	
  the	
  Ime	
  1:1	
  mapping	
  

•  Expose	
  strong	
  types,	
  hide	
  weak	
  types	
  
	
  
•  Wrap	
  “DicIonary”-­‐based	
  APIs	
  into	
  strong	
  
types	
  



CoreFoundaIon	
  Style	
  Bindings	
  

•  Manually	
  bound	
  
•  Some	
  convenIons:	
  
–  IDisposable,	
  INaIveObject	
  
– public	
  Constructor	
  (IntPtr	
  handle,	
  bool	
  owns)	
  

•  Requires	
  mapping	
  C	
  design	
  to	
  OO/.NET	
  design	
  
– Follow	
  .NET	
  Framework	
  guidelines	
  
– Manually	
  design	
  resulIng	
  API	
  



MonoMac.AppKit	
  
NSView	
  

AppKit	
  
NSView	
  

C#	
   ObjecIve-­‐C	
  



ObjecIve-­‐C	
  APIs	
  

•  Easy	
  to	
  bind	
  –	
  Already	
  OO	
  
–  Every	
  ObjecIveC	
  class	
  is	
  mirrored	
  to	
  C#	
  

•  Subclassing	
  
–  You	
  can	
  override	
  ObjecIve-­‐C	
  methods	
  
– Using	
  standard	
  C#	
  constructs	
  

•  Maps	
  C#	
  delegates	
  to	
  ObjecIve-­‐C	
  blocks	
  
•  Maps	
  ObjecIve-­‐C	
  Delegate	
  paoern	
  to	
  C#	
  events	
  



Binding	
  ObjecIve-­‐C	
  

•  ObjecIve-­‐C	
  Selector:	
  
sendMessage:(NSMessage*msg	
  )	
  
	
  	
  	
  	
  toWindows:(NSWindow	
  *)targetWindow	
  
	
  	
  	
  	
  	
  	
  withEvent:(NSEvent	
  *)	
  theEvent	
  

•  Must	
  map	
  to	
  a	
  C#	
  style	
  name:	
  
SendMessage	
  (	
  
	
  	
  	
  	
  NSMessage	
  msg,	
  	
  
	
  	
  	
  	
  NSWindow	
  targetWindow,	
  	
  
	
  	
  	
  	
  NSEvent	
  theEvent);	
  



Binding	
  
•  Curated	
  API	
  
– We	
  avoided	
  automaIc	
  generaIon	
  from	
  APIs	
  
– Header	
  parser	
  does	
  the	
  heavy	
  liping	
  
–  Then	
  edit/maintain	
  class-­‐by-­‐class	
  

•  We	
  tweak	
  the	
  naming	
  to	
  match	
  convenIons	
  
–  .NET	
  Framework	
  Design	
  Guidelines	
  

•  Write	
  glue	
  by	
  hand	
  for	
  doing	
  the	
  strong	
  type	
  
setup.	
  



Missing	
  Features	
  

•  Some	
  Lion	
  APIs	
  are	
  missing	
  	
  

•  More	
  templates	
  



Code	
  Sharing	
  and	
  NaIve	
  Experience	
  

Windows	
  

Winforms,	
  
WPF	
  or	
  
WinRT	
  

OSX	
  

MonoMac	
  

C#	
  
Plus	
  ECMA	
  languages	
  

.NET	
  

Linux	
  
(Mac/

Windows)	
  

Gtk#	
  

Server	
  

ASP.NET	
  

Mono	
  

Business	
  Logic	
  and	
  Middleware	
  
(engine,	
  core	
  and	
  3rd	
  party)	
  

NaIve	
  UI	
  
APIs	
  

RunIme	
  

OS	
  


