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Preheating the Oven 
Warming Up with Apple’s  
Virtualisation Framework



macOS

Virtualisation framework

Hypervisor framework

macOS kernel

Hardware

Apple silicon

๏ A fully functional macOS environment 
running inside another macOS machine (host) 
on Apple Silicon


๏ VMs are created and launched using the 
Apple Virtualisation Framework


๏ Free, built into the OS

What is this   
Virtual Machine



macOS Monterey

macOS Ventura

macOS Sonoma

macOS Sequoia

no Shared Folders 
no Trackpads 
no clipboard 

ARM Linux Support no GUI

Trackpad support 
Shared folder support 

no clipboard 
ARM Linux Support GUI

Nested virtualisation enhancements 
Limited iCloud support

Display Refit 
Save and restore 

Suspend VM 
NVMe Storage 

Mac keyboard support 
Rosetta 2 Linux Support

mise  
en place



๏ No Appstore

๏ No Apps & Books

๏ No TouchID

๏ No Automated Enrollment

๏ Limited iCloud Support*

๏ Limited Mouse / Trackpad / Keyboard

Half-Baked Recipe: 
What’s Missing from the Mix

VPP Free

You wish it 
had ADE



Choosing Our Ingredients 
Virtualisation Pantry





VirtualBuddy
VirtualBuddy can virtualize macOS 12 and later on Apple 

Silicon, with the goal of offering features that are useful 

to developers who need to test their apps on multiple 

versions of macOS.



Viable
Viable uses lightweight virtualisation in macOS 

Monterey 12.4 or later to build, install and run macOS 

virtual machines (VMs) on Apple silicon Macs. Has a cool 

little sister app Vimy with a linux variant called Liviable.



UTM
UTM is a full featured system emulator and virtual 

machine host for iOS and macOS. It is based off of 

QEMU. In short, it allows you to run Windows, Linux, and 

more on your Mac, iPhone, and iPad.



Orka Desktop
An easy desktop virtualization program that allows you 

to create and manage macOS virtual machines locally 

with an easy-to-use GUI. 



Building a VM

‣ Install from IPSW

‣Run through Setup Assistant 

‣ Enroll Device 

‣ Use once and delete



Traditional VM Managers
Where 'instant deployment' means 'grab a coffee first’, 

click through the setup assistant. Many ingredients, 

many steps and then and only then will you be ready for 

enrollment.



ipsw

Restore



ipsw

Apple Setup Assistant



Enrollment

ipsw



Testing

ipsw



tart
Tart is like your ingredients pre-mixed for virtualisation- 

think of it as your secret recipe for baking up quick, 

fresh, isolated macOS environments right from the 

command line.



Measuring and Prepping: 
Getting to Know Tart





Tart Bake-Off   
Pre-Mixed, Ready in Minutes 
๏ Command Line Tool

๏ Tart.app for output

๏ Install via homebrew


๏ brew install cirruslabs/cli/tart 
๏ tart.run



Tart Ingredients  
Part cmd, part app
๏ Build from IPSW

๏ Easy Clone / Easy Import / Export

๏ Pull / Push VM images to / from OCI registry



Measuring and Prepping

Getting to Know Tart

tart create --from-ipsw='/Users/rob.potvin/Downloads/Universal Mac 15.4.1 
Restore.ipsw' 15.4.1 
Installing OS... 
24%



Measuring and Prepping

Getting to Know Tart

tart create --from-ipsw='/Users/rob.potvin/Downloads/Universal Mac 15.4.1 
Restore.ipsw' 15.4.1 
Installing OS... 
100%



Measuring and Prepping

Getting to Know Tart

tart list 
Source Name                                                                                                                                       

  Disk Size SizeOnDisk State 
local  15.4.1                                                                                                                                       

  50   19   19         stopped



Measuring and Prepping

Getting to Know Tart

tart clone 15.4.1 newtest 



Measuring and Prepping

Getting to Know Tart

tart list 
Source Name                                                                                                                                       

  Disk Size SizeOnDisk State 
local  15.4.1                                                                                                                                       

  50   19   19         stopped 
local  newtest                                                                                                                                       

  50   19   19         stopped



Great but where is the 
Instant Cake Mix?

tart pull ghcr.io/cirruslabs/macos-sequoia-vanilla:latest 
pulling ghcr.io/cirruslabs/macos-sequoia-vanilla:latest... 
pulling manifest… 
pulling disk (21.3 GB compressed)... 
100%



Great but where is the 
Instant Cake Mix?

tart clone ghcr.io/cirruslabs/macos-sequoia-vanilla:latest newvmtest

http://ghcr.io/cirruslabs/macos-sequoia-vanilla:latest


Great but where is the 
Instant Cake Mix?

tart list 
Source Name                                                                                                                                       

  Disk Size SizeOnDisk State 
local  newvmtest                                                                                                                                       

  50   19   19         stopped 

OCI    ghcr.io/cirruslabs/macos-sequoia-vanilla:latest                                                                 

50   24   24         stopped



New Clone

Running in tart

‣ Instant cake mix is instant


‣Using the tart set command 

‣ —-display-refit 


‣ Launches in 20-30 seconds

‣ Simple clone from the image 

downloaded from the OCI server



New Clone

Running in tart

‣ Instant cake mix is instant


‣Using the tart set command 

‣ —-display-refit 


‣ Launches in 20-30 seconds

‣ Simple clone from the image 

downloaded from the OCI server



What do you think about

Our Instant Cake Mix?
๏ One OCI macOS image hosted

๏ Many clones, many enrollments

๏ Easy to create new serial numbers

๏ tart set —-random-serial —-random-mac 



Enroll the VM

Up and running

‣ Cloning a new VM


‣Using the tart set command 

‣ —-random-serial —-random-mac


‣ Enrollment with User Initiated 
Enrollment 







Enrolled the VM 
Could it be faster?
๏ Clone from OCI 

๏ Easy to create new unique VMs for enrollment

๏ tart set —-random-serial —-random-mac 
๏ Enrollment is a bit slow

๏ Could it be custom?



Mixing the Batter:  
Crafting Custom Images with 

Packer



Key Ingredient    
Packer, just a tablespoon
๏ Packer lets you create identical machine images from a 

single source template.

๏ Used a lot in CI/CD

๏ Easy install with homebrew


๏ brew tap hashicorp/tap 
๏ brew install hashicorp/tap/packer 

๏ Simple template to create a macOS VM



Enrollment Ingredient    
Prepping Jamf Pro
๏ Create an enrollment invitation in Jamf Pro

๏ Set the limits on that invitation

๏ Add to enrollment URL - right to MDM


๏ https://name.jamfcloud.com/enroll?invitation=[id] 
๏ Keep you ID safe

https://name.jamfcloud.com/enroll?invitation=%5B


Packer 
Build



Packer 
Build



Packer 
Build



Packer 
Build



Packer 
Build



Not-Live Cooking: Baking 
the Packer Template

‣ packer / tart installed 


‣ packer init command


‣ packer fmt command


‣ packer validate command


‣ packer build command











Clone



Testing



Baking and Sharing:  
Serving Up VMs with OCI 

Registries



Sharing is caring   
Upload the image
๏ Use custom-baked images for rapid Jamf Pro workflow 

testing.

๏ Amazon ECR to host images

๏ Minimize manual steps

๏ Tag each image







Quick Whip, Fast Bake: 
Deploying with Tart

tart push dutchapple 106284622126.dkr.ecr.eu-central-1.amazonaws.com/jamf/
macaduk:latest 
pushing dutchapple to 106284622126.dkr.ecr.eu-central-1.amazonaws.com/jamf/
macaduk:latest... 
pushing config... 
pushing disk... this will take a while... 
100% 
pushing NVRAM... 
pushing manifest for latest...



Quick Whip, Fast Bake: 
Deploying with Tart

tart pull 106284622126.dkr.ecr.eu-central-1.amazonaws.com/jamf/
macaduk:latest



The Taste Test: 
 Rapid MDM Enrollment & 

Workflow Testing









The Cake’s Baked,

But the Sprinkles May Slide Off
๏ Attestation

๏ Certificates

๏ Package deployment for VPP 

๏ Anything USB (no mappings to hardware)

๏ Video (no cameras)

๏ And all that other stuff



Screen Sharing: Because Every 
Recipe Needs a Little Copy-Paste
๏ Packer template enabled

๏ Easy access VM via VNC

๏ Run VM headless

๏ Clipboard works flawlessly



We Knead That 
Clipboard — Enter VNC

‣tart run —-vnc --no-graphics 

Starts headless with vnc


‣tart run —-vnc-experimental 

Tool for recovery partition





Serving Suggestions:  
Takeaways for the Modern Mac 

Admin Baker



Testing



Cooling on the Rack: Your 
Workflow in a Nutshell
๏ tart is awesome

๏ CI/CD - but for macadmins

๏ VMs are disposable 

๏ Test workflows

๏ Use Self Service Onboarding or Setup Manager

๏ This is just the start with tart



Tart: Peeling Back the Layers to 
the Good Bits
๏ Using Xcode and SwiftUI with tart

๏ Using Python flask with tart













Leftovers You’ll Love: Blog 
Preview & Handy Resources
๏ Cook Book online 


๏ motionbug.com 
๏ Recipes for what you need

๏ My daughter hopes that I win this bakeoff



Q&A



Thank You


