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Munki and the Machine
Code Assist's Impact on Open Source 



Previously at MacSysAdmin...



https://chat.openai.com/ Oct 2023



> What is the current version of Munki?
The current version of Munki is Munki 3.

https://github.com/jerryjliu/llama_index

> That's not correct.
Apologies for the incorrect information earlier. The latest version of Munki is 
Munki 6.0 or later.


> That's still not right.
I apologize for the confusion. It seems that I am unable to provide the correct 
information about the latest version of Munki at the moment. I recommend 
visiting the official Munki website or checking with the Munki community for 
the most up-to-date information on the latest version.

Oct 2023



> What is the current version of Munki?

  According to the information provided in the context, the current version of Munki 
is 6.3.3. You can find the latest version of Munki on their GitHub repository releases 
page: <https://github.com/munki/munki/releases>.


Oct 2023



Can we make a custom Munki chatbot available?

Too expensive
Too complex to 

release as a local 
tool

Response quality not good enough yet

Oct 2023







AI code assist
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But



Generative AI / LLMs











AI code assist



We shouldn't.



Fortunately, we don't have to.



❯ Help me write a shell script to return the major macOS version running on the current Mac. 

  Thought for 2s (ctrl+o to expand)

⏺ Here's a simple shell script for that:
  #!/bin/bash
  sw_vers -productVersion | cut -d. -f1

  sw_vers -productVersion returns something like 15.5.1, and cut -d. -f1 extracts the first 
field (major version), giving you
  15.

  If you want it as a variable in a larger script:

  macos_major=$(sw_vers -productVersion | cut -d. -f1)

✻ Worked for 3s



bash-3.2$ sw_vers -productVersion | cut -d. -f1
27



bash-3.2$ sw_vers -productVersion | cut -d. -f1
10









❯ Help me write a Swift function for a command-line tool that uses posix_spawn to launch 
another command line tool like a text editor. 

  Thought for 12s (ctrl+o to expand)

⏺ Here's a clean Swift function using posix_spawn:
     
  import Foundation
     
  enum LaunchError: Error {
      case spawnFailed(Int32)
  }  
     
  /// Launches an executable using posix_spawn and waits for it to exit.
  /// Returns the child process's exit status.
  @discardableResult
  func launch(_ path: String, args: [String] = []) throws -> Int32 {
      // argv must be [path] + args + [nil], as C strings we own
      var argv = ([path] + args).map { strdup($0) }
      argv.append(nil)
      defer { argv.forEach { free($0) } }

      var fileActions: posix_spawn_file_actions_t?





❯ When I paste this into Xcode I get an error: "Cannot find 'WEXITSTATUS' in scope"

  Thought for 3s (ctrl+o to expand)

⏺ WEXITSTATUS is a C macro, and Swift doesn't import C macros. Replace it with the 
equivalent expression directly:

  return (status >> 8) & 0xff
  
✻ Sautéed for 3s



Why?



Open source challenges

• Code complexity over time

• Not enough people familiar with the code

• Lots of ideas, few resources

• Testing



Help!



A New Hope

















OK, what does this have to do 
with AI code assist?



AI-assisted new Munki features
Shipped

• Assisted quit and relaunch of blocking applications (7.1)


• Allowed notification windows (7.2)


• Client certificate auth with servers that don't advertise acceptable CA names (7.3)


• Add timeout to version_script (7.3)


• munkiimport improvements:


• --rebuild-catalogs option (7.3)


• support for disk images containing a folder of applications (7.3)
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Munki 7.2 
 

Limit notifications to selected time frames



Limit notifications to selected time frames
UI features/requirements

• Select desired hour(s) for notifications

• Must select at least one hour

• No minutes selection

• Hours don't have to be a continuous range

• Admin should be able to restrict possible choices

• Should seem like a native UI for selecting













Can you help me create a custom control in Swift to allow users to select a 
range of hours?



import Cocoa 

class TimeRangeSelectorView: NSView { 

    // MARK: - Properties 

    var startTime: Int = 9 { 
        didSet { needsDisplay = true } 
    } 

    var endTime: Int = 17 { 
        didSet { needsDisplay = true } 
    } 

    private var isDragging = false 
    private var dragStartTime: Int? 

    private let hours = Array(0...23) 

    // Colors 
    private let gridColor = NSColor.gray.withAlphaComponent(0.3) 
    private let selectedColor = NSColor.systemBlue.withAlphaComponent(0.3) 
    private let backgroundColor = NSColor.controlBackgroundColor 

    // MARK: - Initialization 

    override init(frame frameRect: NSRect) { 
        super.init(frame: frameRect) 
        setup() 
    } 











Demo



AI-assisted new Munki features
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AI-assisted new Munki features
In Progress

• Additional launch arguments when relaunching blocking apps

• "Awareness" of data-constrained (low data) networks


• optional_uninstalls/Suggested removals


• Linux support for makecatalogs

• Customizing buttons for On Demand or Optional Installs



"Low data" support







optional_uninstalls 
(Recommended Removals)





❯ Help me add a feature. Munki should support a 
new manifest key named "optional_uninstalls". 
Items listed there are only available for 
_uninstall_ and only appear in Managed Software 
Center if they are currently installed. This 
allows admins to "phase out" software items -- 
they can move items from "optional_installs" to 
"optional_uninstalls" to prevent any new 
installations of an item, but also allowing users 
to remove the items from their Macs if and when 
they want.



 Plan: Add optional_uninstalls manifest key to Munki (Swift only) 

 Context 

 Admins need a way to "phase out" software: prevent new installs while still letting users self-remove copies already on their 
 Macs. The new optional_uninstalls manifest key fills that gap. Items listed there: 
 - Only appear in Managed Software Center if they are currently installed 
 - Only offer Uninstall (never Install) 
 - Behave like optional_installs in every other way (self-serve via SelfServeManifest, catalogs, etc.) 

 --- 
 Approach 

 1. Separate key in InstallInfo.plist — optional_uninstalls stored as its own top-level array. Keeps semantics clear and doesn't 
 touch the existing flow. 
 2. New processOptionalUninstall() function — mirrors processOptionalInstall() but only adds an item if it is currently installed, 
 and skips install-only paths (precache, disk-space note for not-installed, etc.). 
 3. MSC merges both lists — getOptionalInstallItems() reads both arrays from InstallInfo.plist, tagging optional_uninstalls items 
 with uninstall_only = true. Items tagged uninstall_only that are not installed are dropped at load time. 
 4. Status / button logic — for uninstall_only items the not-installed → install-requested transition in update_status() is 
 blocked. 
 5. mutuallyExclusiveSections — optional_uninstalls added so an item can't simultaneously be in optional_installs. 

 --- 
 Files to change 

 code/cli/munki/shared/updatecheck/analyze.swift 

 - New async function processOptionalUninstall(_:catalogList:installInfo:): 
   - Mirrors processOptionalInstall() structure. 
   - After alreadyProcessed() check, also checks optional_uninstalls list for a duplicate name. 
   - Calls someVersionInstalled() — if not installed, logs and returns without adding anything. 
   - Skips the unusedSoftwareShouldBeRemoved / precache / disk-space-for-not-installed blocks. 
   - Builds the same processedItem dict (name, display_name, description, version_to_install, installed=true, uninstallable, 
 etc.). 
   - Appends to installInfo["optional_uninstalls"] instead of optional_installs. 

 code/cli/munki/shared/updatecheck/manifests.swift 









AI-assisted new Munki features
Proposed

• YAML support for manifests and pkginfo files





AI-assisted new Munki features
• Assisted quit and relaunch of blocking applications (Jordan Calhoun)


• Allowed notification windows (Greg Neagle)


• Client certificate auth with servers that don't advertise acceptable CA names (Nathaniel Strauss)


• Add timeout to version_script (Kevin M. Cox)


• munkiimport improvements:


• --rebuild-catalogs option (Brandon Kurtz)


• support for disk images containing a folder of applications (Greg Neagle)


• Additional launch arguments when relaunching blocking apps (Nathaniel Strauss)


• "Awareness" of data-constrained (low data) networks (Graham Gilbert)


• optional_uninstalls/Suggested removals (Greg Neagle)


• Linux support for makecatalogs (Greg Neagle)


• Customizing buttons for On Demand or Optional Installs (Allister Banks)



- Kevin M. Cox, on using AI code assist

“It has allowed me to feel more confident 
opening a PR that’d hold up to review; 
last year I’d have just filed an issue and 
hoped someone else had time...”



Debugging



AI-assisted new Munki bug fixes
Shipped

• A fix for clearing bootstrap mode after a managedsoftwareupdate run 
(AI found a typo)


• Eliminate a fractional-second delay when building/displaying the Updates page 
in Managed Software Center


• Eliminate typos in command-line tool help messages





▗ ▗   ▖ ▖  Claude Code v2.1.162 
           Sonnet 4.6 · Amazon Bedrock 
  ▘▘ ▝▝    /Users/Shared/munki-git/munki/code/apps/Managed Software Center 

❯ Can you look at the code for Managed Software Center and tell me why it takes 10x longer to generate    
  the Updates page compared to other pages?                                                               

  Thought for 2s (ctrl+o to expand) 

⏺ Let me explore the Managed Software Center codebase to understand how pages are generated, focusing on 
  the Updates page. 

⏺ Explore(Explore MSC codebase structure and Updates page generation) 
  ⎿  Done (30 tool uses · 65.6k tokens · 5m 1s) 
  (ctrl+o to expand) 
      
  Thought for 2s (ctrl+o to expand) 

⏺ Let me verify the key claims by reading the actual source files. 
  Thought for 2s, searched for 1 pattern, read 1 file (ctrl+o to expand) 

⏺ Now let me look at the MunkiItems.swift and munki.swift files for the caching and Apple updates code. 
      
  Searched for 1 pattern, read 1 file (ctrl+o to expand) 

⏺ Now let me look at getAppleUpdates() in munki.swift to see if it's cached: 
  Searched for 1 pattern, read 1 file (ctrl+o to expand) 



  Thought for 34s, searched for 2 patterns, read 1 file (ctrl+o to expand) 

⏺ Now I have the full picture. Let me check how many times getAppleUpdates() is called during a single 
  page build: 

  Searched for 1 pattern, read 1 file (ctrl+o to expand) 

⏺ Now I have the complete picture. Here's a clear explanation of what's happening: 
  --- 
  Why the Updates page is 10x slower 
   
  The root cause is that getAppleUpdates() is not cached, while every other data-fetching function used 
  by other pages is. 

  The caching pattern (used by every other page) 

  All other data functions check Cache.shared before doing work: 

  // MunkiItems.swift:1157 — getOptionalInstallItems() 
  func getOptionalInstallItems() -> [OptionalItem] { 
      if !Cache.shared.keys.contains("optional_install_items") { 
          // ... expensive work only done ONCE ... 
          Cache.shared["optional_install_items"] = optional_install_items 
      } 
      return Cache.shared["optional_install_items"] as? [OptionalItem] ?? [OptionalItem]() 
  } 

  Same pattern for getUpdateList() (line 1263), getProblemItems() (line 1186), cachedInstallInfo() (line 
  1068) — all cached. 

  getAppleUpdates() — not cached at all 



  For Apple update items, getIcon() (MunkiItems.swift:219–237) calls findSoftwareUpdateIconPath() and 
  potentially convertIconToPNG() (image extraction/conversion). This happens in the UpdateItem init via 
  GenericItem.init(_:) at line 141. However, there's already a short-circuit at line 227 
  (FileManager.default.fileExists(atPath: icon_path)) that avoids re-conversion once the PNG exists — so 
  on subsequent loads this is cheap. The plist reads are the persistent bottleneck. 

  Fix 

  Add caching to getAppleUpdates() exactly as the other functions do: 

  func getAppleUpdates() -> [PlistDict] { 
      if !Cache.shared.keys.contains("apple_updates") { 
          Cache.shared["apple_updates"] = _getAppleUpdates() 
      } 
      return Cache.shared["apple_updates"] as? [PlistDict] ?? [PlistDict]() 
  } 

  This would bring the Updates page in line with all the other pages that only do their heavy work once 
  per cache lifetime. 

✻ Sautéed for 3m 11s 

※ recap: We investigated why the Updates page in Managed Software Center renders 10x slower than other  
  pages. The cause is that getAppleUpdates() lacks caching and is called 4 times per render. Next: add  
  caching to getAppleUpdates() in munki.swift. (disable recaps in /config) 
   
❯ Why is Managed Software Center, when built with the code/tools/make_swift_munki_pkg.sh script, slower   
  than Managed Software Center when built directly from the Xcode app?                                    

  Thought for 27s (ctrl+o to expand) 

⏺ Let me look at the build script and Xcode project settings to find the answer. 
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❯ Why is Managed Software Center, when built with the code/tools/make_swift_munki_pkg.sh script, slower   
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  Thought for 27s (ctrl+o to expand) 

⏺ Let me look at the build script and Xcode project settings to find the answer. 
      
  Searched for 1 pattern, read 1 file (ctrl+o to expand) 

⏺ The script uses -configuration Release, which is correct. Let me check what Xcode's default build 
  configuration is when you press Run, and compare the Release config settings: 

  Thought for 39s, searched for 1 pattern (ctrl+o to expand) 

⏺ The grep output already shows the key difference. Let me verify by reading the full configuration 
  blocks in the project file. 

  Searched for 1 pattern (ctrl+o to expand) 

⏺ Bash(python3 -c " 
      import re, sys…) 
  ⎿  --- Debug --- 
       SWIFT_OPTIMIZATION_LEVEL: -Onone 
       SWIFT_COMPILATION_MODE: (not set) 
     … +8 lines (ctrl+o to expand) 
   



  Managed Software Center.xcscheme:33 — buildConfiguration = "Debug" 

  When you press Run (Cmd+R) in Xcode, it uses the Debug configuration. When the script runs xcodebuild 
  (make_swift_munki_pkg.sh:365), it explicitly uses Release. 

  The two configurations have opposite optimization settings: 

  ┌──────────────────────────┬─────────────────────────┬─────────────────────┐ 
  │         Setting          │    Debug (Xcode Run)    │  Release (script)   │ 
  ├──────────────────────────┼─────────────────────────┼─────────────────────┤ 
  │ SWIFT_OPTIMIZATION_LEVEL │ -Onone                  │ -O                  │ 
  ├──────────────────────────┼─────────────────────────┼─────────────────────┤ 
  │ SWIFT_COMPILATION_MODE   │ (not set / incremental) │ wholemodule         │ 
  ├──────────────────────────┼─────────────────────────┼─────────────────────┤ 
  │ GCC_OPTIMIZATION_LEVEL   │ 0                       │ (default, i.e. -O2) │ 
  ├──────────────────────────┼─────────────────────────┼─────────────────────┤ 
  │ ONLY_ACTIVE_ARCH         │ YES                     │ (not set / NO)      │ 
  ├──────────────────────────┼─────────────────────────┼─────────────────────┤ 
  │ DEBUG=1 preprocessor     │ YES                     │ NO                  │ 
  └──────────────────────────┴─────────────────────────┴─────────────────────┘ 

  -Onone means zero optimization — every function call is a real call, values are kept in memory for the 
  debugger, nothing is inlined or eliminated. The Release build with -O + wholemodule should be faster at 
  runtime, not slower. Whole-module optimization in particular allows the compiler to inline across file 
  boundaries, which matters a lot in a codebase like this where GenericItem, Cache.shared, and the 
  template machinery are called in tight loops. 

  So the premise is reversed: the script-built binary should run faster. If you're measuring the 
  opposite, the likely explanation is that you're comparing a Debug run from Xcode (fast to compile, slow 
  to run) against the installed package (slower to build, faster to run), and attributing the difference 
  to the script rather than the configuration. The Xcode Profile action (ProfileAction  
  buildConfiguration = "Release" at line 54) and Archive action (line 74) both use Release, and those 



❯ OK, I have the trigger, but don't understand (yet) why it affects the speed the Updates page is built.               
  I realized that the version of MSC.app that's built by the script and installed via pkg contains two helper apps:    
  munki-notifier and MunkiStatus, both in Managed Software Center.app/Contents/Helpers. I used Product->Build to       
  build the app in Xcode, verified it built the Updates page quickly, then copied those helper apps into the app       
  bundle. Tested again, and now the Updates page builds 10x slower. I don't understand why the existence of the        
  helper apps in Managed Software Center.app/Contents/Helpers would affect how fast the Updates page is built.         
   
  Thought for 2m 43s (ctrl+o to expand) 
                                                                                                ⏺ The helpers aren't running — their mere presence on disk causes it. That points to something in MSC's code that 
  probes the bundle or communicates with the helpers. Let me look at how MSC interacts with MunkiStatus. 

  Read 1 file (ctrl+o to expand) 

⏺ Nothing there. The helpers are standalone apps — MSC doesn't import them or link against them. The slowdown must 
  come from something MSC does at startup or page-load time that probes the bundle's Contents directory. Let me look 
  for anything that scans or looks up resources relative to the app bundle, and also at what Socket.swift does: 

  Searched for 2 patterns, read 1 file (ctrl+o to expand) 

⏺ There it is. Line 1245: 
  let munkiNotifierPath = Bundle.main.bundlePath + "/Contents/Helpers/munki-notifier.app" 

  Let me read that whole function: 

  Searched for 1 pattern, read 2 files (ctrl+o to expand) 

⏺ That's the cause. 
  Every time updates.html is navigated to (MainWindowController.swift:1208–1211), removeAllDeliveredNotifications() is 



  Let me read that whole function: 

  Searched for 1 pattern, read 2 files (ctrl+o to expand) 

⏺ That's the cause. 
  Every time updates.html is navigated to (MainWindowController.swift:1208–1211), removeAllDeliveredNotifications() is 
  called. That function: 

  1. Checks FileManager.default.fileExists(atPath: munkiNotifierPath) — which is false when the helpers aren't 
  present, so it immediately returns 
  2. When the helpers are present, it falls through to getRunningProcessesWithUsers(), which calls /bin/ps -axo  
  user=,comm= as a subprocess via exec() 

  Spawning a /bin/ps process is expensive — it has to enumerate the entire process table. And exec() is a synchronous 
  call that runs on the main thread, blocking the UI. This happens every single time the Updates page is loaded or 
  reloaded. 
   
  The fix is simple: the FileManager.default.fileExists guard at line 1246 is correct and does short-circuit when the 
  helpers aren't there. But when they are there, getRunningProcessesWithUsers() runs ps every page load. It should 
  check whether munki-notifier is actually running with something cheaper — or simply launch it unconditionally with 
  open -a and let the OS handle the "already running" case, since open is idempotent by default. Alternatively, cache 
  the result of getRunningProcessesWithUsers() for the duration of the page load rather than re-running ps on every 
  navigation to updates.html. 

✻ Baked for 3m 19s 

※ recap: Investigating why Managed Software Center's Updates page loads 10x slower when built via the package script.  
  The cause is that every visit to the Updates page spawns a ps subprocess to check if munki-notifier is running, but  
  only when the helper apps are present in Contents/Helpers. Next step is to fix removeAllDeliveredNotifications() in  
  MainWindowController.swift. (disable recaps in /config)                                            

❯ Feels like a better fix is to defer running removeAllDeliveredNotifications() until _after_ the Updates page is      
  loaded, or use concurrency so removeAllDeliveredNotifications() doesn't block other execution                        
   
  Thought for 6s (ctrl+o to expand) 



      
  Thread.detachNewThread — lowest level, no frameworks beyond Foundation: 
  Thread.detachNewThread { 
      self.removeAllDeliveredNotifications() 
  } 

  Task.detached — what's already in place, Swift 5.5+: 
  Task.detached(priority: .background) { self.removeAllDeliveredNotifications() } 
   
  For this use case the GCD approach is probably the most idiomatic for a Cocoa app — it's immediately readable to 
  anyone familiar with macOS development, doesn't require thinking about Swift concurrency's actor isolation rules, 
  and removeAllDeliveredNotifications is a plain synchronous method so there's no benefit to using structured 
  concurrency here. The Task.detached version is fine but slightly misleading since it implies async/await is involved 
  when it isn't. 

  One thing worth noting with both the Task.detached and GCD versions: self is captured strongly. That's harmless for 
  a window controller that lives for the duration of the app, but if you wanted to be tidy you could use [weak self] 
  with GCD: 
   
  DispatchQueue.global(qos: .background).async { [weak self] in 
      self?.removeAllDeliveredNotifications() 
  } 

✻ Crunched for 25s 
   
❯ /recap                                                                                                               
  ⎿  We're investigating why the Updates page in Managed Software Center builds 10x slower when installed via the 
     build script versus run from Xcode. We just fixed the cause by dispatching removeAllDeliveredNotifications() to a 
     background thread at its call site; the next step is to verify the fix works as expected. 

※ recap: We found that the Updates page was slow because `removeAllDeliveredNotifications()` runs a blocking `ps`  
  subprocess on the main thread before page generation, and fixed it by dispatching that call to a background thread.  
  The next action is to choose a threading approach (GCD is recommended) and update the call site accordingly.





More open source



autopkg











Problematic AI Pull Requests





Pace of change





Munki 7Munki 6Munki 5

Munki 4

Munki 3Munki 2



Munki 2 Munki 3

Munki 3.6

Munki 7
(MSC.app)

(Swift MSC.app)

(Swift everything)
Munki 6Munki 5

Munki 4





Where might this all lead?



Better tools



Customer

Sales people/sales engineers

Product manager(s)

Developers

New feature!



CustomersDevelopers

New feature!



More tools















Custom forks/ 
Bespoke tools





!

!

!

!

!

!
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!



Endgame?



How can I help you today?Help me create a tool to manage software and configuration on macOS



More concerns?



Ownership





Skills erosion



Trust the black box(?)



Complacency



Other open source maintainers



“I ... worry about how much money and resources all these tokens are consuming”

“the rate of change is exhausting”

“community access is uneven”

“best practices are still immature”

“I worry about human skill atrophy”

“I certainly see that PRs and issues have gotten much more "wordy"”



“AI tool use has ... directly enable[d] most of the 
improvements coming to AutoPkg 3.0.”

“AI tool use has been more positive than negative for me”

“I wouldn't have had the time/focus to do [some 
open source work] without agentic assistance.”

“much less tedious now”



https://scriptingosx.com/msa2026



What can/should you do?





Discuss your idea



Keep it small



Use plan mode





One more example







Help me change the button appearance in Managed Software Center so that if it says      
"Install" the button is green, and if it says "Remove", the button is red



















Don't be afraid



Summary



• Help for maintainers/contributors

• Code generation

• Code review

• Rapid experimentation

• Debugging assistance

• Test writing 

• Encouraging new contributors

• Including you!

• Too-rapid pace of change


• Too many Pull Requests 

• Skill atrophy 

• Implementing code you don't 
actually understand 

• General concerns about AI:

• Impact on environment

• Impact on employment

• Long-term costs

" Potential negatives# Potential positives

AI code assist



Tack!


