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Mojave is the last macOS release
to support 32-bit apps

»

High Sierra will be the last macOS release to
support 32-bit apps without compromises




 Wine runs 32-bit (x86) Windows EXES Inside a 32-bit Unix process,
and 64-bit (x86_64) EXEs inside a 64-bit Unix process

o 32-bit Windows software still extremely common




How to run 32-bit code”?
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Wine's DLLS

o Atthe time (Wine 4.x), Wine made up of Winelib DLLs: built as ELF/

Mach-O dylibs, implementing Windows APIs, able to call either
Windows or Unix APIs

* Windows code uses 32-bit pointers, calling conventions, struct
- pac smatcn!

‘packing, but Unix is 64-bit. Big m f




Ihe "nybrid™ compiller

* Fork of Clang 8, implements special 32-on-64 mode:

e Pointers have an address space, either 32- or 64-bit

* Variables, functions also have an address space




Ihe "nybrid™ compiller

e Processor must be In 64-bit mode

e [For every function using newly-added 32-bit-compatible calling

conventions, compiler generates thunks (wine thunk function);
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f pointer sizes didn't match, compiler throws an error:

wine dlls/gdid7  frechype . e 192910 crror: acsigning ‘void *l. o 8 shorgge3? woid
s soroage s changes address icpace @f penten
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Ihe "nybrid™ compiller

* |n practice, worked very well, but still many special cases requiring
changes in Wine:

 Want to pass data coming from Unix library to a Windows
function: had to make temporary copy




Ihe "nybrid™ compiller

o Shipped CrossOver 19 (Wine 4.12) in December 2019

o Continued to use same compiler with minimal changes for
CrossOver 20 (Wine 5.0), 21 (6.0), 22 (Wine 7.7




Ihe upstream solution:
PE Separation

* Build as much of Wine as possible as PE DLLs, without direct access to Unix APIs

 For Unix APl access, use a separate Unix lib without direct access to (non-ntdll) Windows APIs

e Creates a hard boundary between PE DLLs and Unix .so/dylibs

3

- Allows for PE DLL to be 32-bit and Unix dylib to




Ihe upstream solution: Wowob4

o With PE separation, becomes possible to use approach similar to
Windows-on-Windows-64 (Wowb4) architecture used on Windows
for running 32-bit EXEs







Rosetta 2

* macOS included “Rosetta 27, a translator/emulator for running existing (64-
bit) Intel Mac applications

 Rosetta 2 also supports the 32-bit code segments!

e Also works at command-line, and macOS includes all binaries as “fat” armo4
and x86 64 binaries

* Building Wine currently must be done from an emulated command-line

. @ pip — zsh — 80x8

Last login: Wed Sep 28 16:18:18 on ttysl4é
pip@CBrendans—-MacBook—-Pro-M1 ~ % uname -m
armés

pip@PBrendans—-MacBook—-Pro-M1 ~ % arch —-x86_64 zsh
pip@PBrendans—-MacBook—-Pro-M1 ~ % uname -m

x86_64

pip@Brendans—-MacBook-Pro-M1 ~ % |
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% Wine on Rosetta 2

 Wine needed minimal changes for Rosetta 2:

e GPU detection in the Mac driver assumed all GPUs were PCI devices
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Rosetta 2 Limitations

e X87 tloating point performance currently quite slow, exceptions not
implemented

e No AVX support




“+ Rosetta 2 Bugs

* Rosetta team has been very responsive, many bugs fixed in last 2
VEEIE

* Finding and identitying bugs can be a challenge!




* Overall, Rosetta works very well

» Excellent performance







PE Separation

e 32-bit Windows apps will be able to use Vulkan (especially
important for wined3d/DXVK to use MoltenVK

o Ability to swap %gs register when entering/leaving Windows code




%Qgs contlict

* Both x86_64 macOsS and Windows point %gs to important thread-
specific data (macOS TSD, Windows TEB




* %gs.00h (ProcessEnvironmentBlock
e accessed by apps linked against most versions of the Win10 SDK. Fixed in W11 SDK
 CrossOver has a hack to make this work

* %Qs:8h (StackBase

e accessed by Chromium before v87 (when | landed a fix




ARMo64 Wine

e Some basic work done on this in 2020, but
not much attention since

* Apple enforces PAGEZERO >= 4GB, E |
prevents USER_SHARED_DATA from being i 1l |

mapped at natural place (0Ox7

T

ST
Hotbts







