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Agenda
• Introduction
• What is GNU-EFI?
• Initial Attempts Using It
• Understanding the Internal 

Workings of GNU-EFI
• Now that We Know This - How Do 

We Add New Functionality to It
• Questions 
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What is GNU-EFI?

www.uefi.org 3



Why Building EFI Apps on Linux is 
Problematic
• EDK2 uses the PE32+ ABI
• GCC builds its targets as ELF binaries
• They are incompatible
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The Solution - GNU-EFI

GNU-EFI serves as a bridge allowing to 
compile binaries that are compatible with 
UEFI by using the gcc compiler

Source code: https://sourceforge.net/projects/gnu-efi/
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Initial Attempts at Using GNU-EFI
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How Would We Use It?

Source - wiki.osdev.org/GNU-EFI
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How Would We Use It?

Lets try it with:

RETURN_STATUS
EFI API
Me mEnc r ypt Se vCl e a r Pa ge Enc Ma s k (
  I N PHYSI CAL_ADDRESS  Cr 3Ba s e Addr e s s ,
  I N PHYSI CAL_ADDRESS  Ba s e Addr e s s ,
  I N UI NTN             NumPa ge s
  ) ;
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How Would We Use It?
ue f i _c a l l _wr a ppe r (
    Me mEnc r ypt Se vCl e a r Pa ge Enc Ma s k,
    3 ,
    Cr 3Ba s e Addr e s s ,
    Ba s e Addr e s s ,
    NumPa ge s ) ;
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How Would We Use It?
ue f i _c a l l _wr a ppe r (
    Me mEnc r ypt Se vCl e a r Pa ge Enc Ma s k,
    3 ,
    Cr 3Ba s e Addr e s s ,
    Ba s e Addr e s s ,
    NumPa ge s ) ;

And it fails…
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How Does GNU-EFI Implement Various Parts 
of EDK2?
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How Does GNU-EFI Implement Various 
Parts of EDK2
• The types
• The function calls
• The UEFI API calls
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The Types

How does GNU/EFI implement the types 
used internally by EFI?
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The Types

They are copied…
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The Types
Example from gnu_efi/inc/efidef.h:
/ /
/ /  Me mor y
/ /

t ype de f  UI NT64          EFI _PHYSI CAL_ADDRESS;
t ype de f  UI NT64          EFI _VI RTUAL_ADDRESS;

t ype de f  e num {
    Al l oc a t e AnyPa ge s ,
    Al l oc a t e Ma xAddr e s s ,
    Al l oc a t e Addr e s s ,
    Ma xAl l oc a t e Type
}  EFI _ALLOCATE_TYPE;
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The Function Calls

Most functions are…
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The Function Calls

Most functions are… also copied.
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The Function Calls
Example from gnu_efi/lib/misc.c:
VOI D *
Al l oc a t e Pool  (
    I N UI NTN                Si z e
    )
{
    EFI _STATUS              St a t us ;
    VOI D                    *p;

    St a t us  = ue f i _c a l l _wr a ppe r ( BS- >Al l oc a t e Pool ,  3 ,  Pool Al l oc a t i onType ,  Si z e ,  &p) ;
    i f  ( EFI _ERROR( St a t us ) )  {
        DEBUG( ( D_ERROR,  " Al l oc a t e Pool :  out  of  pool   %x\ n" ,  St a t us ) ) ;
        p  = NULL;
    }
    r e t ur n p;
}
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The Service Calls

They are not copied!
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The Service Calls - Looking Back at 
osdev.org

Source - wiki.osdev.org/GNU-EFI
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The Service Calls

This is precisely what the 
uefi_call_wrapper is for.
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The Service Calls
Taken from gnu_efi/inc/efiapi.h:
/ /
/ /  EFI  Boot  Se r v i c e s  Ta bl e
/ /

#de f i ne  EFI _BOOT_SERVI CES_SI GNATURE     0x56524553544f 4f 42
#de f i ne  EFI _BOOT_SERVI CES_REVI SI ON      ( EFI _SPECI FI CATI ON_MAJ OR_REVI SI ON<<16)  |  ( EFI _SPECI FI CATI ON_MI NOR_REVI SI ON)

t ype de f  s t r uc t  _EFI _BOOT_SERVI CES {

    EFI _TABLE_HEADER                Hdr ;

    / /
    / /  Ta s k pr i or i t y  f unc t i ons
    / /

    EFI _RAI SE_TPL                   Ra i s e TPL;
    EFI _RESTORE_TPL                 Re s t or e TPL;
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The Service Calls
Taken from gnu_efi/inc/x86_64/efibind.h:

/ *  ma i n wr a ppe r  ( va _num i gnor e d)  */
#de f i ne  ue f i _c a l l _wr a ppe r ( f unc , va _num, . . . )                        
\
  __VA_ARG_NSUFFI X__( _c a s t 64_e f i _c a l l ,  

__VA_ARGS__)  ( f unc  ,  ##__VA_ARGS__)
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The Service Calls
Taken from gnu_efi/inc/x86_64/efibind.h:

#de f i ne  _c a s t 64_e f i _c a l l 2( f , a 1, a 2)  \

  e f i _c a l l 2( f ,  ( UI NT64) ( a 1) ,  ( UI NT64) ( a 2) )

#de f i ne  _c a s t 64_e f i _c a l l 3( f , a 1, a 2, a 3)  \

  e f i _c a l l 3( f ,  ( UI NT64) ( a 1) ,  ( UI NT64) ( a 2) ,  ( UI NT64) ( a 3) )

#de f i ne  _c a s t 64_e f i _c a l l 4( f , a 1, a 2, a 3, a 4)  \

  e f i _c a l l 4( f ,  ( UI NT64) ( a 1) ,  ( UI NT64) ( a 2) ,  ( UI NT64) ( a 3) ,  

( UI NT64) ( a 4) )
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The Service Calls
Taken from gnu_efi/lib/x86_64/efi_stub.S:

ENTRY( e f i _c a l l 3)
    s ubq $40,  %r s p
    mov  %r c x,  %r 8
    / *  mov %r dx,  %r dx */
    mov  %r s i ,  %r c x
    c a l l  *%r di
    a ddq $40,  %r s p
    r e t
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The Service Calls - Register Value 
Conversions
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The Service Calls - Register Value 
Conversions
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The Service Calls
Taken from gnu_efi/lib/x86_64/efi_stub.S:

ENTRY( e f i _c a l l 3)
    s ubq $40,  %r s p
    mov  %r c x,  %r 8
    / *  mov %r dx,  %r dx */
    mov  %r s i ,  %r c x
    c a l l  *%r di
    a ddq $40,  %r s p
    r e t
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Porting Code to GNU-EFI
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Porting Code to GNU-EFI

- The types and functions can be used as 
long as they have already been ported 
to GNU-EFI.

- BS and RT service calls can be used as 
long as they have been ported to 
efiapi.h. Porting new services is trivial.
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Questions
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Thanks for attending the UEFI Fall 2023 
Developers Conference & Plugfest

For more information on UEFI Forum and UEFI 
Specifications, visit http://www.uefi.org
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