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What? UEFI?

(A

’ https://uefi.org/

UEFI (Unified Extensible Firmware Interface)
o Z—FHME. BEFaSmEHEORE
o HLEARMBIOS, AFMNANNEHIRERZ MBI IRHITTE
® [ UEFI Forum (—/EIfRiRAHEHRLR) HiF
o EXTZNMHE, £EAR:
> UEFI Specification (#&0O#158)
> P| Specification (Platform Initialization, F&#IA4LME)
> ACPI Specification (E&EEFBIEZONTE)
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&G
Unified Extensible Firmware Interface

(UEFI) Specification
Release 2.11

UEFI Platform Initialization Specification

Release 1.9

Advanced Configuration and Power
Interface (ACPI) Specification
Release 6.6
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UEFI REESAE?

Eff4a? (MEEEEEX / YRHNM) ; AEMHA? (TMEEIEREE / BEHEKXRIR) ;

. HFREHEEXSABI // PE: Portable Executable COFF: Common Object File Format
Hit PE/COFF, AIEREfL; WS EFI ABl (S8&E . X . BFFRF_wchar 2B) ;

- “E0O7 miE” x|
MSGIE E 7 ZERBAOSMEBEN—EOLEREL, ERANERHRIEFEIALEL,
R4 PI/ACPIEHSE

EUHNER .. $iCache. B, WAIBEACKIE. RFURIOELEIZ . MiaibbiEes/ AL
ERIIMNE, BEIUSB/PCIEFERARLIXEIBEIREFIRE] . ACPI REAS, EHHZBEHVIRLMNS

- REFRIHFIRIEZE - B Handle. GUID. Protocol =cHM A,
HE NMHandle(S3EF) £, ZETEMER (GUID)WIMY, EEASWEENEHE(Protocol);

- Boot Manager X% “&22”
MBI H AR NVRAM ZEMEDE BRI, B8 Ul. RIEEELSL0EM/IBVE HAE 4 LAEmE

- JBH Boot Services Z/g8t “BFE"

=i OS @A ExitBootServices(), UEFI Fr& Boot Services MBI, BR{REBRuntime
WERNBIESE., R8RKEFEIH OS BEER, MEARAEBFM,

rvicesE I A1E;



® AOSCC 2025 | # siTuc

UEFI BY 72 B Ex AT

FHEEREHTHME, CPUR BNE
SECHE—X15S, —REFEME—ILCEMEE;
iR YIS ¥01A4CPU, ZBaZImptHte (—#8
#£Cache-as-RAM_LE) ;

Components now covered by UEFI & Pl
."‘.__

UEFI OS-Absent
> _ . Interfaces App
ERZE: POSTEIMETRILIEE, TEMENILA f A
W7F(DRAM), #Itafbmdttk, MiE HOB_‘_ pset Device. Environment

(Hand-Off Blocks) , AREZEMRIERER; . Bus. or X
Service Transient OS

> Init | il Boot Loader

AR IXEIINEAMNERE, REZFTUEFID
i (&0 PCI I/0. USB. SATA. NvmeZ%) |,
#2137 Handle-Protocol {8 ;

‘;ﬁmnt
App i
.-"f .a"! .
os

Y 1
= oz
Dispatcher uu_ﬂgﬂﬂ,)\‘
ectural nal OS
toc I E’ﬂ' i ironment |

>
Driver
n==. HO| B0 b4 &= Pre EFI Boot Dev UEFI & OS Loader .
E/\//:. _?H}EEGLW:'LXEH:( EE%\ Mén N USB-r_r) , Sesc:;gur Initialization EExfecuﬂun . Salact Pt sriaraa Rm::-ﬁ'l]'_:me
HITREIRES, SR EERARS|ISIR; (SEC) (PEI) ”‘}_I’Di,"é‘;m” (BDS) (RT)
. Power on — [ .. Platform iniltialization . . | —— [.... OS boot. ... | —— Shutdown

BREE: Bt ARBERS, RIRBiziTH
RIS ERNTEF;
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What? TianoCore?

iPKE 1 0. ﬂ+g1t 2@131111 c3dle?B-2ubuntul.l -- Open Source Metwork Boot Firmware
Features HTTP HTTPS DNS TFTP EFT Menu >
net0: 52:54:00:12:34:56 using 82540em on PCI00:03.0 (open)

[Link:up, TK:0 TXE:0 R¥:0 RKE:0] > -
Configuring (net® 52:54:00:12:34:56).......

~.,.|,.»

] tianocore

.. Cipan Plathermn Famware Developmant

https://www.tianocore.org

HXER: FBETE GitHub (github.com/tianocore) , [RH Intel KEEFHHZS K A St R4,

¥ Unified Extensible Firmware Interface (UEFI) 181585 ,
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What? EDKII?

https://github.com/tianocore/edk2/

EDK2 (EFI Development Kit Il)
e = UEFI #EHRCHBLIEIESR
® [ TianoCoreIilB4#F (UEFI Forum $#tX3z2#F)

> At 40y EDKII?
£— EDK RHXSZHF Intel FEEMERZMKIA,
EDK2 M 2009 FieEMAERME. BT RENMESR;

> edk2-platforms 5 edk2 BIX5l?
edk2 IR BRAER"; edk2-platforms UREF X BAEHR/SoCHFHIEPlatformPkg (
DeLMEREE%, RPHENMNESRE T, Bric%BIedk2/OvmfPkgECEF;
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=B ZIBNXARZITA?

UEF| 2@%riE — TianoCore 24X — EDK2 24 XEfZ/OMUIEE, BRIMFHESR UEFI #I5E
UEFI #58 (UEFI Spec & PI Spec)
|
——» {Efal] 7 / IRE AL
|
——> B EATRSCEL (AMI/Insyde/ASUS/Phoenix/EF=B#E/:--) IBV: Independent BIOS Vendor (I3 BIOS #2#wF)
|
——» FHESLH = TianoCore IH I SEEJRERERTIMAB MY AR
|
——>p Z0O0B  =EDK2 XG6FE, S82MEIeIMESRMEMZE (FriELicense: X B

|
—> ®"EIFEE = ERWEHEHOVMF (x86/RISC-V/LoongArch64). ArmVirtPkg -

|
——» FBEeE = edk2-platforms(FFRMREHRMA);

|
L—p @HEITEHS% = edk2-libc. edk2-test ...
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4 1BVAEIU

| > 2 =

S /ESUSS  UEFI BIOS Utility - EZ M

ode

01132023 L | o ° i :
atnans 2:24% | Smpax Emmen LB SoemceubEaE0g
EMREHNE CPUAME CPURLER
PRIME Z790M-PLUS DA BIOS Ver, 0509
13th Gen IntedR) Care{TM) I5-13600KF 1‘2:61 ¥
CPUMSIEE: 5100 MHz EiREE
FTESE; 32768 MB(DDRA 3200MHZ) m 28°C
P TE B BOARNETHER
A AHCE:
SATAGG_4: STI000DMOOS-20M166 (3000.5GE)
NiA NVME:
: KingBank 16384ME 3200M#Hz LEsloneac MY R SOl 2T B E OO0
MLP, Intel{& BT AR = (Inte 1 DRST)
isabled on  NORE
ABmSs R
-
CPU BN CPUERS S 100,
@?51 RPM @ 22E0 RPM /_//
AR Cj\uluz =
NS i, & win 50
G Lk @A&E
L YT 3199 RPM
oL
L E-] - wo
ARSI E |
i EASY MODE
s s
AT
KR CPL K HARWEL  cpUvoltage W=I
:f)”f:f"“s’"“”f 5301.21wms: 52.0-c 1464y -
CPL: 11th Gen InteliR) Core(TM) I SiRER Gl bl
i5-11900K @ 3.50GHz 3200.00ms: - 1.347 v -
RAN: 1668
! i PCEE M2

[E]8] 1. GSKILL BGE 2133MHz
DDA AE NIA
DDR4_BY: GSKILL BGE 2133MHz
DDR4_BZ: NiA

XMLP, - DOFRS-3600 18-22-22-42-64-1.35
XMP, Profiel

FNRE
LEFL: Kings tonDataTraveler 3.0FMAR,
Patition 1 (KingstonDataTravelar
JOPMAPR)

Bl samsunic mzviasiznaig-ooo00

Q CT2000P55508

PR STIT000524A5 (1000268}

Smait Fan

g COPU_FAN CPL_OPT
"113amem
S¥5 FANZ Y5 FANG
HifA KA
S¥5_FANS_PUMP SY5_FANEG_PUMP
A HjA
SYS_FANE_PUMP

A

7 »

j". S /
& : P - 2
R ltR
B
< i >

L%

MHiA
S¥5_FANT_PUMP
M

Windows Boot Manager (M.2_1: Netac

N¥Me 350 2TE) (2000 2 GB} e
36 IR RS E(FE)
- e .
= 2021 !
: Tocda ' 18:02
intels R
oM OFF
@ R (R
@ &
[d) MHLE F)
It":r’ R 2k Smat Fan & (F6)
575 FANA

0 BRI Fn
. O-Flash (Fa)
G+ SEEFAERF10)

A S)TuC

- 2
o | F12 B &= x

L 1 CRUNELEIE: 36°C BB MAG B560M MORTAR WIFI [M5-TD17)
1 E CPLE Intedl ) Core{Ti) 19- 109008 CPU @ L T0GHZ
3.70 GHz i FTIR L 16384MB
2133 MHz M ey Try it BIOSEE: EFD1TIMS. 107
H BIOSHLEEE: 01/ 11/2021
| S t b
i . e
| ® Pralike ¥ £
l Overclocking HOTKEY | % = o 3
=3 CPURSIR st o Ratlo O...] FilEMamory Try It
Turbo Ratio Ofiss! 1 Thiss T L 0 S W
e 1 Te 2 Cores Load (T R, o
Matharbosed settings 3 Cores Loading F FOTF UMl R 2R .
SE'I-I'I NGS & To S Cores Load
& To 10 Cores Lo
5 Advanced CPLU Co
Ring ;
BURRinp b r
GTEs
T e hker
3 CPU Cooler Tuning er Cooler ...]
ocC B mraE
- gl e d e bl bled]
— == OOR4 2600MHz. 18
! TR TRk 1
- | [l ] —
SEMNFTIE WHz =
Mamory Try It! 4] 11: ¥m
PITFR R i =i
SMSRec Easy Mode (F&)
ERE & 0OC Tweaker —# Advanced & Tool £ HIW Monitor B Security @ Boot W Exit
UEFI Version 2790 Taichi 1.31.BKOL
Processor Type : 13th Gen Intel (R} Core(TH) 15-13600&
Processor Speed : 3500MHZz
Cache Size : 24M8
Description
Total Memory : 1668

Single-Channel Memory Mode

DDRS_AL : MNone
DDRS_A2 : None
DDRS_B1 ¢ None
DORS_B2 : Crucial

i My Favorite

1668 (DORS-4800)

Display wour collection of BIOS
items.

Press F5 to addfremove your
favorite items.

Get details via OR
code
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edk?2 |54 — SCT(Self-Certification Test)

UEFI2.7 Self Certification Test(SCT2)

Select and execute
Test Environment Configuration test cases
Test Device Configuration

View Test Log ...
Test Report Generator ...
Continue Run?

[ Yes ]

Up/Dn Select Item F5 Load Sequence Enter Select SubMenu
F4 Reset results Fé6 Save Sequence ESC Exit

) /
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ZEEUI9m1E S Je Loong B BI BBV =12

B BoBEESIZETFCHIIM, EHVUEFIRETLAHITCHIEEET ;

\

UEF| &3XF7E EF| &2 PE/COFF (PE32 T PE32+) &=

> Windows/MSVC T: clHlink geEE&E 8 CRT stub. £F5M1E%xH) PE/COFF;
> GNU RET:

BIHELF (Executable and Linkable Format) #&=:
init_array/.ctors //TZEAE3E Rk for (func = _init_array_start; func < _init_array_end; funct+)
LinuxZ&4%s CRT startup ABERFEHENEHER: [
#RUEF| {XHobjcopyRELF##PE/COFFEIl (R B K& A,
AMEEIENEE), BRSHOPERNATEMIAHTHN. ¥R, TEEE i,

loongIEEEIN AR EIEZELFEN, BXIldsBXNNEERERZSFHEN PE/COFF
FZRKACRTE B ZXobjcopy;
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Why ? Nothing ?

% BORTNEEENTA
Background £ RIS EENeRAMDNER LB,
% IEARMIOHLES Lty
2P BED)
%: FEEW)
2P (—RiEE): BE
NTBGER, ZELH T MR BRI EFHARMEER Option ROMIZ?
- 2 RINEEENRAMDNER LB,
% TERRAHG6H, HEARMAT?

Typical non-x86 SBC Off-the-shelf Nothing
adapter (NIC/IPU, P =309
GPU, RAID) :
 AFEE?

- HEAWHECPUREIIRIEFI Appe NIRRT (XBEASZHF x64Shell.efi
« AREZERDTEZERFEX86 ZHHIIXFNAIIMEANEIEIE-x86 UEFIMEER
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How? @ BEHLTEAERNE?

Life of PCle in UEFI on RISC-V

P

Dl L
Lan 1

Protocol

PCle Bus Driver

. PCl Root Bridge | |
. 1/O Protocol

PCle Root Bridge Driver

Core UEFI Firmware

e e e e e —

RISC-V CPU

PCle Graphics Card PCle Card 2 PCle Card 2
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How ? PCIE 2/ BN E MK KT ?

PCle Firmware Drivers

FAEPCIEASE: BeE=EAI—BS](Expansion
ROM BAR)¥IREVFEF4MZROM_LERIBINTZ
(TR EE2MEERR, (Bl E R1FEX86IKE
ZIHED;

Device ID Wendar 1D oo

Status Command 04 PCl Ex::::;l:g ROM ‘ Legafv P(: ‘AT B | {}S q (j Pul
Class Code Revision 1D o}
BIST Header Type  |Master Latancy Timed  Cache Line Size | OC ' O ptio n RO M Eik: OX5 5AAE§
10 PCI Expansion ROM - -
i Image 1 ‘ X64 UEF| Driver

Base Address Registers

= A Life of PCle in UEFI
/ '

R rererr - REft — {RIFIRED — BE&IREH — OpROM IR&h — B
ubsystem ubsystem Vendar RY
Expansion ROM Base Address 30 -LX

PCl Expansion ROM Graphics Output

. ; Protocol
5 Image N
Reserved 3 . PCI 1/O X64 Graphics Card OpRom Driver

Max_Lat Min_Gnt Imterrupt Pin | Interrupt Line ac
Protocol

Reserved |Eapaaili.-ic1 Pointer | 34

PCle Bus Driver . PCl Root Bridge | |

PCle Root Bridge Driver I/O Protocol
Core UEFI Firmware
X64 CPU
PCle Graphics Card PCle Card 2 PCle Card 2



® AOSCC 2025 | # s)ytuc

Why ? At AREFFREEAR?

o THE: BHWSMIRN: AP FHFas. DSP/FPGA 8. #iX IPF;

o RIBAR & HIERF: EFlashBEFH, FREXEAR S REGEHMAT
Xz A/, EFESEIRIL;

0 XTI AREEEIMEREZZE?

UEFI T & KB B B SN T BEIR -
IR37 E-K: Nvidia / AMD GPU EDIDZREUXE =
RAID[%%1-+: Broadcom JBOD/RAIDO/1/5=§1‘EEC;
1000M/10G/25G/40G/100GM—*&: Intel. Marvell NWZEPXES|S;
— LB E T IPYMEAM].....
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MultiArchUefiPkgHI gttt &4 2

: https://github.com/ardbiesheuvel/X86EmulatorPkg
BHH: AT Aarch64FER/EFIRIBRI LA 523 BX64ER;
Ard : A Tianocore/EDK2 L 7 — DXE XZif2F, FiF/Ix86_64187ERT
UEFIBKzhFEF1E 64 1L ARM E% (X AArch64) EHRIT,
£AK: Not UEFI in Qemu, Qemu in UEFI;

. https://github.com/intel/MultiArchUefiPkg
Intelf& & unicorn &S 5| ZRR B efiEM EH I TEMX86EmulatorPkg -> Multi
SIAXN@ " Thunk/Wrapper” #l#l, SLENative->Emulator. Emulator->N
LI RISC-V EFIRIEIEITX86/AArch64 EFIIREI R N AERER (B Intel &4
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BItH: X86EmulatorPkgf#IR T A7

M=:
. 1c? \— =
How did the Arm ecosystem solve this” . T AArch64i515x64
OptionRom (1@ % RIiR#tx86H1z863
X86EmulatorPkg 1 UEFIN FIf2 7, |
« FRET1ZUEFI.BootServi
o Supports x64 OpRoms and UEFI applications on AArché4 . %,%%,-QQEMU TCG (T|n
systems.
< Open Source UEFI Boot Service Driver \Generator)
< Targets 64-bit AArch64 systems (servers, workstations) éﬁEAArChGZH:EI
% Developed by Linaro engineers 6 years ago.
< Uses Qemu Tiny Code Generator for efficient translation of x64 ﬁ;& i
to AArch64 code. i £a v
< X Not trivially portable to RISC-V! . ﬁ{%ﬁQEMU—T f- EE‘]‘@EBZF Z{
<+ Old TCG code of unknown provenance. o .
< Backporting RISC-V support sounds hard (and time consuming) e%%ﬂﬁiﬂ Y .
unless you're a Qemu guru. ﬂf,%
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4 MultiArchUefiPkg?

MultiArchUefiPkg

Rewrite of X86EmulatorPkg

E- TianoCore

BRI Cpsn o Fusmms Okt

< Portable: Supports AArch64 and 64-bit RISC-V UEFI hosts.
% 64-bit x64 and AArché64 UEFI Boot Service emulation.
% Clean: Abstracts Qemu/TCG with Unicorn Engine APL.

* RISE Projectin the Firmware WG
“+ Correctness, perf, size.

ZOMI R R EEY B ST3F X86/AArch64/RISC-V/LoongArch64 EEFIFREEIHFT;
ET&: {&§B1sEEUnicorn Engine APl #i QEMU-TCG, ABK#ZIHQEMU;

@ ” Thunk/Wrapper” #l#l, SLEINative->Emulator. Emulator->NativgBii#;

ZHEXL, KBFE, XiEH7E, BnUREHRCISFREREMIZE;
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MultiArchUefiPkg & 7x:

MultiArchUefiPkg

HOST ISA: AArch64 UEFI Guest ISA: X86 EFI App (Game /
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How ? UEFIR EH=EIF[REIXE]?

UEF|_DXER B iz AR pYIK B S BY:

UEFI_DRIVER: AJ#REkzVi§EIXED, EHURZIER;

DXE_DRIVER: RA&KIKE, EMAEIKE (built-in driver) ;

Application: EEEHRTF, HATTED, Fi2HProtocol, AI#Shell/BootManager/2 4l ;

PCHRIKENREMSSHHE S/ RZELESEAZTE NFRESTE, HA8MREREPCII0;
BAHSEBARMLEY, 2—HPABESEEY RBAR, A

OptionRom3XEI M IME RiZBRPCletimihimFHiR B IFREPEBRMEEIARE, icRImageRecordH ik
B REARIZERNFREAINX (No Exec);

_DRIVER#A

"/

DXE_CORE#Rf#t EDKII_PECOFF_IMAGE_EMULATOR_PROTOCOL #riEGUID#EO, 1=,
BT HOOKFE T\ &< % A B BARSLAI R L AIOPS BE S A7 [0,
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How ? UEFIEEHFERITIEREIXL] ?

How it works 1. STRKEEH . TIRENX
UINTE4 HIEFI ABI (Application

EFIAPI

Fn(UINT64, UINT64, UINT64, UINTS4, Binary Interface )

e - o = -
% Possible entirely due to narrowly-defined EFI UINTE4, UINTE4, UINTe4, UINTS4, 2. iBE#1 T UEFI BS
ABI UINT64, UINT64, UINT64, UINTS4, S . )
UINT64, UINTe4, UINT64, UINTS4); ervice
3. Native 5

< Models Boot Services environment, with certain

services filtered or disabled. Graphics
Output
Protocol

% Tiano support for foreign binaries -
EDK' |_PECOF F_lMAGE_EMU LATOR_PROT X64 PCle Graphics Card OpRom Driver
OCOL PCII/O

“+ Emulationis only interesting if thunking goes Protocol
both ways! PCle Bus Driver T —
I/0 Protocal |

MultiArchUefiDxe

+ RISC-V No-Execute handlertraps for PCle Root Bridge Driver

native — emulated.
Core UEFI Firmware

< Unicorn No-Execute handler traps for
emulated — native. ISR

PCle Graphics Card PCle Card 2 PCle Card 2

=, Fail
OIS = ()

&5 B “WEthunk#lEl” . EEPCEGuestftAg Bt it & B4 F AEITLB
W{RTFContext FiLEPC 85[0 EMUBICpuRunFunc, HiEABSRSZ &I
Wrapper/Thunkilb#&#l 255 H = 54X E]Native B EBS.
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EFIMEIRITHESR

LoongArch64 Host UEFT Environment

UEFI DXE Core & Boot Services PCle Device
(LoongArch4 native code) [~~~ __ i Option ROM (x66 code)

\aﬂ Option ROM driver (exec) . , [oad Option ROM to memory

(with xB6 OpROM)

\

xB6 Option ROM Driver

(with x86 OpROM)

' Return to native after emulation

(code in memory, NX-protected

/
/
/
exception -> Emulator /

Emulator DXE Driver | -----
(NX handler & x86 emulator)

1 /
J ' Tvoke Boot Service (if needed)

(with x86 OpROM)




EFIRIA=58E52 /3= :

PCle Bus

® AOSCC 2025 | # siTuc

NIC Card
(with x86 OpROM)

RAID Card

GPU Card
(with x86 OpROM)

(with x86 OpROM)

UEF| DXE Core & Boot Services
(LoongArch64 Native)

Load OpROM
into Memory

tion ROM driver (execute)

CALL_TO?_NAIIVE: Option ROM calls Boot Service
(via NativeThdmk & Wrapper if any)

u

x86 Option ROM Driver
(loaded in memory,
NX + unaligned prot.)

L1 -

k NX Excepftlon -> Transfer to Emulator
h -

v -

% r:mU|aJorThunk: save RA
i dtart Unicorn engin
Emiylator DXE Driver

(NX Excention Handler & Emu)
Host Runtime (LoongArché4)

Emulator Runtime (Unicorn)
Guest Code (x86 Option ROM)

Unicorn x86 Emulation Engine
(dynamic translation)
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MultiArchUefiPkg -

https://github.com/intel/MultiArchUefiPkg/pull/66
https://github.com/tianocore/edk2/pull/6524
https://github.com/intel/unicorn-for-efi/pull/14

AT BEMultiArchUefiPkg, LoongArch?E iRl T HELEEE ?
1. edk2§F I PCIR Gt OptionRomBY, loongarch643Z 35 INEE[REPE/COFFRIEFIIREN;
. edk2FH X3 EUShellf2/, LoongArch64Z#FINEIERAEPE/COFFRIEFI.App;

. edk237#LoongArch64lIMMU, AFTLB_REFILLEEFISMNAKRNX/Unaligned 7 &5+ 43
. edk23z#FLoongArch64894 R AKIBEAL TAFR /3% 2MIB KTIRIEESL1: 1 BREY 48 ik =5 ))
. unicorn-for-efi: HMAloongarch64#&#Eunicornffrz;

. MultiArchUefiPkg: #ilLoongArch6489Wrapper/Thunk B9 E4RSCHR ;

O O A W DN
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1517x64 RAIDIXE] -

| Controller Management
Advanced Controller Management

BASIC PROPERTIES:
Product Name

MegaRAID 9568-81 4GB

Serial Number SKE1981229 M lear Controller Events

Controller Status <Optiwal> » Save Controller Events

Personality Mode <RAID> » Save TTY Log

Select Boot Device <None> > : -

PCI ID Px1000|0x10E2|8x10068]8x4818 E??gﬁ?yuﬁf?f?sﬁﬁfff?f”

PCI Segment:Bus:Device:Function Bx0AA1|0xB01|0xBA|BxE » Change Qecéfity ﬂezﬁi%qs

PCI Slot Number 4 _ » Manage SAS Storage Link Speed
Package Version 52'¢5;9‘5211 » Manage PCle Storage Interface

PSOC Firmware Version BxBa12 » Manage MegaRAID Advanced Software Options
Firmware Version 9.250.082-3847 » Schedule Consistency Check

NVDATA Version ©.2500.88-8731 » Set Factory Defaults

Supported Device Interfaces <SAS,SATA, NVMe> » Enable Host LED Management for JBOD
Drive Count [8] » Manage Personality Mode

JBOD Count 18] » Manage Controller Profiles

Virtual Drive Count [8]

Advanced Controller Management

fdvanced Controller Properties

SEEIRAIDIREI M ARZmegaraid_sasi®iE, RIXFRAIDS|S, HAEINEETRK, BRNZDF
MM E: THaES5x86—H=E, TEHITRAIDRFW, FREMLF,



| 1217x64 NICIXE] - © AOSCC 2025 | # SyTuc
et ntollerProperties ein Cfigration Page

r _ . ’
: @ irnvare Image Propertles
» Patrol Read : ro—
» Power Save Settings ¥ NIC Configuration
b Spare
b External Key Management
UEFT Driver Intel(R) 808 Series Ethernet Driver 4.8.75
CONTROLLER PROPERTIES: Adapter PBA K57775-888
» Apply Changes Device Nawe Intel(R) Ethernet Network Adapter ER18-XXV-2
Auto Import Foreign Configuration  <Enabled> Chip Type Intel FRIA-XXV
Coercion Mode <None> PCI Device ID 1598
Boot Mode <Pause on errors> PCT Address A7:60:m
Controller BIOS © Eﬁg?bleﬁb
ROC Temperature (L, Vi Bhatis b EreRea ooy
Shield State SUDﬁDFtEd Ness Link Status <[lisconnected:>
& >
?;ETEISecur1tv {ﬁ;iaga;gnrted, MAC Address 65:83:11:21:FF:B§
Maintain Drive Fail History <Enabled> Yiriual AR Address e e i
SMART Polling [388] Media Detection <Disabled>
Stop Consistency Check on Error <Disabled> Forward Error Correction <huto>
Write Verify <Disahled> No-FFC in FEC Autn <lisahled>
Large I0 Support <Enabled :
Unmap Capability <Fnabled> Link Speed <fAuto Negotliated=
Firmware Device Order <Disabled> Wake On LAN
Preboot Trace Buffer <Enabled> Legacy Virtual LAN ID [e]
Reference Clock <Default> LLDP Agent <Disabled>
Link Speed Method <Auto>

» Apply Changes

Link Speed
18 Gbps

SeRTIREIMIntel EME =S FHERER, BERT,
XSS ZIREBIOST A B8, MBI LRIMRIRER; B

Jd

N
L
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=1

17x64 GOPIXZTf -

Shell> drivers

T D
D YCI
R EFA
¥V VERSION

E G G #D #C DRIVER NAME

IMAGE NAME

4C 0000000AD - - 1
16C8)

59 0000000A B - - 3
5A 0000000A B - - 2
5B 00000004
5C 0000000A
5D 00000004
73 00000004
T4 00000004
75 00000004
T6 00000004
77 00000004
78 00000004
T9 00000004
TA 00000004
TB 0000000A
7C 00000004
TE 00000004
TF 00000004
85 00000000
86 00000000
87 0000000A
88 00000002 7 - -
85 00000010 ? - -
8B 09040600 ? X X
8C 02000000 ? - X
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- Console Splitter

Emulator Driver

Driver
Driver
Driver
Driver
Driver

Console Splitter
Console Splitter

Console Splitter
Console Splitter

- Simple Network Protocol Driver

MNP Network Service Driver
VLAN Configuration Driver
ARP Network Service Driver
DHCP Protocol Driver

IP4 Network Service Driver
WMTFTP4 Network Service

UDP Network Service Driver

- 18CSI Driver
- 18CST Driver

UEFI PXE Base Code Driver

- UEFI PXE Base Code Driver
- DNS Network Service Driver
- DNS Network Service Driver
- HttpDxe

- HttpDxe

- EfiFs ext2/3/4 driver v1.9 (GRUB 2.

FvFile(E6727A5E-CBCD-44C8-B37F-78BCIANC

ConSplitterDxe
ConSplitterDxe
ConSplitterDxe
ConSplitterDxe
ConSplitterDxe
SnpDxe

MnpDxe
VlanConfigDxe
ArpDxe
DhopdDxe
IpdDxe
MiftpdDxe
UdpdDxe
I5csiDxe
I5caiDxe
UefiPxeBclxe
UsfiPxeBcDxe
DneDxe

DneDxe

HttpDxe
Httphxe

extl

- Intel (R) PRO/1000 Open Source 9.4.0 GigUndiDxe
- WangXun(R) 40/25/10GbE Open Source FvFile(2D239B6C-AR93-4BC4-8584-1B6ACIE01

SeRIBMCits A ASTEIFZ IR s MR 181@E I PCIIOWMY K IR R, #AYEEST,
TRK, ARSI _Lilf I £ I I 2 R A M SR P S T B 'E’ﬁ‘é#ﬁn,
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0ooo000A
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00000004
0000000A
gooono3aan
0aooao0a
00000004
0000000B
0ooo000A
oaooaoln
goooaolo
0000000A
0ooo000A
oaooaoln
goooaolo
00000030
oooono3ian
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00000004
0000000A
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00000004
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- WangXun(R)

40/25/10GbE Open Source

- mucse(R) Tsrnl0 Driver 0.1.16

Aspeed Gop Driver

- JMGPU Video Driver

PCI Bus Driver

- Platform Console Management Driver
- Platform Console Management Driver

Serial Terminal Driver

- 1s gop driver
- Graphics Console Driver
- Generic Disk I/0 Driver

el

Partition Driver (MBR/GPT/El Torito)

- Sata Controller Init Driver
- AtaAtapiPassThru Driver

ATA Bus Driver

- BC8I Bus Driver
- Scsl Disk Driver

- NVl
- Usgb
- Usb
- Usb
- Usb
- Usgb
- Usb
- Usb
- L8I
- FAT

Express Driver

Ohci Driver

Eheci Driver

¥hei Driver

Bus Driver

Keyboard Driver

Mouse Driver

Mass Storage Driver

Raid Controller Init Driver
File System Driver

- BfiFa 18509660 driver v1.9 (GRUB 2.0

2 Realtek UEFI UNDI Driver (Beta)

, A ejRE I TFANS

FvFile (2D239B6C-AAS3 -4BC4 -8584-1B6CIB01

FvFile (AAC9296D-388E-DAB3-F247-44B4BETD

ASpeedAst2x00GopDxe
JmGopDxe

PciBusDxe
ConPlatformDxe
ConPlatformbxe
TerminalDxe
LaGraphicsOutput
GraphicsConsoleDxe
DiskIoDxe
PartitionDxe
SataController
AtaAtapiPassThruDxe
AtaBusDxe

ScaiBus

SceiDisk
NvmExpressDxe
OhciDxe

EhciDxe

¥hoilxe

UzbBusDxe

UebKDDxe
UsbMouszeDxe
UsbMassStorageDxe
L5IRaidController
Fat

1509660

FvFile (12283619 -

BIOSRIi®AIGPU

ADAR-4F9B-83F9- CBECTEO6

OSTiZ%
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Loongiz1Tx64.EFIIXE K% B FE R

FSO:\> pci
Seg Bus Dev Func FSO0:\> load EmulatorDxe.efi

FSO0:\> X64LoadOpRom.efi 01 02 00 00
01 02 00 00 ==> Display Controller - VGA/8514 controller ROM 0x00016A00 bytes
Vendor 102B Device 2527 Prog Interface0 @ ——————=====———————--

FSO0:\> LoongArch64LoadOpRom.efi 01 02 00 00 bytes)

ROM 0x00016A00 bytes
+0x00000000: UNSUPPORTED BIOS image (0x9000 bytes)
+0x00009000: UNSUPPORTED 0x8664 UEFI image (OxDAOO

bytes)

(OXxDAOO bytes)
+0x00009000: Subsystem;
+0x00009000: Initializatj es)
+0x00009000: Efilma
+0x00009000: Com

FSO:\> X64LoadOpRom.efi Loading driver at 0
Image type X64 can't be loaded on LoongArch64 UEFI system. EntryPoint=0x000F88421A0

Recursive connegt...
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BE - UEFIR&E+HE

o FATIE—1NEERER LoongArch £8&EFAN—IF, <& PC/IRSZSFZ—HRET BS/a60;
. HALMNE PCleigs (ME+. SSD. NIC) BNEEIRBI/BTh, TTEEHIEE:
- MIx86/ARM—HEHHEANENHMRE, XESEERS;

e

BHEE (&)

E eI EIERIX86.EFI:

Application x64Shell.efi (EDK)
BMC.Driver.Gop AST2500/AST2600 (ASPEED)
RAID #=#l288.Driver MegaRAID 9361/9560 (LSI)

1ZfigixH]25.Driver SAS 3008 HBA (Broadcom)

82579/82599/X710 (Intel); 10G (Md); 25G

W& .Driver.NIC (Marvell)

GPU (AMD).GOP RX 9070/7900 XT/6900 XT/6750 XT (AMD)

GPU (NVIDIA).GOP RTX 4090/4060; GTX 730 K (NVIDIA)

W EESMZLRIE B R :

XA@X%KJ\@*XUIIJ
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MultiArchUefiPkg - EEEE

* Chao Li : https://github.com/kilaterlee
* Dongyan Qian : https://github.com/MarsDoge

SE TR

https://uefi.org/

https://tianocore.org/

https://github.com/ardbiesheuvel/X86EmulatorPkg

https://www.unicorn-engine.org/
https://github.com/intel/MultiArchUefiPkg/blob/main/Docs/RviSummitMarch2023/2023-06-08
https://github.com/intel/MultiArchUefiPkg/blob/main/Docs/RviSummitMarch2023/multi_isa_
https://github.com/intel/MultiArchUefiPkg/blob/main/Docs/RviSummitMarch2023/multi_isaffuefi_compat
https://github.com/intel/MultiArchUefiPkg/blob/main/Docs/Uefi2023/multi_isa_fw_compat.pdf
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