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Phoenix Standard Header Files

o \PSI\LIB\INCLUDE\peilib.h

e Standard header for PEIMS.
\PSI\LIB\INCLUDE\dxelib.h

« Standard header for DXE drivers
\PSI\LIB\INCLUDE\uefilib.h

« Standard header for UEFI drivers.
\PSI\LIB\INCLUDE\applib.h

o Standard header for UEFI applications.
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C Library Functions

assert.n — Debug assert functions

e conio.h — Intrinsics for port I/O and interrupt disable
e _inp, outp, disable, enable, etc.

o ctype.h/wctype.h — Character classification functions

e math.h — Floating point math functions

« stdarg.h — Functions for processing variable
argument

 string.h — String handling functions
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C Library Functions (contd.)

stdio.h — Standard file read/write functions
 printf, scanf, fopen, fread, etc.

stdlib.h — Miscellaneous functions.
time.h — Standard time handling functions
wchar.h — Wide-character versions of functions.

Easy to port over existing C code to UEFI.
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UEFI Support

—unctions

Device Paths

EfiAppendDevicePath(),
EfiAppendDevicePathinstance(),
EfiDevicePathTolnstance(),
EfiDevicePathToHandle(), EfiDuplicateDevicePath(),
EfiGetDevicePathSize(),
EfiGetNextDevicePathlnstance()

Linked Lists ListGetFirstNode(), ListGetNextNode(),
ListInitialize(), ListinsertHead(), ListinsertTail(),
ListiIsEmpty(), ListisNodeAtEnd(), ListisNodeNull(),
ListRemoveNode(), ListSwapNodes|()

Simple File FileSimpleClose(), FileSimpleOpen(),

System FileSimpleGetDeviceHandle(),

FileSimpleGetHandle(), FileSimpleOpenFromPath(),
FileSimpleRead(), FileDevicePath()
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UEFI Support Functions (contd.)

Memory PoolAllocBt(), PoolAllocBtZero(), PoolAllocRt(),
Management PoolDupBt(), PoolDupRt()

CPU CpuCpuid(), CpuDisableCache(),
CpuEnableCache(), CpuGetEflags(), CpuHalt(),
Cpulnvd(), CpuReadMsr(), CpuReadTsc(),
CpuWhbinvd(), CpuWriteMsr ()

Lock LockAcquire(), LockAcquireOrFail(), Locklnitialize(),
LockRelease()
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UEFI Support Functions (contd.)

|O/Mem/PCI loRead8, MemRead32, PciReads...
R/W
EFI Macros EFICopyMem, EFISetMem, ,EFIStrCpy,

EFILIbAllocatePool...

UEFI Global gST, gBS, gRT, gDS, Loadedlmage,
Variables GetPeiServices

(DDK/SDK will initialize them automatically)
Debug ASSERT, ASSERT_POINTER,

ASSERT NULL OR_POINTER
DEBUG_ONLY, TRACE, VERIFY,
UNUSED ALWAYS,

DbgPrintF, CHECKPOINT
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Compiler Support

o Support Of Visual Studio Debug Functions

kk Property Pages 2] 1|
Configuration: IActive{Debug) j Platform: IActive{‘uﬁdiHSE) - CORT QLI ST EnE0er
Smaller Type Check
- Common Properties (S Enable String Poaling Yes (fGF)
= Configuration Properties Enable Minimal Rebuild Mo
- aeneral Enahle C4++ Evrnpfinnc Lo —
- Debugging Smaller Type Chedk Yes (/RTCC
T Basic Runtime Checks Both {/RTC1, equiv. ton¢RTCsu)
- General mmw—vmmmA
- Optimization Strurt Member Alighment Default
er - Buffer Security Check 5 \
Iur ation Enable Function-Level Linking M
- Precompiled Head Enable Enhanced Instruction Set aming SIMD Extensions 2 (farch:
- OutpLt Flles Floating F'u:nin_t Mudgl | cize {ffp:precise)
- Browse Infor matic Enable Floating Point Exceptio
- Advanced
- Command Line ) Basic Runtime Checks
el Linker Buffer Security Check
- Manifest Tool
- xML Document Gener__|
- Browse Information
Fel-Build Events Enable String Pooling
el E.Iuild Stz _Iﬂ Enable read-only string pooling for generating smaller compiled code. {/GF)
4| | v

(04 Cancel Apply

© 2006 Phoenix Technologies Lid.



Compiler Support (contd.)

e Built-In Math Support
o Support For new/delete C++ Operators

o Support Of Visual Studio Performance Enhancement
 C Compiler Generates Inline Calls To memset.

Tightly integrated with Compiler.
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Pro p e rty Settin g Property Manager
=

SEEN

e VSPROPS

- Debug | Win32

DXE BS Debug X86-32 ‘

DXE BS Debug X86-64 ‘

DXE BS Release X86-32

L,ﬁ 3 DXE BS Debug X86-32

- Optimize for speed
L Core Windows Libraries
EI 1T Debug | =64

L——%I 2 DXE BS Debug X86-64

~E Optimize for speed
- L.HE Core Windows Libraries
t_“..-? Release | Win3z2

ﬁ ¢ DXE BS Release ¥86-32
- = Optimize for speed
- L.E Core Windows Libraries
EI t_‘..-? Release | x64

DXE BS Release X86-64

>EI = DHE BS Release xB6-64

- Optimize for speed
- Core Windows Libraries
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Property Setting (contd.)

DXS files Build Rules

 Dependency files

2

Ayailable Rule Files:

| E Mamme =+— Mew Rule File...
(oA Salution 'kk' {1 project) | ] . .
B &4 FH [ License Compiler —*licx C:\Program Files\Microsoft ... Moclfy Rule File..
= Bl Microsoft Macro As... *.asm  Cr\Program Filesiicrosoft .. = | Find Existing...
Refresh List

Rebuild Microsaft Macra As... *.x64 rogram FilesiMicrosoft ..,
E M oo e " ) ‘\ ot
----- Clear-l T TFEETTTIAEAIEETTITST AR T g B
- E Praject Only » Contained Custom Build Rules; \
Profile Gui imization hame | A Extensi.\. |
/G_udad_ﬂpnm\ Phaenix PEL/DXE Depe... *.dxs \

Iﬁf@@d Rules... |> X64 files Build Rules
ol Build Crder...

Add 4

ASM files Build Rules

Don’t need to specify compilers for them.
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Target Files

* Phoenix’s format drivers and UEFI standard format.
 Debug/Release mode support.

 Merge source into FF files for debug.

e QOutput PDB files for debug.

 Minimize size for Release files.

o 32-bit and 64-bit(no PEI drivers) support.
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Application and Driver Wizards Overview

Mew Project

Project bypes: Templates:

i

Cuskom

(]

|- COkher Languages
[+ Other Project Types
- Phoenix NBS project
- Phoenix Projecks

= =
-l
. A
[

ATL

ATL Project

plication /.

DsE Driver
oject wizar

i

LIEFI Driver
ject wizal

o=

MFZ
Application

¥isual Studio installed templates )
PEI Criver PEI Criver Pei \Wizard ;
Project by jeck Wizar
ImpreskipeInkel
Jinf File =
[N = =
Windows CLR Console  ‘Win32 Console
Forms A, .. Application Application
MakeFile A85SP.MET Web  ATL Server
Project Service Praoject W

& project for creating a cuskom application wizard

Marne: | <Enker_name x>
Location: | o W | [ Browse, .. ]
Solution: |Create new Solukion w | [ ]create directary For solution

Solution Mame: “Enker_name |

L O, ] [ Cancel
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DXE Wizard Demo

o Step #1: Start Up
Visual Studio 2005
SP1

o Step #2: Use

EiTi Edit  Wiew PCA  Project Alild Debug  Tools  wWindow  Communi
| bew Al eroect... Chrlshift+i |ig
Open 1 File... el e
Add 3 Project From Existing Code. .. s
Close | (Global Scape)
ﬁ Close Solution | w g
Bn ee
Project types: Templates: |; =
-

File|[New|Project ==
« Step #3: Select | =~

DXE Driver Proje| ==
Wizard

e Select Project
Name and

ct Types

LIEFI Driver
Project wizard  Forms A... Application

i

MFC
Application

e &

PEI Driver LIEFI

.. Project wizard Application ...

m o

windows CLR Console  Win32 Console  ATL Project

7 9

Application

Makefile ASPMET Web  ATL Server ATL Server

Project Service

Project Web Service

[

O Mew DEE

Location
e Press OK

Mame:

Location:

Driver Proj

[Pl

ID:'l,Libtest )

[ create directory For solution

j Browse, ., |

o]

Cancel |
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Driver Wizard Demo (contd.)

DXE Driver Project Wizard - DXEDriver1

Welcome to the DXE Driver Project Wizard

o Step #4: Change Project
Settings e

Please spedfy the driver setiingdg:

« Select DXE Driver _— N -
Settings __ D

(#Baot () Runtime

* Change Driver Name and
Copyright
* Press Finish

Add theze protocols:
Componentl\lame Protocol2 Diagnostics Protocol2
DriverBinding Protocol

Copyright:
|Phoenix Technologies Lid |

T |
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2 E

- Ptl.cpp f Diagnostics.cpp

m Solution ‘P (1 project)

=4 Pl

[ Header Files

|ﬂ Ft.h

[ Resource Files

|5 Source Files

l’-}:‘j Componenthlame. cpp
"-};‘j Diagnostics.cpp

f:-':j DriverBinging.cpp

5 o

o Step #5: Develop
Your Driver

e Design the Protocol 3=
e Create a GUID
* Finish Protocol’s
Services
* Finish all Driver
Binging Protocol’
Services i
o Set Driver B
Dependence
» Add the Instructio

Into readme.txt

I (@lobal Scope)
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20
21
2z
23
24
25

aat

408

Function:
Dxelain

llescription:
IME driwer’ s entry point.

Farameters In:
I EFT_HAWDLE ImageHandle,
IN EFI_SYSTEM_TAELE #SystemTsble

Return Value:
EFI_STATUS

EXTERN_C

EFI_STATUS

EFIAFI

DxeMain(
I¥ EFI_HAWDLE
IF EFI_SYSTEM_TABLE
1

ImageHandle,
#5ystemlable

EFI_STATUS Status = EFI_SIUCCESS;
#f instal rotocol

TiverBinding ImageHandl e
gFtllriverBinding. IriverBindingHan,

ageHandle;
= ImageHandle;

Statuz = ghS- InstallProtocollnterface
#ImageHandle,
B fillriverBindingFrotocoltuid,
EFI_WATIVE_THTERFACE,
#gFtllriverBinding

1
if (EFI_ERROR (Status)) {

giurn Status;

Inztall Component namel proto
Status = gB5->InstallProtocollnterface
dTmageHandle,
SzEfiComponentNamelProtocolGuid,
EFI_HATIVE INTERFACE,
#zFt1ComponentNane
1

I;I_ERRUR (Status)) {

install driver Diagnostics pro
Statuz = gB3-InstallProtecelInterface
#ImageHandle,

dgEfilriverDiagnosticsProtocolfuid,
EFI_HATIVE_IHWTERFACE,
#gPtl=lriverDiagnostics
1
FI_ERROR (Status)) {




Driver Wizard Demo (contd.)

o Step #6: Build The
Drlver USIng Show output from: [Buld BB | QB | ==

—————— Rebuild output from: pet: Ftl, Configuration: Debug Windze ———— &

- - DeleTing interme files for project 'Ftl', configuration * I
B u I I d B u I I d Compiling Dependency Expreszsion. ..
Compiling: Ftl. dxs

C:4"Program Files‘Phoenix Technologies Ltd\PSIVTOOLS‘\GenDepex —I Debugh®indi
GerDlepex, Dependency Expresszion Generation Utility. Version 1.2

° Step #7: CheCk Target EEEgii; .(.EJ 2006 Pheenix Technologies Ltd. 411 Rights Reserved
. epp
Files

DriverBinging. cpp
Diagnostics. cpp

eFi ComponentWame. cpp
Generating Code. ..
Linking. ..
I:Gl':'l:' Ferforming Fost-Euild Event. ..
o ra ] H FF - Create and manipulate flash file. Wersion 0.0.1.5 Mar 1 2007
clution ‘Pl I:l pt’l:]?ﬁ)\ Copyright (C) 2008 by Phoenix Technologies, Ltd. A1l Rights Keserwved
0 Errorf0 Warning.
Buwild FF - Create and manipulate flash file. Wersion 0.0.1.5 Mar 1 2007
Ui Copyright (C) 2008 by Phoenix Technologies, Ltd 411 Eights Reserved
0 Errorf0 Warning.
Febuild FF - Create and manipulate flash file. Version 0.0.1.5 Mar 1 2007
“4 Copyright (C] 2008 by Pheenix Technologies, Ltd A1l Rights Reserwved
= [ Clean 0 Error/0 Warning.
POEZFF - FF Module Seetion Creation Wtility, Yersion 0.0.0.4. Apr 13 2007
: Copyright (C] 2008 by Pheenix Technologies, Ltd A1l Rights Reserwved
Praject Only ¢ Frocessing d:\Libtest\Ft1\\ETH\F+1d £f. . ... ..
FF - Create and manipulate flash file. Wersion 0.0.1.5 Mar 1 2007
Profile Guided Optimization » Copyright (C) 2008 by Phoenix Technolozies, Ltd 411 Rights Reserved
0 Errorf0 Warning.
DEpll:l':." Build log was zaved at "file:/fd:'Libtest P+l Debuz\Win3P Euildlog him"”
..... Ftl - 0 error(=), 0 warning(s]
========== Rebuild #11: 1 =ucceeded, 0 failed, 0 =kipped ==========
----- Custaorn Build Rules. .,

Tool Build Crder... 2
4| | »

Add 2

R efaranras
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“Hello World” Application Demo

@0 Uefifppl - Microsoft Yisual Studio

e Step #1: Start Up Visual (el LESt yow PCA ot 8_ber—T— o Camunty

. | bew » 5T Proect.., Chrlshift+i |ig
Studio 2005 SP1 coen {178 . |
Add Praject From Existing Code. .. r

® Step #2. Use Close E cope)
File|New|Project . r—

. Step #3: Select UEF | zomus BE

= Wisual C++ ¥isual Studio installed templates

Application Wizard i
p p . General % % @ %
e Select Project Na| CEe e .

ﬁ Close Salution w g

- Other Languages

L O C ati O n [#- Other Project Types

- Phoenix MBS project

=| = =

er Windows CLR Console  Win32 Console

- Phoenix Projecks
[ ] P reSS O K ard  Forms 4., Application Application
ATL Project MFC Makefile AP MET web  ATL Server
Application Project Service Project w

TODD: Wizard Descripkion. |

Tame: |EfitppZ |

\
Location: | Chprojects / vl I_ Browse... ]
Solukion; ]ﬁmﬂmﬁnh ko ~ | [TJ¢reate directary For solution

Solukion Mame: | LEFi&pp2 |

L CK ] [ Cancel
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“Hello World” Application Demo (contd.)

UEFI Application Project Wizard - UEfispp2

o Step #4: Change Project | oo e v vson o v
Settings
* Select UEFI Application < o WEJ“ e
Settings P aT—
« Change Application
Name and Copyright

* Press Finish

Copyright:
|Phoenix Technologies Ltd

Enter the Copyright info.

< Previous Mext = [ Einish ] [ Cancel
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“Hello World” Application Demo (contd.

solution Explorer - Solution "UEfi... [X]

m Solution "UEFiAppz' (1 project)
= 24 UEfiApp2
[ Header Fil

o Step #5: Add Include Files
and printf in UefiApp.cpp -

5

R LEFitpp. cpp
G = \xgadme kxk

UEfiApp.cpp| Start Fage |

(Global Scope) b | |:
8/%
* UEfidpp - UEfikpp driwver file
* Copyright (C) 200&6-Z007 Phoenix Technologies Ltd. 411 Rights Reserw|
*
*
i REVISION HISTORTY
*
*

* Description:
E Main entry point for UEfiipp application
xxwxxwwxwwxxxwxwﬁwxxwwxwwxwxwxw:wxwwxxwwxwxwxxwwxwwxwxwxwwwxwwxxxwx;

L /4 Function

extern "C”

int

EFIAPI

mairn(

IN int argc,

IN char *ar

printf("Hellao, World!yn'):
return 0;

B class ... |F‘r|:u|:ue...
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“Hello World” Application Demo (contd.)

Step #6: Run It in EDK Simulator

Hl Graphics Output Window 2™

FA-0080CY3CE8681 . 01000000}
blkQ :BlockDevice - Alias (null)
UenHuw (58C51881-76F3-11D4-BCEA-0080CT3CE881) /VenHw (OC95A928-A006-11D4-BC
FA-0Q80CY3CE881 . 00000000}
blkl :BlockDevice - Alias (null)
UenHuw (58C518B1-76F3-11D4-BCEA-0080CT3CE881) AVenHw (OC95A9Z2F -A0DG-11D4-BC
FA-0080CY3C8881 . 01000000}

Shell> fsntd:

fantf:%> 1Is hwud.efi
fsntl:

fsntd:%> hud.efi
Hello., UWorld.

fsntd:\>
fsntd:v>
fsntd:\> _

phoen, X © 2006 Phoenix Technologies L1d.



Summary

« VS 2005 environment, it’s easy for engineers.
e Support standard C functions.

« Tightly integrated Compiler Support.

« Easy for debug.

* Driver wizards provide great starting point.

o Special library support for UEFI.

* Phoenix’s BIOS Developer Blog
 http://blogs.phoenix.com

phoenix ’)’ '


http://blogs.phoenix.com/




	Phoenix PSI SDK/DDK Overview
	Agenda
	Phoenix Standard Header Files
	C Library Functions
	C Library Functions (contd.)
	UEFI Support Functions
	UEFI Support Functions (contd.)
	UEFI Support Functions (contd.)
	Compiler Support
	Compiler Support (contd.)
	Property Setting
	Property Setting (contd.)
	Target Files
	Application and Driver Wizards Overview
	DXE Wizard Demo
	Driver Wizard Demo (contd.)
	Driver Wizard Demo (contd.)
	Driver Wizard Demo (contd.)
	“Hello World” Application Demo
	“Hello World” Application Demo (contd.)
	“Hello World” Application Demo (contd.)
	“Hello World” Application Demo (contd.)
	Summary

