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Lesson 1: UEFI Shell and EDK Il Build Lab

1.1 Preparing for the Labs

Step Action
1 Training material is all on the Workstations under C:\Fw
p \Presentations Training Presentations & Lab work book
\Edk2 Source code from TianoCore.org EDK Il Project
\DriverWizard Installer for UEFI DriverWizard (. MSI)
\LabSampleCode Solutions for EDK Il Labs
\Documentation Help Documents

Selecting the Compiler Environment on Windows 7
Action

Open Microsoft Visual Studio 2010

Open Visual Studio Tools

Note: The Visual Studio Command Prompt should be used instead of
the standard Windows command prompt. The Visual Studio
Command Prompt sets up the compiler environment for command
line build.

Pin to the Task bar

Preparing the EDKSETUP Command

Note: You’ll need to repeat this step each time you exit the Visual Studio Command
Prompt. It is recommended that you keep your command prompt open during the
training.

Step Action
yA Open Visual Studio Command Prompt (2010 is used in this training
guide)

UEFI and EDK Il Base Training Lab and Reference Guide



Lesson 1: UEFI Shell and EDK Il Build Lab

Action
B Type CD c:\fw\edk2

EX Visual Studio Command Prompt (2010

ISetting environment for using Microsoft Uisuwal Studio 2818 x86 tools.

IC:“Program Files (xB6>“Microsoft Uisuwal Studio 18.8°UCHcd c:sFfusedk2

9 Press “Enter”
(B Type edksetup

'ﬁgﬁlﬁnﬁoComnmndPmmmﬂﬂﬂﬁﬂllllllllllllll

Setting environment for using Microsoft Uisua

IC:“Program Files (x86)>“Microsoft Uisual Studio

c :nFusedk2 redksetup
fﬁTH = q'\fw\edk2\BaseTunls\Bi

11 Press “Enter”

EX Visual Studio Command Prompt (2010
ISetting environment for using Microsoft Uisual Studio 2618 x86 tools.
IC:~Program Files (xB6>“Microsoft Uisual Studio 18.8NUC>cd c:nFfuredk2

c =~ funedk2 >edksetup
PATH = c:nfusedk2sBaseToolssBinsc:~fwsedk2~BaseTools“Bin“Win32;C:
“Program Files (x86>\Microsoft Fiw4.@%;C:\Program Files (x86>\Microsoft Uisual
Studio 18.8~USTSDB~Deploy;C:~Program Files (xB6>-Microsoft Uiswal Studio 18.8~Co
mmon?5~\IDE~;C:“\Program Files (x86>“\Microsoft Uisuwal Studio 18.8~UC\BIN;C:“Program
Files (xB6>~Microsoft Visual Studio 18.8Common?~Tools;C: Windows~Microsoft . NET
“Framework v4.@8.3831%;C:xUindows“Microsoft .NET“Framework w3 .5;C:“Program Files (
86 >~Microsoft Uiswal Studio 18.85UCNUCPackages;C:sProgram Files (x862>“HTML Help
Workshop;C:5\Program Files <(xB6)~Microsoft Uisual Studio 18.8~Team Tools“Perforn
ance Tools Program Files (xB6>“Microsoft SDKz\Windows“w?.8Abin“NETFZ 4.8 Too
1z ;C:“Program Files (x86>“Microsoft SDHEs“Windows>w?.8A%hin;:;C:“Perledssiteshin;C:
“Perlod-hin;C:s\Windowsssysten32;C: \Windows ;C: \Windows Systen3d2\Wbem;C:xMindows 8
ystem32-WindowsPowerShellswl B~ ;C:\Program Files\ThinkPad~Bluetooth Softwarex;C:
rogram Files\ThinkPad“~Bluetooth Software“syswowb4;C:“\Program Files\Intel“WiFi\|
hins\;C:s\Program Files“Common Files:Intel-WirelessCommon“;i;c:“\Program Files (xB6>\|
Microsoft SQL Server\B8:5Tools“binn:;C:“Program Files“TortoiseSUN“hin;C:“Program
Files <x86><Common Files“Roxio Shared-~DLLShared>;C:“Program Files <{(xB6>-Common F
iless~Roxio Shared:\DLLShared~;C:\Program Files (x86>“Common Filesz“Roxio Shared-~13
.B~DLLShared~;C:~Program Files {x86><Hgemu;D:“run—gemu;C:~\Program Files <{xB6>\Wi|
ndows Kits“B.B\Windows Performance Toolkit™

WORKSPACE
EDKE_TOOLS_PATH

= c:nfunedk2

= cinfusedk2nBaseTools

copying ... target.template to c:“\fuwsedk2\Conf>target.txt

copying tools_def .template to c:sFusedk2M\Confstools_def .txt
copying ... build_rule.template to c::\fwsedk2\Conf build_rule.txt

Note: If yousee “111 WARNING Il ___”  don’t be alarmed.
That can be ignored at this time.

Configuring Build Tools

Note: You only need to edit Target.txt once. .

Step Action
iP2 Open Notepad or other text editor that supports UNICODE

sEB Open C:/fw/edk2/Conf/Target.txt

UEFI and EDK Il Base Training Lab and Reference Guide "'ltel



Lesson 1: UEFI Shell and EDK Il Build Lab 4

Step Action
14 Use the Microsoft Windows and Visual Studio Matrix

to modify TOOL_CHAIN_TAG to match your system

ﬁ target.ixt - Notepad

File Edit Format Wiew Help

# Command-line: -
# target.txt: TAR
$ DSC file: [Defi
¥ If not specified,
# in the platform £
$ built.

TRARGET ARCH = In32

# TCCL DEFINITICN FILE Filename OCptional Specify the name of

# the tools to use fo
# WORKSPACE/Conf/tool
TOOL_CHAIN CONF = Conf/tools_def.txt

$# TAGNRME List Cptional Specify the name (s)
# If not specified, a

v 4

P uged for the build.
COL_CHAIN_ TAG = V52010=x8&

S MY CONCURRENT THREAD NUMBER NUMBER Optional The number of c
# value to one mo
# cores or CEUs.
MAX CCHMCURRENT THREAD NUMBER = 1

Example:

for Windows 7 64 bit OS and Visual Studio 2010 modify the following in Target.txt
From:

TOOL_CHAIN_TAG = MYTOOLS
to:

TOOL_CHAIN_TAG = VS2010x86

L3 Update the MAX_CONCURENT_THREAD_NUMBER
By the number of processors on your laptop + 1. Example: most have Intel® Dual
Core with Hyper threading which means 2 procs + 2 HT + 1 = 5.

TOOL_CHAIN_TAG = V52010x86

# MAX_CONCURRENT_THREAD_NUMEER NUMBER o©Optional The number of concurrent threads. Recomme
# value to one more than the number of wyour

S cores or CPUs. Less than 2 means disable
MAX_CONCURRENT_THREAD_NUMEBER =§

—

16 Save and close the text file

WA Update C:/fw/edk2/Conf/Tools_def.txt

18
DEFINE WINSDK_VERSION = v7._.0A

DEFINE WINSDK_BIN = C:\Program Files (x86)\Microsoft
SDKs\Windows\DEF(WINSDK_VERSION)\bin

DEFINE WINSDK_VERSION =v7.0A
DEFINE WINSDK_BIN = ¢:\Program Files (x86)\Microsoft SDKs\Windows\DEF(WINSDK_VERSION)\bin

UEFI and EDK Il Base Training Lab and Reference Guide (intel



Lesson 1: UEFI Shell and EDK Il Build Lab

1.2 Building NT32

In this lab, you’ll learn how to build the NT32 emulation.

Building NT32 (for the first time)

Action

If you haven’t performed the EDK Il setup (see page 2), or
downloaded and edited Target.txt (see page 23), do so first

In the Visual Studio Command Prompt, type

>pbuild -D BUILD NEW_SHELL for the result below:

iGenerate Region at Offset Bx2B8EQRA
Region Size = Bx20808
Region Name = DATA

lGenerate Region at Offset Bx270008
i 10808

egion Size = Bx
Region Name = None

iGenerate Region at Offset Bx@
Region Size = Bx288008
Region Name = FU

iGenerate Region at Offset Dx280008
i CARA

egion Size = Bx
Region Name = DATA

iGenerate Region at Offset Bx28CORAA
Region Size = Bx28680
Region Name = None

egion Size = B
Region Name = DATA

iGenerate Region at Offset Ox2BE0BO
2080

iGenerate Region at Offset Bx270008
Region Size = Bx18808
Region Name = None

IGUID cross reference file can bhe found at c:\fu\edk2\Build“NI32\DEBUG _USZB08xB86"|

[FUNGuid.xref

e Informa

[FU Spac mation
[FURECOUERY [68xFulll 2621448 total, 1594768 used. 1826688 free

- Done —
Build end time: 21:54:17,. Dec.B86 2811
Build total time: B0:80:45

e = \PYNEdk2 >

Note: This can take upwards of five minutes

Viewing the NT32 Emulation Using the Build Run Command

Step Action
B |n the Visual Studio Command Prompt, type >build run

Note: Notice the debug messages during startup

EM Visual Studio 2008 Ce

- . Rem.
Rem.
Rem

. -Rem.

arenanRA4d  ARERAAE2
anenaR4n  AEEEEA31
AAAAAA4A PERBAAZD
arenA3InAe  PERERZAF
GAAA1A4B BEEEADAYT

aining 4

aining 3 secon
aining 2 second?
aining 1 second!?

anaaaa4a
HaRaan4R
aaaeainae
B86a1 848

: 5B1B31A1-9562-11D2-8E3F-ABAAC?69723B

LoadLibraryEx (c:nfusedk2y\Build“\NTI32~DEBUG_US28A88x86~I1A32 5he 11Pkg \Application~5

hell\Shell\DEBUﬁ\Shell.DLL

=

ULL. DONT_RESOLUE_DLL_REFERENCES >

Loading driver at @xBBBA4A6BAAB EntryPoint=0xB0ABCY731008 Shell.

InstallProtocollnterface:
PROGRESS CODE: U3B58881 1@
InstallProtocollnterface:
InstallProtocollnterface:
InstallProtocollnterface:
InstallProtocollnterface:

BCe2157VE-3E33-4FEC-9920-2D3E36D758DF

4C8A2451-C2A7-4A5B-9694-99EA13251341
387477C2-62C7-11D2-8E39-ABAACI62723B
752F3136—4E16-4FDC-A22A-ES5F46812F4CA
6302DAB8—?F?B-4F30-87AC-6ACIFEFSDA4E

4EAB7AS

efi

4ECB4?8

G7?DFBDA
4FA5F14
4E7FD?8
C?DFCAR

UEFI and EDK Il Base Training Lab an

d Reference Guide



Lesson 1: UEFI Shell and EDK Il Build Lab 6

Step Action
L8 A splash screen displays during the boot. Functions in Microsoft
Windows handle output to the screen (console and GOP), input
from the keyboard and storage on the file system.

Note: NT32 opens two output windows (‘UGA Window 1’ and ‘UGA
Window 2’). This behavior is defined by a Platform Configuration
Database (PCD) token in the project. (You’ll learn more about PCDs
in Lessons 6 and 7)

S NT32 loads the UEFI Shell under a 32-bit Microsoft Windows
emulation environment. This example shows file systems s0:
and Fs1:, which are mapped to a system directory by PCDs
defined in the NT32 project.

B UGA Window 1

1.3 UEFI Shell Command Line Tools

In this lab, you’ll learn how to use various UEFI shell command line tools, including the help and
memory commands.

Memory Modify (MM) Command

Displays or modifies memory, memory map 1/0, 1/0, and PCl address spaces.

Action
B8 If you haven’t performed the EDK Il setup (see page 2), or
downloaded and edited Target.txt (see page 23), do so first

Type build run
Press “Enter”
Type TsO:

Press “Enter”

u A WN
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Lesson 1: UEFI Shell and EDK Il Build Lab

Fromthe 2.0 Shell>Prompt:

If you have Windows 7, type > MM OOO5FA4000
Press “Enter”

MEM type is the default
Shell> fs0:

FSO:\> nn 05fa4000

HEM ]0x0000000005FA4000 : OxAF >

MEM |0x0000000005FA4001 : OxAF >

MEM |0x0000000005FA4002 : 0xAF >
MEM |0x0000000005FA4003 : OxAF > g

FS0:\> _

Note: By default, MM displays the contents of the memory address specified by
the user. The command displays contents of the memory address entered on the
command line. Having hit “enter”, you proceeded to the next memory address.
Entering a new value will change the contents of memory and ‘q’ will exit the
program.

Help Command

Displays helps for the Memory Modify Command.
Action
Typemm -7
Press “Enter”

Here is the result of the Help Command

Displays or modifies MEM/HMIO/I0/PCI/PCIE address space-
MM Address Valuel [-w 11214181 [-MEM | -MMID | -IO | -PCI | -PCIEI [-n]

Address - Starting address
Value - The value to urite
-MEH - Memory Address type
-MMIO - Memory Mapped 10 Address type
-I0 - 10 Address type
-PCI - PCI Configuration Space Address type:
Address format: 0x000000ssbbddffrr
- Segment
- Bus
- Device
- Function
- Register
-PCIE - PCIE Configuration Space Address tupe:
Address format: 0x00000ssbbddffrrr
- Segment
- Bus
- Device
- Function
r - Register
-u - Unit size accessed in bytes:
Press ENTER to continue, ‘g to exit:_

Mem Command
— Displays the contents of the system or device memory.

When run without arguments, this command displays a summary of the system memory
configuration.

Step Action

Type > mem

UEFI and EDK Il Base Training Lab and Reference Guide intel'



Lesson 1: UEFI Shell and EDK Il Build Lab 8

Step Action
Press “Enter”

Here is an example result of the mem command:
061EC170: AF AF AF AF AF AF AF AF-AF AF AF AF AF AF AF AF
061EC180: AF AF AF AF AF AF AF AF-AF AF AF AF AF AF AF AF

Valid EFI Header at Address 00080000061EBFI0

System: Table Structure size 00000048 revision 0002001F

ConIn (000000000A3271F4) ConOut (0000000005373114) StdErr (000000000A3273A4)
Runtime Services 00000000061EBF10

Boot Services 0000000000415C40

SAL System Table 00000O0D0OOO000O

ACPI Table 0000000000000000

ACPI 2.0 Table 000000000000000Q

MPS Table 0000000000000000

SHBIOS Table 000000000622F000

Shell> _

MemMap Command
Displays the memory map maintained by the UEFI environment.
Step Action

Type > memmap

Press “Enter”

Here is an example result of the MemMap command:
fvailable 00OOOOOOO61CO000-000000000A1BFFFF 0000000000004000 000000000000000F
HHIO 0000DODD0Z1A0000-00000000021ABFFF 000000000000000C 8000000000000
Reserved : 4 Pages (16.384)
LoaderCode: 358 Pages (1,466.368)
LoaderData: 23 Pages (94,208)
BS_Code : 550 Pages (2,252,800)
BS_Data : 3.895 Pages (15.953.920)
RT_Code : 64 Pages (262,144)
RT_Data : 64 Pages (262,144)
ACPI Recl : 0 Pages (0)
ACPT NUS 0 Pages (0)
HHIO : 12 Pages (49.152)
fvailable : 27,810 Pages (113,909,760)
Total Memory: 128 MB (134,266,880 Bytes)
Shell> _

Drivers Command
Displays a list of currently loaded UEFI drivers.
Step Action

Type >drivers
Press “Enter”

UEFI and EDK Il Base Training Lab and Reference Guide
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Lesson 1: UEFI Shell and EDK Il Build Lab 9

Step Action
Here is an example result of the drivers command:

5F 0000000A * NN O O Tcp Metwork Service Driver Fu(6D99EBOG-3D38-42
C2-n095-5F4300BFD7DC) /FuF i le {(6D6I63AB-906D-4A65-ATCA-BD40ESDGAFAD)

60 0000000A THNO O UDP Metwork Service Driver Fu(bDI3ES06-3D35-42
C2-A095-5F4300BFD7DC) /FuF i 1e (6D6I63AB-I06D-4A65-ATCA-BD40ESD6AF2B)

61 000000OA TN N O O UEFI PHE Base Code Driver Fuv(6D99EBO6-3D38-42
C2-AB95-5F4300BFD7DC) /FuFile (3B1DEABS-CY5D-442E-9238-8E2FFB62BOBE)

b2 0000000 7 M NO O iSCSI Driver Fu{bDI9EBOGL-3D3I0-42
C2-A095-5F4300BFDTDC) /FuF i le (4579872D-7EC4-4DD4 -8486-083CB6B182A7)

b4 0000000 TN NO O FAT File System Driver Fu(bD99EB0L-3D38-42
C2-A095-5F4300BFDTDC) /FuFile (961578FE-B6BT-44C3-AF35-6BCTOSCD2B1F)

Shell>

Devices Command
Displays a list of devices that UEFI drivers manage.
Step Action

Type > devices

Press “Enter”

Here is an example result of the devices command:

11 UenHu (58C518B1-76F3-11D4-BCEA-0080C73C8881)
0 Primary Console Input Device

0 Primary Console Output Device

2 UGA Window 1

2 UGA Window 2

0 COM1

0 CoM2

0 Bus Driver Console Window

A AG AL AEdKShel 1BinPkgsBinkIa32\Apps
Diskfiled

a:RU:2880:512

d:R0:307200:2048

j:RU:262144:512

75D
%D
Shell> _

0
2
P
1
1
1
1
1
1
1
1
1
1
1

SO MNERER Do OSSO

]
]
]
0
]
]

Devitree Command
Displays s tree of devices currently managed by UEFI drivers.
Step Action

Type > devtree
Press “Enter”

UEFI and EDK Il Base Training Lab and Reference Guide (intel



Lesson 1: UEFI Shell and EDK Il Build Lab

Step Action

Here is an example result of the devtree command:

Ctr1[3B] UenHw{B614567D-35BE-4415-8D88-BDTDOCICTOCH)
Ctr1[63] UenHw{b456ED61-35719-41C9-8A26-0A0BDE2BTEFC)
Ctrl1l66] UenHw(AB4AZTF4-DFOO-4D42-B552-39511302113D)
Ctrl1[67] UenHw{B3F56470-6141-4621-8F19-104E577AAIES)
Ctr1[68] UenHw(3EBFABE6-511D-4B5B-A95F-FB3B260F1C27)
Ctr1[69] UenHw (F76EOATO-BSED-4C38-ACIA-ESFS4BF16E34)
Ctrl1[6A] UenHw{B47BCIFE-BI14-446D-9449-5AD5412E993H)
Ctrl1[6B] UenHw (SEOC3OBC-3F06-4BA6-8288-09179B855DBE)
Shell>

Ctr1[6E]1 COM1

Ctr1[6F1 COMZ2

Ctrl1[?0]1 Bus Driver Console Window

Ctrl[?11 .

Cirl[?21 ..M. A AEdkShel 1BinPkgisBin\Ia32vApps
Ctr1[731 Diskfiled

Ctr1[?4] a:RY:2880:512

Ctrl1[?5] d:R0:307200:2048

Ctr1[?6] j:RU:262144:512

Driver Handle Database (DH) Command
Displays the device handles associated with UEFI drivers.
Step Action

Type > dh

Press “Enter”

Here is an example result of the dh command:

T0:

T:

T2:

3:

4:

h:

Th:

T

e

WinNTDriverID DevicePath (D4-BD00-0080CT3ICE661 ., 00000000) )

JimpleFileSystem WinNIDriverIO DevicePath (D4-BCFA-D0B0CY3C8861,00000000) )
JimpleFileSystem WinNIDriverIO DevicePath (D4-BCFA-D0B0CY3C88681,01000000) )
DiskI0 BlockID WinNTDriverIO DevicePath(D4-BCFA-0080CT3CE8881,00000000))
WinNTDriverID DevicePath (D4-BCFA-0080CT3C8881, 00000000) )

WinNTDriverID DevicePath (D4-BCFA-0080CT3C8881,01000000) )

WinNTDriverID DevicePath (4-BCFA-0080CT3CE661.02000000) )

Shell ShellParameters SimpleTextOut UnknownDevice ImageDevicePath LoadedImag

Shell> _

load Command

Loads a UEFI driver into memory.

Step Action

sV Type > load -?

UEFI and EDK Il Base Training Lab and Reference Guide
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Action
Press “Enter”

Here is an example result of the load with loading a UEFI Driver
command:

Shell> fs0:

F30:%> load DebugPortDxe.efi

Inage 'FSO:\DebugPortDxe.efi’ loaded at 6O6FO00 - Success
FS0:%>

Stall Command
Stalls the operation for a specified number of microseconds.
Action

Type >stall 10000000
Press “Enter”

Here is the result of the stal | command:
FS0:\> stall 10000000

FS0:\> _

Note: Keep your shell window open for the next lab, 1.4

1.4 wiriting UEFI Shell Scripts with EDK II

In this lab, you’ll learn how to write a UEFI shell script with EDK II.

“Hello World” UEFI Shell Script

In this lab, you'll use the UEFI shell command ed it to write a script.

Step Action
B8 If you haven’t performed the EDK Il setup (see page 2), or
downloaded and edited Target.txt (see page 23), do so first

Type build run
Press “Enter”
Type TsO:

Press “Enter”

O nnpbwWN

Using the shell window from Lab 1.3, type
edit HelloScript.nsh

Shell> fs0:
F30:\>&dit HelloScript.nsh_

UEFI and EDK Il Base Training Lab and Reference Guide (i@



Lesson 1: UEFI Shell and EDK Il Build Lab

Step Action
If you haven’t performed the EDK Il setup (see page 2), or
downloaded and edited Target.txt (see page 23), do so first
Type build run

Press “Enter”

Type TsO:

Press “Enter”

Press “Enter”

Type echo “Hello World*

] ED 5 ipt.nsh Hodified

gcho "Hello Uorld”

Press “F2” to save
Press “Enter”
Press “F3” to exit the editor

In the shell, type Hel loScript for the following result:

F30:%> HelloScript.nsh
F30:%> echo "Hello World"
Hello World

F30:\> _

Keep the NT32 Emulation Open for the next Lab section

Running the Date and Time Shell Scripts

s/88 Locate Scriptl.nsh and Script2.nsh in:
C:\FW\LabSampleCode\ShellScripts

{8 Copy the files Scriptl.nsh and Script2.nsh to:
c:\Fw\edk2\Build\NT32\DEBUG_VS20XXx86\IA32

Note: The two colored XXs represent your version of Visual Studio
{38 From the FSO: Shell Prompt

VAN Type scriptl

UEFI and EDK Il Base Training Lab and Reference Guide
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Step Action

run the shell script successfully:

FS0:\> scriptl

FS0:\> script2.nsh

FS0:\> time > Mytime.log

F30:3> for Za run (3 1 -1)
FS0:%\> echo #a counting doun
3 counting down

F30:\> endfor

FS0:%> for a run 3 1 -1
F30:\> echo Za counting down
2 counting down

FS0:\> endfor

FS0:3> for Za run (3 1 -1
FS0:3> echo #a counting doun
1 counting doun

FS0:\> endfor

F30:\> for Za run (31 -1)
FS0:7\> if exist ZcwdZMytime.log then
FS0:\> type Mutime.log
12:40:37 (UTC-08:00)

F30:%> endif

F30:%\> echo "Thank you.
Thank you.

F30:%> _

Press “Enter”. Keep the prompt open. This is the results when you

Editing the Date and Time Shell Scripts

At the shell prompt (Shell FSO:\>), type edit
Scriptl.nsh

Delete the # before the echo -off command

Press “F2” to save

Press “Enter”

Press “F3” to exit Scriptl.nsh

Type scriptl

Press “Enter” for the following result

F50:\> scriptl
F30:\> echo -off
3 counting down
2 counting down

1 counting down
12:41:36 (UTC-08:00)

Thank you.
FS0:\> _

Type Reset to exit the NT32 Emulation.

UEFI and EDK Il Base Training Lab and Reference Guide
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LESSON 6

EDK Il PLATFORM CONFIGURATION
DATABASE (PCD)
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6.1 changing a PCD Value

In this lab, you’ll learn how to change a Platform Configuration Database (PCD) value. In Figure
1, notice that the names of the two windows are different. The names were modified by
changing the PCD value.

EFI Shell version 2.30
Current rumning mode 1

. 2 oo 2 L =
Figure 1 Changing the PCD value modifies the window names

Step Action
8 |f you haven’t performed the EDK Il setup (see page 2), or
downloaded and edited Target.txt (see page 23), do so first

yA Open C:\Fw\edk2\Nt32Pkg\Nt32Pkg.dsc

B Locate [ PcdsDynamicDefault.common.DEFAULT ]in the
dynamic PCD section

19f $(BUILD_NEW_SHELL) —— TRUE
ggf;lnte1FrameworkModu1ePkgTokenSpaceGuid.Pcdshe11p11e
tendi

Ed
# pcd Dynamic section - 1ist of all EDK II PCD Entries d
#

[PcdsDynamicpefault. common. DEFAULT]

110y
geEfiNt32PkgTokenspacecuid. Pch1nNtF11eSystem|L [
gefint32PkgTokenspaceGuid. PcdwinNtGop L UGA window 1'U)
gefint32rkgTokenspacecuid. PcdwinntConsole|L"Bus Driver
gefiNt32pkgTokenspacesuid. PcdwinNtvirtualDisk|L"FwW; 409

3 Change the PCD in the image below to the following string:

gETiINt32PkgTokenSpaceGuid.PcdWinNtGop|L""My EDK
I1 1'My EDK Il 2"|VOID*|52

F
# Pcd Dynamic Section - 1ist of all EDK II PCD Entries defined by this platform
#

[PcdsDynamicpefault. common. DEFAULT]
gefint32rkgTokenspacecuid. PcdwinNtserialprort|L” coml'comz IvoID* |20
gEf1NtBZPkgTokenSpaceGu1d PcdWinNtFileSystem|L". !. .5, . . . \. . \EdkShel1BinPkg"\Bin

E e LY

.Ef1NtBEPkoTokenSoaceGu1d Pch1nNtGoo L"M ! EDKII 2" VOID* 52

a] ‘o] v
qu1Nt32quT0kenSpaceGu1d Pch1nNtV1rtua1D1sk|L Fw 40960 512 IVOID*Izﬁ

Save and close the Nt32Pkg.dsc file

In the Visual Studio Command Prompt, type CD C:\FW\edk2
Press “Enter”

Type edksetup

Press “Enter”

(VBN Type Build -D BUILD NEW_SHELL

O 00 N OO U»n
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Action
Press “Enter”

Type Bui ld Run

Press “Enter”
The new NT32 window names take effect when NT32 starts.

| My EDKII 2

EFT Shell version 2.30
Current ruming node 1

UEFI and EDK Il Base Training Lab and Reference Guide
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LESSON /

UEFI Application Writers Lab
(for UEF] Shell 2.0)
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7.1 Writing UEFI Applications with PCDs

In this lab, you’ll learn how to write UEFI applications with PCDs.
Step Action

If you haven’t downloaded the UEFI training materials , run edksetup
or edited Target.txt (see page 23), do so first

In the Visual Studio Command Prompt, type cd c:\fw\edk?2
Press “Enter”

Type build run

Press “Enter” to start the NT32 emulation.

Once NT32 loads the UEFI Shell, type hel lowor 1d

Press “Enter”. Observe the output of the Hel loWor 1d program.

Shell> helloworld
UEFI Hello World?
Shell> _

Type Reset
Press “Enter”

Modifyving HelloWorld Behavior
In this part of the lab, you’ll learn how to modify HelloWorld behavior. You’re given
HelloWorld running as-is (Figure 2) and are responsible for changing it. Using PCD
values, you can change elements of this program instead of changing source code in the
C file allowing for changes using the DSC file.

UEFI Interactive Shell v2.0. UEFI v2.31 (EDK II. 0x00010000) . Revision 1.02
Happing table
FS0: Alias(s) :FB:
UenHu (58C518B1-16F3-11D4-BCEA-0080C73CBB81) /UenHu (0CI5AII5-A006-11D4-B
CFA-0080CT3CH601.,00000000)
F51: Alias(s) :F9:
UenHw (58C518B1-16F3-11D4-BCEA-0080C73CB881) /UenHw (0CI5AII5-A006-11D4-B
CFA-p0BOC?3C8881.,01000000)
BLKO: Alias(s):
UenHw (58C518B1-76F3-11D4-BCEA-0000CT3CB061) /UenHw (0CI5AI28-A0B6-11D4-B
CF-B080C73C8881. 00000000)
Press ESC in 4 seconds to skip startup.nsh or any other key to continue.
Shell> helloworld
UEFT Hello Worldt
Shell> _

Figure 2 HelloWorld running as-is

Step Action |

UEFI and EDK Il Base Training Lab and Reference Guide intel'
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Locate and open
C:\FW\edk2\MdeModulePkg\Application\HelloWorld\HelloWorld.c

— I
@C;-  MdeModulebieg » Apphicatan » HelloWodd v | bg [ Secrch Hetowedd
File Edit View Teok Help
Orgenize = Inglutbe m library = Shase with = HNew fulder

Date modified Type

Notice the PCD values referenced in the source code.
PcdHel loWorldPrintEnable
PcdHelloWorIdPrintTimes
PcdHelloWorldPrintString
Note: In the next few steps, you’ll change a PCD value which prints the
string “UEFI HelloWorld!!” three times without changing any C
Code.
Helloworld.c

EFI_STATUS
EFIAPI
UefiMain |
IN EFI_HANDLE ImageHandle,
IN EFI_SYSTEM TABLE *SystemTable
)
{
UINT32 Index;
Index = 0;
// Three PCD type (FeatureFlag, UINT32
e e e i D

if (FeaturePcdGet (PcdHelloWorldPrintEnable)) {

for (Index = 0; Index < PcdGet32 (PcdHelloWorldPrintTimes) ;
Index ++) {

// Use UefilLib Print API to print
L " . 2

Print ((CHAR16%*)PcdGetPtr (PcdHelloWorldPrintString)):

¥
}
return EFI_SUCCESS;
}

Open C:\Fw\edk2\Nt32Pkg\Nt32Pkg.dsc
Find [PcdsFixedAtBui ld]

After [PcdsFixedAtBui ld], add the following line:

gEfiMdeModulePkgTokenSpaceGuid.PcdHel loWorIdPri
ntTimes|3

[P TACUACOW T T T ]

gefiMdeModulerPkgTokenspaceGuid. PcdHellowor TdPrintTimes |3

gefiMdeModul ePkgTokenspacecui d. Pcdmaxsi zePopulateCapsule|0x0

Save the Nt32Pkg . dsc file and exit the text editor

To rebuild in the Visual Studio Command Prompt, type
build -D BUILD _NEW_SHELL (Remember “_” in the switch)
Press “Enter”

UEFI and EDK Il Base Training Lab and Reference Guide (intel
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20

B3 To lauch NT32, type build run

19 Press “Enter”

»JIB8 Type Helloworld to run the modified hel lowor Id program
which now prints the UEFI Hello World! string three times:

Press ESC in 4 seconds to skip sta
shell> helloworld
UEFI Hello World?

UEFI Hello World!
UEFI Hello World!
Shell> _

Note: Ask yourself: “How would you change the string
‘UEFI Hello World’ using the PCDs?”

’

At the Shell 2.0 prompt, type reset

Press “Enter” to close the NT32 Emulation.
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7 .2 Writing Simple UEFI Applications

In this lab, you’ll learn how to write simple UEFI applications.

Action
Create a folder called SampleApp in the C:\fw\edk2 workspace
pleApp In the p
[ Ywrw
@@,\ |, » Computer » OSDisk(C:) b Fw b =dk2 »
L O -
Organize v Include in library = Share with v New folder
X Favorites Name '7 Date modified
. 4 Desktop | EdkShellBinPkg 10/14/2012 3:56 PM
@ Documents | EdkShellPkg 10/14/2012 3:56 PM
& Downloads |, EmbeddedPkg 10/14/2012 3:56 PM
_:“ Recent Places | EmulatorPkg 10/14/2012 3:57 PM
E Videos | FatBinPkg 10/14/2012 3:57 PM
| IntelFrameworkModulePkg 10/14/2012 3:57 PM
4 Libraries . IntelFramewerkPkg 10/14/2012 3:57 PM
II @ Documents . MdeModulePkg 10/14/2012 3:57 PM
J’ Music . MdePkg 10/14/2012 3:57 PM
B Pictures I NetworkPkg 10/14/2012 3:57 PM
E Videos 1. Nt32Pkg 10/14/2012 3:57 PM
| Omap35ePkg 10/14/2012 3:57 PM
/% Computer || OptionRomPkg 10/14/2012 3:57 PM
& 0SDisk (C:) | OvmiPkg 10/14/2012 3:57 PM
e Removable Disk (D;)  } PcAtChipsetPkg 10/14/2012 3:57 PM
. PerformancePkg 10/14/2012 3:57 PM
€ Network || SampleApp 10/15/2012 2:10 PM

Now, locate and open: C:\FW\LabSampleCode\SampleApp

Copy the following files:
1. SampleApp.c
2. SampleApp.inf

Paste them into into the SampleApp folder you created in the C:\Fw\edk2
workspace

iter » OSDsk (C:) » FW » edk? » Samplefpp

i Help

in library - Share with - Mew folder

-
Mame

<] sa mplefpp.c
i | Samplefpp.inf

Open SampleApp.inf

Replace the XXXXXXXXs with the following with text in red:
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Action
[Defines]
INF_VERSION = 0x00010005
BASE_NAME = SampleApp
FILE _GUID = (retrieve GUID from GuidGen.com)
MODULE_TYPE = UEFI_APPLICATION
VERSION_STRING =1.0
ENTRY_POINT = UefiMain
[Sources]

SampleApp-c

[Packages]
MdePkg/MdePkg.dec

[LibraryClasses]
UefiApplicationEntryPoint

Save the file and leave it open.

Open C:\Fw\edk2\Nt32Pkg\Nt32Pkg.dsc

Add the followig above the [Bui IdOptions] section of Nt32Pkg.dsc:
SampleApp/SampleApp.inf
| Nt32Pkg.dsc - Notepad :-

File Edit Format WYiew Help

shel1CEntryLib|shellprkg/Library/uUefish
pathLib|shellrPkg/Library/BaserathLib/B

'ifndef $(NO_SHELL_PROFILES)
NULL |shellpPkg/Library/uefishellpriverl
NULL | shellPkg/Library/uefishellInstall
NULL |shel1Pkg/Library/Uefishel 1Debuglc
NULL |shel1Pkg/Library /uefishel INetwork

tendif

<PcdsFeatureFlag=
gefishellrPkgTokenSpacecuid. PcdshellLibautol

# add new modules here
sampleapp/sampleapp. inf

FHARARERRRRR AR BB RFRER AR RR R BB RR BB R
#

# Buildoptions Section - Define the module s
# the default flags f

Save the file and exit the editor.

Open C:\Fw\edk2\SampleApp\SampleApp.c

Add the following include statements near the top of SampleApp.c:

#include <Uefi.h>
#include <Library/UefiApplicationEntryPoint.h>
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Action
WITHOUT WARRANTIES OR REPRESENTATIONS OF ANY KIND, EITHER EXPRESS OR IMPLIED.

xx

Finclude <Uefi.h>
#include <Library/UefifpplicationEntryPoint.h:
I —

J**

as the real entry point for the application.

{param[in] ImageHandle The firmware allocated handle for the EFI image.
{param[in] SystemTable A pointer to the EFI System Table.

Save the file.

Compiling the NT32 Emulation
Action

In the Visual Studio Command Prompt, type
build -D BUILD_NEW_SHELL

Press “Enter”
Type build run

Press “Enter” to start the NT32 Emulation

Once NT32 loads the UEFI Shell, type SampleApp

Press “Enter” to run the sample application. The program will exit back to
the shell without any errors.

Shell>
shell>
Type reset

Press “Enter” to exit NT32.

If BUILD Errors:
Invoke the following Batch file from Windows Explorer:
C:\FW\LabSampleCode\LabSolutions\Lesson7.2\Lesson72.bat

Click the “link for solution files for common build errors:

A Lesson 7.2: Build Errors for Compiling f
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Step

23
24

25

26
27

28
29

7.2.1 Compiling NT32 without a Command Line Switch
Action
Open C:\Fw\edk2\Nt32Pkg\Nt32Pkg.dsc

24

Change DEFINE BUILD_NEW_SHELL = FALSE to ““TRUE”

HERRRAH AR ARARR R H R R AR BB R RRHR BRI R R R R B IR
#

# pefines section - statements that will be processed to creatf
#

[Defines]
PLATFORM_NAME = NT32
PLATFORM_GUID EB216561-961F-47EE-9EF9-CA

PLATFORM_VERSION = 0.4
DSC_SPECIFICATION = 0x00010005
OUTPUT_DIRECTORY = Build/NT32
SUPPORTED_ARCHITECTURES = IA32

BUILD_TARGETS = DEBUG|RELEASE
SKULD_IDENTIFIER = DEFAULT
FLASH_DEFINITION = Nt32prkg/Nt32Pkg. fdf

#

# pDefines for default states. These can be changed on the
# -D FLAG=VALLE

#

BEEIME CColne DosT Calan) Eil SE

DEFINE BUILD_NEW_SHELL = TRUE| I

Save C:\Fw\edk2\Nt32Pkg\Nt32Pkg.dsc and exit the editor.

In the Visual Studio Command Prompt, type bui ld

Press “Enter

Type build run

Press “Enter” to start the NT32 Emulation.
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7.3 Adding Functionality to UEFI Applications

In this lab, you’ll learn how to add functionality to UEFI applications.
Add code to print the hex address of the EFI System Table pointer to the console.

Why To add some “C” code that will display the EFI System Table because it is the pointer
to all the other services available to access.

How: Search MdePkg Document With Libraries.chm for the library call to print

Modifying .C and .INF Files

Action
Open C:\Fw\edk2\SampleApp\SampleApp.inf

Add the following to [LibraryClasses]as shown below:

UefiLib

[sources]
Sampleapp. c

[PaEkaEEE]
Mderkg/MdeFkg. dec

[LibraryClasses]

cationEntryPoint
CUefiLib>

| [Guids]

Save the file and exit the editor

Open C:\Fw\edk2\SampleApp\SampleApp.c

Add the following text in the locations shown below:

#include <Library/UefiLib.h>

Print(L"System Table: 0x%08x\n", SystemTable);

#include <Uefi.h>
| iyt . seRigiryPoint. hs
<.£L|Qude <Library/UefilLib.h> j

EFI_STATUS

EFIAPI

UefiMain (
IN EFI_HANDLE ImageHandle,
IN EFI_SYSTEM_TABLE *SystemTable

)
{
K Print(L"System Table: @w¥@8x\n",SystemTable); >

return EFLSUCCESS,

i

Save the file

7 In the Visual Studio Command Prompct, type bui Id
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Action
Press “Enter” to rebuild the NT32 project

Type build run

Press “Enter” to start the NT32 Emulation

At the UEFI Shell prompt, type Samp leApp
Press ESC in 4 seconds to skip st
Shell> sampleapp

System Table: O0x0D62BBF90
Shell> _

Press “Enter” to see the changes in the application behavior

Test with the Shell “Mem” Command. EFI Header will equal the EFI System Table
Ualid EFI Header at Addiess_00000000062BBFI0

System: Table Structure size 00000048 revision 000Z2001F
Conln (Q000000001FCT1F4) ConOut (0000000005444114) StdErr (0000000001FCT3A4)
Runtine Services 00000000062BBF10
Boot Services 00000000004D5C40
SAL System Table 00000000OO000000
ACPT Table 0000000000000000
ACPI 2.0 Tahle 0000000000000000
MPS Table 0000000000000000
SMBIOS Table 00000000062FFO00
Shell> sampleapp
m system Table: 0x06Z2BBF90
J shell> _

Type reset

Press “Enter” to exit the NT32 Emulation
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7 .4 Writing EFI Code for Waiting for an Event

In this lab, you'll learn how to locate code and .chm files to help write EFI code for waiting for
an event:

WaitForEvent and WaitForKey Locations
v' MdePkg Document With Libraries.chm

v' UEFI Specification

v Search Work Space:
MdePkg/Library/UefiLib/Console.c (~line 569)

Console.c (line ~569):

rr
if (Status != EFI_NOT READY) {
continue;
¥
gBs-»WaitForEvent (1, &gST-»>ConIn-:WaitForKey, &EventIndex);

Step Action
y88 Open C:\Fw\edk2\SampleApp.c

yA8 Add (copy and paste) the following text in the location show below:

UINTN Eventlndex;

Print(L'""\n\n Press any Key to continue : \n');
gBS->WaitForEvent (1, &gST->Conln->WaitForKey, &Eventlndex);

=
| UTNTN EventIndesx; |

Print(L"System Table: @xX@sx\n",SystemTable};

Print({L"\n%\n Press any Key to continue : \n");
gBs->WaitForEvent (1, &gST->Conln->WaitForkKey, &EventIndex);

return EFI_SUCCESS;

¥

Note: This won’t compile because gBS and gST are not defined.
I Save the file, but keep it open
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Action
L8 Open C:\FW\Documentation\MdePkg Document With Libraries
05Disk (C:) » PW » Documentation » - | g | Seq
[ p— - & -
Include in library - Share with = MNew folder
Marne : Date mo
| Repogs 11/15/20
: & MdePkg Document With Libraries.ch®  12/26/20
i @] pCD database.docx 10/4/201
-es @ porting notes EDK-to-EDKILdocx 10/26/20

S Click Index

% MdePkglALL] ﬁ

a2 0
Hide locate EBack Fomward  Stop Refresh
Content §earc:h I Favortes I In
@ MdePkg Package Document g(
@ Data Structures ¢
] Data Fields P
@ File List Ad

B Search for gBS and gST separately to get an idea of where they are located.

oW B o« =2 0 [ o

Hide Locate  Back Forward  Stop Refresh  Home Foi

Contents  Index |§earch| Fa\ror'[tesl EFI_BOOT_S

" Type inthe keyword to find: Cache pointer
Referenced by
DxeRuntimeE
DxeRuntimeR|

UefiBoot ServicesTablelib.c EfiCreateEve!
UefiBoot Services TableLib h EfiLibInstallA|
_gUefiDriverRevision EfiNamedEve|
UefiApplicationEntryPoirt b (), Exit(), Frd
UsfiDriverEntryPoint.h GétSectic;nFr
gﬂldD InternalImag
EEl HIl GLIN PACKAGE HDR (), PciSegme

Note: Notice that they are located in the UefiBootServicesTableLib.h

yAR Return to the SampleApp.c file that you left open

3 In the SampleApp.c file add the following at the top with the other #include statements

#include <Library/UefiBootServicesTableLib.h>

I Save the file

s[LB8 In the Visual Studio Command Prompt, type bui ld
5B Type bui ld run to start the NT32 Emulation

P2 Press “Enter”

BB At the Shell 2.0 prompt, type SampleApp
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Step Action

!B Press “Enter” to run the SampleApp program (example below):

shell> sampleapp
System Table: 0x0615BF90

Press any Key to continue :
Shell>

(B At the Shell 2.0 prompt, type reset

i3 Press “Enter” to close the NT32 Emulation.
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7.5 Creating a Simple Typewriter Function

In this lab, you'll learn how to create a simple typewriter function that retrieves the keys you
type and subsequently prints each one back to the console.

Process
. Add a Loop using WaitForEvent with WaitForKey
. Use the ReadKeyStroke function from Conin
. Print back each key to console

a“n

. Exit when “.” character followed by a <Enter> key

Action
Open C:\Tw\edk2\SampleApp\SampleApp.c

Add (copy and paste) the following code to the #include section:

#include <Library/BaseMemoryLib.h>
#define CHAR_DOT 0x002E // . 1n Unicode

#include <Library/Uefilib.h>

#include <Library/UefiBootServicesTablelib.h:
#include <Library/BaseMemoryLib.h>

#define CHAR DOT BxBa2E J/'." in Unicode

Locate the function UefiMain (). Add (copy and paste) the following variable
definitions to the function:

BOOLEAN ExitLoop;
EF1_INPUT_KEY Key;
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Step Action

EFT_STATUS

EFTARPI

UefiMain
IN EFI_HANDLE ImageHandle,
IN EFI_SYSTEM_TABLE *SystemTable

)

1
LITHTH EventTndex:
BOOLEAN ExitLoop; ]
EFI INPUT KEY Key s
Print(L"System Table: @x¥B8x\n", SystemTable};
Print(L"%n%n Press any Key to continue : \n"};
4 Add (copy and paste) the following block of code above the return

EFI_SUCCESS; statement at the end of the function:

Print(L"Enter text. Include a dot (".") in a sentence then
<Enter> to exit:\n\n");
ZeroMem (&Key, sizeof (EFI_INPUT_KEY));
gST->Conln->ReadKeyStroke (gST->Conln, &Key);
ExitLoop = FALSE;
do {
gBS->WaitForEvent (1, &gST->Conln->WaitForKey,
&Eventindex);
gST->Conln->ReadKeyStroke (gST->Conln, &Key);
Print(L"%c", Key.UnicodeChar);
if (Key.UnicodeChar == CHAR_DOT){
ExitLoop = TRUE;
}
} while (!(Key.UnicodeChar == CHAR_LINEFEED ||
Key.UnicodeChar == CHAR_CARRIAGE_RETURN) ||
I'(ExitLoop) );

Print(L'\n"");
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Step Action

UINTN EventIndex;
BOOLEAN ExitLoop;
EFI_INPUT KEY Keys;

Print(L"System Table: @x&a8x\n", SystemTable);
Print{L"\n%n Press any Key to continue : \n");
gBs-*WaitForEvent (1, &gST-:ConIn-:WaitForkKey, &EventIndex);
Print(L"Enter text. Include a dot ('.') in a sentence then <Enter: to exit:\n\n");
ZeroMem (8Key, sizeof (EFI_INPUT_KEY));
g5T->ConIn->ReadkeyStroke (gST->ConIn, &Key);
ExitLoop = FALSE;
do {
gB5->WaitForEvent (1, &gST-»Conln->WaitForKey, &EventIndex);
g5T->ConIn->ReadKeyStroke (gST->ConIn, &Key);
Print(L"%c", Key.UnicodeChar);
if (Key.UnicodeChar == CHAR_DOT){
ExitLoop = TRUE;
}
} while (!(Key.UnicodeChar == CHAR_LINEFEED |
Key.UnicodeChar == CHAR_CARRIAGE_RETURN) ||
'{ExitLoop) )3

Print{L"\n");
return EFI_SUCCESS;

}
Save and close the file

In the Visual Studio Command Prompt, type bui Id

Press “Enter” to compile the NT32 project

Type build run
Press “Enter” to start the NT32 Emulation
At the Shell 2.0 prompt, type Samp leApp

Press “Enter” to run and test the application (see below).

Shell> sampleapp
System Table: 0x061CHBF90

Press any Key to continue :
Enter text. Include a dot (*.’) in a sentence then <Enter> to exit:

This is text from the type writer functiom.
Shell> _

At the Shell 2.0 prompt, type reset

Press “Enter” to close the NT32 Emulation.
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7 .6 Writing UEFI Applications with EADK

In this lab, you’ll write an application with the same functionality as SampleApp.c using LibC
from the EDK Il Application Development Kit (EADK).

Step Action
8 Create a folder called SampleCApp in
C:\Fw\edk2\AppPkg\Applications

as. = i
v Computer » OSDisk (C:) » Fw » edk2 » AppPkg » Applications

3
|

Include in library « Share with + Mew folder
*  MName : Date modified
P , Enquire 10/16/2012 2:14 P
ients . Hello 10/14/2012 3:55 P
pads J Main 10/14/2012 3:55 P

10/14/20123:55 P
10/14/2012 3:55 P
10/14/2012 3:55 P

Locate and open:
C:\Fw\LabSampleCode\SampleCApp

Copy the files from the c:\fw\LabSamplecode\SampleCApp folder to
C:\Fw\edk2\AppPkg\Applications\SampleCApp

b OSDisk (C:) » PW » edk2 » AppPkg » Applications » SampleCApp

Help

orary * Share with « MNew folder

-

Mame Date modified Type
c] SampleCApp.c 11/13/201211:00...  C Sourc
; mpleCApRi 1/30/2012 1:31 PM Setup In)

Open C:\Fw\edk2\AppPkg\AppPkg.dsc
Add the following at the end of the Components section:

AppPkg/Applications/SampleCApp/SampleCApp.inf

[Components]

###4# sample Applications.
appPkg/applications/Hello/Hella. inf # No LibC ind
appPkg/applications/Main/Main. inf # simple inv
hppPkEjApp1icatﬁnns{EnquirejEnquﬁrE.ﬁnf #

# appPkg/applications/samplecapp/sampleCapp. inf

#### after extracting the Python distribution, un-comment
# __Anomd =t ;\_ngiullzgrﬁrﬁruugr = i

ﬁppPinAEp?ﬁEationsfsamp ecnppf%amp?ecnpp.in

Save and close the file
YA Open the Visual Studio Command Prompt and type Cd

UEFI and EDK Il Base Training Lab and Reference Guide



Lesson 7: UEFI Application Writers Lab (for UEFI Shell 2.0)

10
11

12

13

14
15
16
17
18
19
20
21

22

Action
C:\fw\edk2

Press “Enter” to change directories

In the Visual Studio Command Prompt, type edksetup

Press “Enter”

Type build -p AppPkg\AppPkg.dsc

Press “Enter” to build SampleCApp without rebuilding the entire NT32
project.
Note: The build takes a few minutes to complete

Next, type the following to copy the compiled application into a
directory used by the NT32 Emulation:

copy
bui Id\AppPkg\DEBUG_VS2010x86\1A32\SampleCApp.ef

1 bui Id\NT32\DEBUG_VS2010x86\1A32

Caution: The line of code is one line without breaks. Also ensure that
you edit the line of code to match your version of Visual Studio

Press “Enter” to copy the .EFI executable

Keep your Visual Studio Command Prompt open

In the open Visual Studio Command Prompt,

Type build run

Press “Enter” to start the NT32 Emulation

At the Shell 2.0 prompt, type FsO:

Press “Enter” to change directories

Type SampleCApp

Press ESC in 0 seconds to skiy
Shell> fs0:

F30:%> sanmplecapp
F30:\> _

Note: your Sample application does not do anything yet

Press “Enter” to run the new version of SampleCApp
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7.7 Adding Functionality to SampleCApp

In this lab, you’ll add functionality to SampleCApp the same as in Lab 7.5. This lab will use EADK
libraries so the coding style is similar to standard C.

Step Action
B Open C:\Fw\edk2\AppPkg\Applications\SampleCApp\SampleCApp.c

»A Add the following to the Include section at the top of the file
#include <Library/UefiBootServicesTableLib.h>

#include <stdic.h>
#include <_ibraryfUEfiEDDtSeruicesTable_ih.h}]

p—

EB Locate the main() function.
U Add (copy and paste) the following code to the main() function:

char c;
printf("'System Table: %p \n", gST) ;

puts("'\nPress any Key and then <Enter> to
continue : \n");
c=(char)getchar();

puts ("Enter text. Include a dot (".%) iIn a
sentence then <Enter> to exit:\n");
do {
c=(char)getchar();
} while (c '= ".");

puts ("'\n™);
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Step Action

10

11
12
13
14
15
16

int

EFIAPI

main (
IN int Argc,
IN char **Argv
)

1

char c;

printf("System Table: ¥p \n", gsT) ;
puts("\nPress any Key and then <Enter> to continue : \n");
c=(char)getchar(});

puts ("Enter text. Include a dot ('.') in a sentence then <Enter> to exit:\n");
do {

c=(char)getchar(});

} while (c != ".");

puts ("\n");
return @;

}

Note: This code perfoms the same functions as the previous
SampleApp code. The code formatting follows a standard ANSI C
model by using the EADK libraries.

Save and close the file

In the Visual Studio command prompt, type cd C:\fw\edk2

Press “Enter” to change directories

Note: If you’'ve closed your Visual Studio Command Prompt prior to
these steps, you'll need to rerun edksetup by typing edksetup and
pressing “Enter”

Typebuild -p AppPkg\AppPkg.dsc

Press “Enter” to build SampleCApp without rebuilding the entire NT32
project.
Note: The build takes a few minutes to complete

Type copy

bui ld\AppPkg\DEBUG_VS2010x86\1A32\SampleCApp.ef
1 bur Id\NT32\DEBUG_VS2010x86\1A32

to copy the compiled application into a directory used by the NT32
Emulation.

Caution: The line of code is one line without breaks. Also ensure that
you edit the line of code to match your version of Visual Studio

Press “Enter” to copy the .EFl executable

Type build run

Press “Enter” to start the NT32 Emulation

At the Shell 2.0 prompt, type FsO:

Press “Enter” to switch directories.

Type SampleCApp
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Step Action

17

Press “Enter” to run the new version of SampleCApp (example

shown below):

Shell> fs0:
F30:\> SampleCApp
Sustem Table: 0x631bf90

Press any Key and then <Enter> to continue :

Enter text. Include a dot ('.”) in a sentence then <Enter> to exit:

This is a sentence using my UEFI Application using the C library.

FS0:\>
Note: EADK libraries allow code to be written similar to “standard C”

code, which simplifies porting applications to a UEFI environment.

UEFI and EDK Il Base Training Lab and Reference Guide

37



Lesson 8: UEFI Driver Wizard

LESSON 8

UEFI DRIVER WIZARD

7”7
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8.1 Creating a UEFI Driver Using the UEFI Driver Wizard

In this lab, you’ll create a new UEFI driver using the UEFI driver wizard.
Installing the Driver Wizard

Action

Complete Section 1.1 above to configure for building with Visual

Studio.

Keep the Visual Studio Command Prompt open

Install the UEFI Driver Wizard with the following Steps 4 — 10
(Skip to Step 11 if the UEFI Driver Wizard is already installed.

Open the C:\FW directory in Windows Explorer

Open C:\Fw\DriverWizard\UefiDriverWizard.msi

Click Run to acknowledge the security warning

Open File - Security Warning (2]

The publisher could not be verified. Are you sure you want to
run this software?

4 Name: C\Fw\UefiDriverWizard msi

5T Pubisher. Unknown Publisher
Type: Windows Installer Package
From:  C:\FwAUefiDriverWizard, msi

(= D=1

Click Next

Click Next again

Click Install
Note: If a warning message appears, click Yes

Click Finish

Generating a Template
Step Action

Open the UEFI Driver Wizard

. Startup —
. ThinkVantage

. TortoiseSVMN

. UEFI Driver Wizard
(’f.f_' i’ﬂUEFI Driver Wizard
. WinPcap

. WinZip

4 Back

m

1

|Search programs and files e |

Click File
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Step Action

13

14

15

16

Click Open Workspace

’ Help
Open WORKSPACE CTRL+O

Mew Package CTRL+K
New Protocol CTRL+P
Mew GUID CTRL+G
Mew Library Class CTRL+L
Exit

Click through the folders to select the following workspace path:
C:\Fw\edk2

Browse for Folder

EDK II WORKSPACE Path

Q crwede )

edk2

| PR
Click OK

i Ch\Fwhedk?2 - UEFI Driver Wizard
File Help

WORKSPACE Ci'Fwiedk2 selected

' B’
EDK I WORKSPACE Path 5

:I WORKSPACE Ch\Fwedk? selected

C= D

EFI Driver

e

CTRL+O

CTRL+M

Tere CTRL+K

New Protocol CTRL+P
Mew GUID CTRL+G
Mew Library Class CTRL+L

Exit
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Step Action
17

18

UEFI and EDK Il Base Training Lab and Reference Guide

Ensure all the forms, radio buttons, and boxes are filled in and selected
exactly like the image below.

Note: A new, specific driver GUID will populate, so it will be different
than this image

Note: Type the driver name in the “UEFI Driver Path” field.

LEFT Driver Pate™ c.\ryy\edk2 My WizardDriver D

LUEFI Driver Mame  MyWizardDriver

UEFI Driver Version 1.0

UEFI Driver GUID ~ 5201f24f-2dc6-11e2-b573-c01885dc878d Generate GUID

UEFI Driver Type Driver Binding Version
(@) UEFI Driver Model Device Driver () Root Bridge Driver 0%00000000
(") UEFI Driver Model Bus Driver () Service Driver

() UEFI Driver Model Hybrid Driver () Initizlizing Driver

Optional Features Common to all UEFI Driver Types

v | Unloadable UEFI Specification Version

v | Driver Supported EFI Version Protocol
¥ | HII Packages for Strings, Fonts, or Images
Service Binding Protocol

0x000200 1F|

CPU Architectures

All CPU Architectures
v IA32
LARGES

IPF

EBC

ARM

<< Prev Next == l [ Finish l [ Cancel

Click Next
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Step Action
yCBN Check the following boxes:

Note: The language defaults to English, but you can add or delete
language codes for Human Interface Infrastructure (HII) here.

F
UEFI Driver Model Optional Features

v Component Mame Protocol

Driver Family Override Protocol

Driver Diagnostics 2 Protocol

Driver Diagnostics Protocol

HII Packages for forms and HII based configuration
Driver Configuration 2 Protocol

Driver Configuration Protocal

Driver Health Protocol

Bus Spedfic Driver Override Protocol

<

RFC 4646 Language Codes

en

150 639-2 Language Codes

eng

yJUBB Click Next

488 Check the following box:

-

UEFI Driver Consumed Protocol

i PCI Driver that consumes the PCI IjO Protocol
IISE Driver that consumes the USE I/Q Protocol
SCSI Driver that consumes the SCSI I/O Protocol
ATA Driver that consumes the ATA Pass Thru Protocol

y¥2 Click Next

738 Check the following box:

C
UEF! Driver Produced Protocols |

Keyboard produdng Simple Text In Protocol
Keyboard produdng Simple Text In Ex Protocol
Mouse producing Simple Pointer Protocol
Tablet producing Absolute Pointer Protocol
v | Text Console producing the Simple Text Qutput Protocol
Byte stream device (ji.e. UART) producing Serial IfQ Protocal

2.3 Click Finish
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Step Action

A0 The driver will create new files in your workspace as follows:
o

B CAPWAEdKZ - UEH Driver Wizard

File Help

WORKSPACE C:\FWEdk2 selected

Create LUEFI Driver MyWizardDriver
Create file C:\PW\Edk2\MyWizardDriver \MyWizardDriver.inf
Create file C:\PW\Edk2\MyWizardDriver \MyWizardDriver.c
Create file C:\PWEdk 2y WizardDriver \MyWizardDriver.h
Create file C:\PW\Edk2\MyWizardDriver\DriverBinding.h
Create file C:\PW\Edk2\MyWizardDriver\ComponentMame.c
Create file C:\PW'\Edk2\MyWizardDriver\ComponentMame.h
Create file C:\PW\Edk2\MyWizardDriver \MyWizardDriver . uni
Create file C:\PW\Edk2\MyWizardDriver \MyWizardDriver, vt
Create file C:'\FPW\Edk2 My WizardDriver \HiConfigAccess.c
Create file C:\PW\Edk2\MyWizardDriver\HiConfigAccess.h
Create file C:\PW\Edk2\MyWizardDriver\SimpleTextOutput.c

I Create file C:\PWEdk2\MyWizardDriver\SimpleTextOutput.h

8.2 Building the UEFI Driver

In this lab, you’ll build a UEFI Driver. For this lab, you’ll include the driver in the NT32 project.

Two Ways to Compile a Driver

The build command Include the .INF file in
directly compiles the .INF file the project’s .DSC file

Results: The driver’s .EFI file is Results: The driver’s .EFl file is a part of the
located in the Build directory project in the Build directory

Building the UEFI Driver from the Driver Wizard

Step Action
LB If you haven’t performed the EDK Il setup (see page 2), do so first

B8 Open C:\Fw\edk2\Nt32Pkg\Nt32pkg.dsc
7238 Verify BUILD _NEW_SHELL is equal to TRUE
B8 Add the following to the [Components. 1A32] section:
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MyWizardDriver/MyWizardDriver.inf

###############################################
M'ETH:I L. LAZL
MywizardDriverfmywizardnriver.EEE:::)

[ —

##
# 5SEC Phase modules|

7\

Save and close the file

In the Visual Studio Command Prompt, enter cd C:\fw\edk?2
Press “Enter”

Enter edksetup

Press “Enter”
Type bui ld
Press “Enter”

Type build run

Press “Enter” to start the NT32 Emulation
At the Shell 2.0 prompt, type FsO:

Press “Enter”

Type load MyWizardDriver.efi

Press “Enter” to load the driver created by the UEFI Driver Wizard (sample
screenshot below):

Shell> fs0:

F50:%> load MyMizardDriver.efi

Inage 'F30:\MyWizardDriver.efi’ loaded at SETFO00 - Success
FS0:\>

Typedrivers

Press “Enter” to verify the UEFI Shell loaded the new driver. The drivers
command will display the driver information and a driver handle number (‘78’
in the example screenshot below).

62 0000000A 7NN O O i3C3I Driver Fu{6D99E806-3D38-42

C2-A095-5F4300BFDTDC) /FuF i le (45798720 -7EC4-4DD4-8486-083C86B182A7)

64 0000000A T HNNO O FAT File System Driver Fu{6D99EBO6-3D38-42

CZ2-A095-5F4300BFD7DC) /FuF i le (961578FE-B6B7-44C3-AF35-6BCT0SCDZB1F)

00000055 THNNO O MyWizardDriver FS0:¥\MyWizardDrive

r.efi

FS0:\> _
Typedh —d 78
Note: The value 78 is the driver handle for MyWizardDriver. The handle

value may change based on your system configuration.
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46

47
48

49
50

51
52

53
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Press “Enter” to see the information for this driver handle.

FS0:%\> dh -d 78
T8: 4ESEC10
DriverUersion (0x0002001F)

ComponentNane?2
ComponentNane
DriverBinding
UnknounDev ice
HiiPackagelist
InmageDevicePath
LoadedImage
Child [78]

Driver Image Mame

Driver Uersion

Driver Type

Configuration

Diagnostics

Child Controllers
F30:%> _

Typeunload 78

Press “Enter” to unload the driver from the UEFI Shell.

F30:%> unload 78
Unload - Handle [4ES5EC101. [y/ml?

u
Unload - Handle [4ESEC10] Result Success.

F30:\> _

Typedrivers

Press “Enter” to see the results of unloading the driver.

Note: Information may still be displayed for MyWizardDriver. This will be
fixed in Lesson 8.6 Porting Unload () and Stop () Functions.

Type Reset to exit

Press “Enter” to close the NT32 Emulation.

Keep the Visual Studio command prompt (C: \fw\edk2>)open for the next
lab

5.
-
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8.3 Editing MyWizardDriver/ComponentName.c

In this lab, you’ll change the information reported to the drivers command using the

ComponentName and ComponentName2 protocols.
Step Action

Open C:\fw\edk2\MyWizardDriver\ComponentName.c

Change the string returned by the driver from MyWizardDriver (see
below)
UEFI Sample Driver

/// Table of driver names

.'l. .'l. .'l.

GLOBAL_REMOVE_IF_UNREFERENCED

EFI_UNICODE_STRING TABLE o eTable[] = {
{ "eng;en", (CHARLE *N UEFI Sample Driver "

{ NULL, NULL }
I

Save and close the file

In the Visual Studio Command Prompt, type bui Id
Press “Enter” to rebuild the NT32 Emulation

Type build run

Press “Enter” to start the NT32 Emulation
At the Shell 2.0 prompt, type FsO:

Press “Enter”

Type load MyWizardDriver.efi

Press “Enter”
Type Drivers

Press “Enter” to observe the change in the string that the driver returned (see

[ iSCSI Driver Fu(6D99EB06-3D3B-42
C2-A095-5F4300BFD7TDC) /FuFile (4579872D-7EC4-4DD4-8486-083C86B182AT)
64 0000000A 7TNNO O FAT File System Driver Fu(6D99EBOG-3D38-42
C2-A095-5F4300BFDTDC) /FuFile (961578FE-B5B2=A4G3-AE35-5BCI05CDB1F)
0 00000055 TNNO 0 UEFI Sample Driver|F30:\\MyWizardDrive
r.efi
F30:%> _

Type reset
Press “Enter” to close the NT32 Emulation.
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8.4 Porting the UEFI Driver Support and Start Functions

In this lab, you’ll port the “Supported” and “Start” functions for a UEFI driver.

Action
B8 Open C:\fw\edk2\MyWizardDriver\MyWizardDriver.c

VAN Locate MyWizardDriverDriverBindingSupported(), the Supported
function for this driver and comment out the “ /7 ” in
//return EF1_UNSUPPORTED ;to achieve the result below:

EFI_STATUS
EFIAPI
MyWizardDriverDriverBindingSupported (
IN EFI_DRIVER BINDING_PROTOCOL *This,
IN EFI_HANDLE ControllerHandle,
IN EFI_DEVICE_PATH PROTOCOL *RemainingDevicePath OPTIONAL
)

{
@.’n EFI_UNSUPPORTED; >

}

<IN Replace what you just commented out with the following text (copy and paste).

Note: This code checks for a specific protocol before returning a status for the
supported function (EF1_SUCCESS if the protocol GUID exists).
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Step Action

EF1_STATUS Status;
EFI_SERIAL_I10_PROTOCOL *Seriallo;
Status = gBS->OpenProtocol (
ControllerHandle,
&gEfiSerialloProtocolGuid,
(VOID **) &Seriallo,
This->DriverBindingHandle,
ControllerHandle,
EFI_OPEN_PROTOCOL_BY_DRIVER | EFI_OPEN_PROTOCOL_EXCLUSIVE

DE

if (EFI_ERROR (Status)) {
return Status; // Bail out if OpenProtocol returns an error

}

// We"re here because OpenProtocol was a success, so clean up
gBS->CloseProtocol (
ControllerHandle,
&gEfiSerialloProtocolGuid,
This->DriverBindingHandle,
ControllerHandle

DE

return EFI_SUCCESS;

L3 Save the file, but keep the file open.

Open C:\fw\edk2\MyWizardDriver\MyWizardDriver.h

Add the following include statement:

#include <Protocol/Seriallo.h>

Consumed Protocols

#1ncC UEE =Protoco ESEF"IE[ ICI.F} l

Save the file, but keep the file open.
Open C:\fw\edk2\MyWizardDriver\MyWizardDriver.inf

Add the following to the end of the [Protocols] section:
gEfi1SerialloProtocolGuid

e e
S, T
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Step Action

[Protocols]
gefibrivergindingProtocolcuid
gefiPciIoProtocolGuid
gefioriversupportedefiversionProtocolGuy
gefiHiiPackageListProtocolcuid
gefiHiiDatabaseProtocolGuid
geficomponentName2pProtocolcuid
gefiComponentNameProtocolGuid
gefiHiiConfigAccessProtocolcuid

Guid
gefiserialIoProtocolcuid

s[LB Save and close MyWizardDriver.inf

6B Review the Libraries section of MyWizardDriver.h

// Libraries

#include <Library/uefiBootServicesTableLib. h>
#include <Library/MemoryallocationLib. h>
#include <Library/BaseMemoryLib. h=

#include <Library/BaseLib. h>

#include <Library/uefiLib. h=

#include <Library/DevicerathLib. h>

#include <Library/DebugLib. h=

Note: The driver wizard automatically includes library headers based on the form
information. The UEFI Driver Wizard already includes headers for common libaries, so
these library functions can be used without changing the header file.

Note: To look up other functions, access the help file:
C:\Fw\Other Files\MdePkg Document With Libraries.chm

P2 Save and close MyWizardDriver.h

3 In MyWizardDriver.c file, type (copy and paste) the following text after the
#include “MyWizardDriver_h” line:

#define DUMMY_SIZE 100*16 // Dummy buffer
CHAR16 *DummyBufferfromStart = NULL;

#include "MyWizardDriver.h”
#define DUMMY_SIZE 188%16 J/ Dummy buffer
CH&R16 *DummyBufferfromstart = NULL;
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Action

B8 Locate MyWizardDriverDriverBindingStart, the Start function for this

driver and comment out the “// “
in //return EFI_UNSUPPORTED; for the result below:

EFI_STATUS -

EFIAPT

MyVtizardDriverDriverBindingStart |
IN EFI DRIVER BINDING PROTOCOL +*This,
IN EFI_HANDLE

IN EFI DEVICE PATH PROTOCOL
OPTIONAL

}

ContreollerHandle,

*RemainingDevicePath

{

< return EFT_UNSUPPORTED: >

}

{I Add (copy and paste) this code to the function:

Note: This code checks for an allocated memory buffer. If the buffer doesn’t exist,
memory will be allocated and filled with an initial value (0x0042).

it (DummyBufferfromStart == NULL) {

// was buffer already
allocated?

DummyBufferfromStart = (CHAR16*)AllocateZeroPool (DUMMY_SIZE
* sizeof(CHAR1G));

it (DummyBufferfromStart == NULL) {

return EF1_OUT_OF_RESOURCES; // Exit if the buffer isn’t
there

}

SetMem16 (DummyBufferfromStart, (DUMMY_SIZE * sizeof(CHAR16)),
0x0042); // Fill buffer

DEBUG ((EFI_D_INFO, "[MyWizardDriver] Buffer Ox%08x\r\n",
DummyBufferfromStart));

return EFI1_SUCCESS;

//return EFI_UNSUPPORTED;
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Step Action

EFI_STATUS
EFTAPI
MyWizardDriverDriverBindingStart (
IN EFI_DRIVER_BINDING_PROTOCOL *This,

IN EFI_HANDLE ControllerHandle,
IN EFI_DEVICE_PATH_PROTOCOL *RemainingDevicePath OPTIONAL
)
4 )
if (DummyBufferfromStart == NULL) { f/{ was buffer already allocated?

DummyBufferfromstart = (CHAR16*)AllocateZeroPool (DUMMY_SIZE * sizeof(CHARLG));

}

| if (DummyBufferfromstart == NULL) {
return EFI_OUT_OF_RESOURCES; // Exit if the buffer isn’t there

}

SetMemls (DummyBufferfromStart, (DUMMY _SIZE * sizeof(CHARLG)), ex@e42); // Fill buffer
\DEBUG ((EFI_D_INFD, "[MyWizardDriver] Buffer @x¥@3x\r\n", DummyBufferfromstart)); /

return EFI_SUCCESS;

J/return EFI_UNSUPPORTED;

{38 Now add (copy and paste) the following debug macro into the Supported function:

Note: This string will be displayed on the debug console if the Supported function
does not return EF1_SUCCESS. The Status variable depends on the output of the
OpenProtocol function.

DEBUG ((EFI1_D_INFO, "[MyWizardDriver] Not Supported \r\n')
);

Status = gBS->0OpenProtocol (
ControllerHandle,
fgefiserialloProtocolGouid,
(VOoID **) &Seriallo,
This-:DriverBindingHandle,
ControllerHandle,
EFI_OPEN_PROTOCOL_BY DRIVER | EFI_OPEN_PROTOCOL EXCLUSIVE

|H

if (EFI ERROR (Status)) {
[ DEBUG ((EFI_D_INFO, "[MyWizardDriver] Not Supported \r\n"} ); |
return Status; /7 Baill out 1T 'DFIEFIF'F‘EItEICEIJ. returns an error

i

// We're here because OpenProtocol was a success, so clean up
gBs-»CloseProtocol |

ControllerHandle,

fgEfiserialloProtocolGuid,

This-:DriverBindingHandle,

ControllerHandle

IH
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Step Action
WA Go a few lines down and add (copy and paste) the following macro to the Supported
function, prior to the end of the function:

DEBUG ((EFI_D_INFO,"[MyWizardDriver] Supported
SUCCESS\r\n'") );

// We're here because OpenProtocoel was a success, so clean up
gBs-»CloseProtocol (

ControllerHandle,

&gEfiserialloProtocolGuid,

This-*DriverBindingHandle,

ControllerHandle

N .
DEBUG ((EFI_D_INFO,"[MyWizardDriver] Supported SUCCESS\r\n") );

Note: This string will be displayed on the debug console if the Supported function
returns EF1_SUCCESS.

B3 Locate the MyWizardDriverDriverBindingStart function and add (copy and
paste) the following debug macro after the memory buffer is filled:

DEBUG ((EFI_D_INFO, "[MyWizardDriver] Buffer Ox%08x\r\n',
DummyBufferfromStart));

if (DummyBufferfromStart == NULL) {
return EFI_OUT_OF RESOURCES; // Exit if the buffer isn’t there

¥

Stact  (DIEY STTE * =sizenf(CHARTAYY AwBAA?)- Eill huffer

DEBUG ((EFI D INFO, "[MyWizardDriver] Buffer @x#@dx\r\n", DumvBufferfr‘oEStart));
return EFI_SUCCESS;

Note: This debug macro displays the memory address of the allocated buffer on the
debug console (Visual Studio Command Prompt).
BN Save MyWizardDriver.c, but keep the file open for the next lab

yLBN |f you closed the Visual Studio Command Prompt in the previous lab, or if you haven’t
performed the EDK Il setup (see page 2), do so now. If you have, skip to the next step

4B At the Visual Studio Command Prompt, type bui ld
y¥B Press “Enter” to rebuild the NT32 project.

88 Type build run

yZ 88 Press “Enter” to start the NT32 Emulation.

y L3 At the Shell 2.0 prompt, type FsO:

I8 Press “Enter”

YA Type load MyWizardDriver.efi
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Step Action
vI 3 Press “Enter”

Note: Notice the “Success” message after the driver is loaded at the UEFI Shell.

Shell> {s0:
F50:%> load MyWizardDriver.efi
Inage 'FSO:\MyWizardDriver.efi’ loaded at SEBEQ00 - Success

F30:\> _

Note: Check the debug console output (Visual Studio Command Prompt).

& V52010 - build run = | B S

Supported -
Supported
Support:
Support:
Support:
Support:
zardDriver] Support:
rdDriver] Support:
Dri Support:
Support:
Support:
g i Support:
rdDriver] Support:
ize : 512
LastBlock := 9FFF
[MyWizardDriver] Mot Support:d
P10penBlock: Could not open .
[MyllizardDriver] Mot Support):d
P10penBlock: Gould not open |W.
[MyllizardDriver] Mot Supported
“10penBlock Could not open/ “N.
inemn ot _Suondited

=R - =N A

d iuex] Not [
[HyUl*alleluex] Mot Supported

m

Note: Debug messages indicate the driver did not return EFI_SUCCESS from the
“Supported” function. This issue will be fixed in the next lab

8.5 Returning EFI_SUCCESS from the Supported Function

PA-B8 Type reset
cl)BN Press “Enter” to close the NT32 Emulation.
E¥B Keep the Visual Studio Command prompt open for the next lab
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8.5 Returning EFI_SUCCESS from the Supported Function

J “"

In this lab, you will fix the driver’s “Supported” function. On systems without a serial port, the
code from previous lab will not work since the Serial Protocol GUID does not exist. This lab
demonstrates another mechanism (also known as “a trick”) to return from the “Supported”
function.

Action
Create a new file in your editor: MyWizardDriverNVDataStruc.h

Add (copy and paste) the following into the MyWizardDriverNVDataStruc.h file:

#ifndef _MYWIZARDDRIVERNVDATASTRUC_H__
#define _MYWIZARDDRIVERNVDATASTRUC H_
#include <Guid/HiiPlatformSetupFormset.h>
#include <Guid/HiiFormMapMethodGuid.h>

#define MYWIZARDDRIVER_VAR_GUID \

{\
0x363729f9, 0x35fc, O0x40a6, Oxaf, 0Oxc8, Oxe8, Oxf5, 0x49,
Ox11, Oxf1l, Oxd6 \

}

#pragma pack(l)
typedef struct {

UINT16 MyWizardDriverStringData[20];
UINT8 MyWizardDriverHexData;
UINT8 MyWizardDriverBaseAddress;
UINT8 MyWizardDriverChooseToEnable;
} MYWIZARDDRIVER_CONFIGURATION;
#pragma pack()

#endi f

Note: In the following labs you’ll add a UEFI variable. In order to set, retrieve, and use the
UEFI variable, it requires the GUID reference that you just added.

Note: For this lab, you were provided a GUID file. You can also generate a GUID through
the UEFI Driver Wizard or Guidgenerator.com. But for the purposes of the lab, use the one
above.

Save the file to C:\FW\edk2\MyWizardDriverNVDataStruc.h and close it

Open C:\FW\edk2\MyWizardDriver\MyWizardDriver.c

Add (copy and paste) the following text after the
#include "MyWizardDriver.h" statement:
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Action
EFI_GUID mMyWizardDriverVarGuid = MYWIZARDDRIVER_VAR_GUID;

CHAR16 mVariableName[] = L"MWD_NVData';
MYWIZARDDRIVER_CONFIGURATION  mMyWizDrv_Conf_buffer;
MYWIZARDDRIVER_CONFIGURATION  *mMyWizDrv_Conf =
&mMyWizDrv_Conf _buffer; //use the pointer

1z finclude "MyWizardDriver_h"™

14 EFI_GUID mMyWizardDriverVarbuid = MYWIZARDDRIVER VAR GUID;

1le CHAR1& mVariableNama[] = L"MWD HVData™;
17 MYWIZARDDRIVER CONFIGURATION mMyWizDrv Conf buffer;
18 MYWIZARDDRIVER CONFIGURATION *mMyWizDrv Conf = smMyWizDrv Conf buffer; //u

L]

2

21 S e TRAR ks

22 fdefine DUMMY SIZE 100%1s& // Dummy buf
23 CHRRIl1g *IummyBufferfromStart = NULL;

Locate the MyWizardDriverDriverBindingSupported function then
comment out the DEBUG macro statement and return statement as shown below:

if (EFI_ERROR (Status)) {
H DEBUG {(EFI_D_INFO, "[MyWizardDriver] Not Supported \r\n") );
Iy return Status; // Bail out if OpenProtoccl returns an error

b

/! We're here because OpenProtocol was a success, so clean up

gBs-»CloseProtocol (

ControllerHandle,

&gEfiserialleProtocelGuid,

This-»DriverBindingHandle,

ControllerHandle

IH
DEBUG ((EFI_D_INFO,"[MyWizardDriver] Supported SUCCESS\ri\n™) );
return EFI_SUCCESS;

Add (copy and paste) the following text above the commented out debug macro

Status = FauxSupported();
return Status; // Status now depends on FauxSupported
Function
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Step Action

31%

320 if (EFI EBBOR (Status)) |

331 Status = FauxSupported();

33z return S5tatus; f# Btatus now depends on FalmSuppnr;dH Functio
323 /S DEB= ({2F1 D INFO, TTHyAizZardbUriver] NOC SUpDDOLCEd WELIm) 1

324 /S return Status; 4 Bail out if OpenProtocol returns an error
325 }

328

Note: If the Supported function tries to return an error, this new function will be checked
and may change the return code based on NVRAM contents.

Add (copy and paste) the following text below the function definition for

MyWizardDriverDriverEntryPoint and before the function
MyWizardDriverDriverBindingSupported:

EFI_STATUS

EFIAPI

FauxSupported()

{
EF1_STATUS Status;
UINTN BufferSize;

BufferSize = sizeof (MYWIZARDDRIVER_CONFIGURATION);
Status = gRT->GetVariable (

mVariableName,

&mMyWizardDriverVarGuid,

NULL,

&BufferSize,

mMyWizDrv_Conf

if (EFI_ERROR (Status)) { // Not definded yet so add it to the NV
Variables.
if (Status == EFI_NOT_FOUND) {
Status = gRT->SetVariable(
mVariableName,
&mMyWizardDriverVarGuid,
EFI_VARIABLE_NON_VOLATILE |
EFI_VARIABLE_BOOTSERVICE_ACCESS,
sizeof (MYWIZARDDRIVER_CONFIGURATION),
mMyWizDrv_Conf // buffer is 000000 now for First
time set
DEBUG ((EFI_D_INFO, "[MyWizardDriver] Supported
SUCCESS with Faux Supported by NVRam Var\r\n'));
return EFI1_SUCCESS;
}
3

// already defined once so this time through unsupported
return EFI_UNSUPPORTED;

}

Save and close MyWizardDriver.c
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Je A 0

0 Open C:\FW\edk2\MyWizardDriver\ MyWizardDriver.h

Edit MyWizardDriver .h and add (copy and paste) the following to the list of Libraries:

// LAB FAUX
#include <Library/UefiRuntimeServicesTableLib.h>
// LAB FAUX

#include <Library/Debuglib.h:

SULAB FALX

#include {_ihraryfUEfiRuntinESeruicesTahle_ih.h>]
ff ENL LAD

Add include for the new .h file for the new .h file after
#include <Protocol/SimpleTextOut.h>

#include "‘MyWizardDriverNVDataStruc.h"

J/ Produced Protocols

iy
U #include <Protocol/SimnleTewtOut b
#include "MyWizardDriverlWVDataStruc.h” | J

d

Save and close MyWizardDriver.h

/ At the Visual Studio Command Prompt, type bui Id
Press “Enter” to rebuild the NT32 project.
: Type build run
Press “Enter” to start the NT32 Emulation.
8 At the Shell 2.0 prompt, type FsO:
: Press “Enter”
0 Type load MyWizardDriver.efi
Type the mem command to verify that the driver loaded properly by checking the memory
buffer.

Press “Enter”

At the Shell 2.0 prompt, type the mem command followed by the buffer address to display
the buffer contents.

For example, if you were using the following buffer, you would enter nem 0x0509B010

w
[ e 0 e CESS 0

H

[ e H £ HxBLHT BB

Note: If the buffer address starts with a letter, you must add a zero before the letter.
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Action
Press “Enter” to display the memory buffer. If the driver Start function was excuted
properly, mem will show the 0x0042 value used to fill the buffer.

Shell> fs0:

F30:%> load MyMizardDriver.efi

Inage 'FS0:\MyWizardDriver.efi’ loaded at GOBEOOO - Success

FS0:\> mem 0509b010

Memory Address 000000000509B010 200 Bytes
0509B010: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00
0509B020: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00
0509B030: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00
0509B040: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00
0509B050: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00
0509B060: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00
0509B070: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00
0509B080: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00
0509B090: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00

*
=
=

LI

*

LI T I T ]
== - - —- -]
== - — - - -]

»

L]
= =
= =
== = = = = I = I — = = i — = I -
L] *

L]

*
=
=

*

At the Shell 2.0 prompt, type reset
Press “Enter” to close the NT32 Emulation.

Keep the Visual Studio Command prompt open for the next lab
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8.6 Porting Unload () and Stop () Functions

In this lab, you'll port the driver’s “Unload” and “Stop” functions to free any resources the
driver allocated when it was loaded and started.

Action
{88 Open C:\fw\edk2\MyWizardDriver\MyWizardDriver.c

A8 Locate the unload function MyWizardDriverUnload then
add (copy and paste) the following text shown below before the return EFI_SUCCESS:

iT (DummyBufferfromStart '= NULL) {
FreePool (DummyBufferfromStart);
DEBUG ((EFI_D_INFO,"[MyWizardDriver] Unload, clear
buffer\r\n));

by
DEBUG ((EFI_D_INFO,"[MyWizardDriver] Unload success\r\n'));

113

120 'r

121 S/ Do any additional cleanup that is reguired for this driver

ZZ 'y

123 if (DummyBufferfromStart != NULL)

124 FreePool (ummyBuf ferfromStart) ;

125 DEBUG ((EFI_D THFO, "[MyWizardDriwver] Unload, clear buffer\rin™));
128 1

127 DEBUZ ((EFI D INFD, "[MyWizardDriwver] Unload success\rin™)i;

5
125 return EFI_SUCCESS;
130 }

Note: The code will deallocate the buffer using the FreePool library function.
<3 Locate the stop function MyWizardDriverDriverBindingStop and

comment out the return EFI_UNSUPPORTED; statement.

EFI_STATUS
EFIAPI
MywizardbriverbriverBindingstop (
IN EFI_DRIVER_BINDING_FROTOCOL *This,

IN EFI_HANDLE ControllerHandle,
IN UINTN numberofchildren,
IN EFI_HANDLE #ChildHand]leBuffer OPTIONAL

|return EFI_UNSUPPORTED; |

88 Add (copy and paste) the following text to body of the function (shown below):
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Step Action
1T (DummyBufferfromStart != NULL) {
FreePool (DummyBufferfromStart);
DEBUG ((EFI_D_INFO, ""[MyWizardDriver] Stop, clear
buffer\r\n));

}

DEBUG ((EFI_D_INFO, ""[MyWizardDriver] Stop, EFI_SUCCESS\r\n'));

return EFI_SUCCESS;

MyWizardDriverDriverBindingStop (
IN EFI_DRIVER_BINDING_PROTOCOL *This,

IN EFI_HANDLE ControllerHandle,
IN UINTN NumberOfChildren,
IN EFI_HANDLE *ChildHandleBuffer OPTIONAL

if (DummyBufferfromStart != NULL) {
FreePool (DummyBufferfromStart);
DEBUG ((EFI_D_INFO, "[MyWizardDriver] Stop, clear bufferirin™));

¥

\\?EBUG ((EFI_D_INFO, "[MyWizardDriver] Stop, EFI_SUCCESS\r\n™)});
return EFI_SUCCESS;
//return EFI_UNSUPPORTED;

J

1

Note: This code will deallocate the buffer using the FreePool library function. This a duplicate
of the check performed in the unload function, in case the stop function was executed prior to
unload.

Save and close the file.

At the Visual Studio Command Prompt, type bui Id

Press “Enter” to rebuild the project.

Type build run

Press “Enter” to start the NT32 Emulation.

At the Shell 2.0 prompt, type FsO:

Press “Enter”

Type load MyWizardDriver.efi

Press “Enter” to load the driver.

At the Shell 2.0 prompt, type the mem command followed by the buffer address to display the
buffer contents.

For example if you were using the foIIowmg buffer you would enter mem 0X05098010
[HyUlﬂaldD11u31] Suppulted SUCCESS u1th Faux Suppulted hy NURam Uapr

[HyUlﬂaldD11u31] Buf fer Bx@5A7BA1A

Note: If the buffer address starts with a letter, you must add a zero before the letter.
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Step Action
W Press “Enter” to display the memory buffer. If the driver Start function was excuted properly,
mem will show the 0x0042 value used to fill the buffer.

Shell> [s0:

F30:\> load MylizardDriver.efi

Image 'F30:\MyWizardDriver.efi’ loaded at 6OBEOOO - Success

F50:\> mem 0509b010

Memory Address 000000000509B010 200 Bytes
0509B010: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00 .B.
0509B020: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00 .B.
0509B030: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00 .B.
0509B040: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00 .B.
0509B050: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00 .B.
0509B060: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00 .B.
0509B070: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00 .B.
0509B080: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00 .B.
0509B090: 42 00 42 00 42 00 42 00-42 00 42 00 42 00 42 00 .

==~ — R —— R — = I — = I — - I — - |

* 0k ok ok ok ok kK kK

Now, test the “Unload” and “Stop” functions. At the Shell 2.0 prompt, type drivers

Press “Enter” to run the drivers command and retrieve the handle number associated with
MyWizardDriver

64 0000000A TNNO O FAT File System Driver Fu (6D99EB06-3D38-42
C2-A095-5F4300BFD7DC) /FuFile (961578FE-B6B7T-44C3-AF35-6BC705CD2B1F)
800000055 T HNND O UEFI Sample Driver F30:\\MyWizardDrive

r.efi
F30:\> _

Note: In this example, the driver handle is 78.

At the Shell 2.0 prompt, use the unload command to unload the driver by typing unload
78

Note: The handle number may be different for your configuration

Press “Enter” then press “y” to unload the driver.

y
F30:%> unload 78
Unload - Handle [S09EC101. [u/nl?

y

Unload - Handle [509EC10]1 Result Success.
F30:\> _
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Step Action
y[IB Confirming that the driver was properly unloaded requires two steps:
1) Check the Visual Studio Command Prompt for the DEBUG message.

P10penBlock: Could not open \\.\a:,
BlockSize : 2048

LastBlock : 4AFFF

PlohenRlock: Could nhot onen \\.\j:,
[MywWizardDriver] Unload success

2) Re-run the drivers command to verify the driver handle is not present.
62 0000000A T NN O O i5CST Driver Fu(6D99EBO6-3D3B-42

C2-A095-5F4300BFDDC) /FuFile (4579872D-EC4-4DD4-8486-063C06B182AT)
b4 00000O0A T NN O O FAT File System Driver Fu(bD99ES06-3D38-42

C2-A095-5F4300BFD?DC) /FuFile (961578FE-B6BT-44C3-AF35-6BC05CD2B1F)
FS0:\>

PAB8 At the Shell 2.0 prompt, type reset
v¥28 Press “Enter” to close the NT32 Emulation.
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LESSON 9
UEFI DRIVER WIZARD - ADDING HII

7”7
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9.1 Adding Strings and Forms to Setup HIl for User Configuration

In this lab, you’ll learn how to use HIl to add strings and forms to a firmware setup menu for
user configuration. Once you’ve complete this lab, your end result will match Figure 1.

My Wizard Driver

Figure 1 My Wizard Driver menu with strings and forms

9.1.1 Setup for Lab adding HIl
Step Action

Complete Section 1.1 above to configure for building with Visual Studio.

Start with LAB 8.6 solution and create a folder called MyWizardDriver in the
C:\fw\edk2 workspace

S .} | .+ Computer » OSDisk(C) » FW » edi2 »
File Edit View Tools Help

Organize * = Open Include in library Share with + Mew fi

i Favorites g Mame

e e e oy
Bl Desktop | IntelFrameworkPkg

& Downloads . MdeModulePkg

[ Google Drive . MdePkg

. MyWizardDriver

. MNetworkPkg

. Ni32Pkg

. Omap3hePkg

. OptionRomPkg

4 Libraries
@ Documents
J’ Music

(=] Pictures

Now, locate and open: C:\FW\LabSampleCode\MyWizardDriver
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Step Action
4

Copy the following Files to C:\FW\edk2\MyWizardDriver
e A R A

. v Computer » O5Disk (C) » PW » LabSampleCode » MyWizardDriver

File Edit View Teools Help
|| Organize = e Cpen Mew folder

¢ Favorites * Mame Date modifi
Bl Desktop £] Com ponentMame.c 3/13/2013 2
& Downloads |h] ComponentMame.h 3/13/20131
[=] Google Drive |n] DriverBinding.h 3/13/20131
E €] HiiConfigAccess.c 3/13/20131

7 Libraries |h] HiiConfighccess.h 3/13/20131
@ Docurnents |£] MyWizardDriver.c 3/13/2013 4
J? Music [n] MyWizardDriver.h 3/14/20131
[=] Pictures | & 2 | MyWizardDriver.inf 3/14/20131
=i Subversion ) MyWizardDriver.uni 371372013 2
2 videos ) MyWizardDriverwfr 3/13/20131
[h] MyWizardDriverNVDataStruc.h 3/14/20131

1% Computer 2] SimpleTextOutput.c 3/13/20131
& 0SDisk (C:) | [h] SimpleTextOutput.h 3/13/20131

Open Visual Studio Command Prompt

Setting environment for wusing Microsoft Uiswal Studio 20818 xB6 tools.

C:“\Program Files (xB6>“Microsoft Uiswal Studio 18.8~UC>

3 Type CD C:\fw\edk2

Type Edksetup (This is only needed if starting out with a new Visual Studio
Command Prompt Window)
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9.1.2 Edit Driver for adding Hll

Open C:\fw\edk2\MyWizardDriver

Open the following files for updating:
1) MyWizardDriverNVDataStruc.h
2) MyWizardDriver.vfr
3) MyWizardDriver.uni
4) MyWizardDriver.h
5) MyWizardDriver.c
6) MyWizardDriver.inf

Update the MyWizardDriverNVDataStruc.h file by copying and pasting the following
GUID as shown below:

This GUID is used to communicate to the HIl Database and Browser Engine

#define MYWIZARDDRIVER_FORMSET_GUID \

{\
0x5481db09, Oxe5f7, 0x4158, Oxab5, 0Oxc5, 0x2d, Oxbe, Oxa4, 0x95,
0x34, Oxff \

&

7 #define MYWIZRRDDRIVER VAR GUID

=] EY

9 O0x3€3729L3, 0x35fc, Oxd0a&, Onaf, OxcB, Oxed, Oxf5, O0x43, O0xll, Oxfl, Oxds
10 1

12 gdefine MYWIZARDDRIVER FORMSET GUID %
13 {

14 0x5481db0%, OxeSE7, 0x4158, Oxa5, OxcS, OxZd, Oxbe, Oxad, 0x95, Ox34, Oxff %
15}

18 #pragma pack(l)
1% typedef struct {

zZ1 UINTleé MHyWizardDriverStringDatal[20];
ZZ UINTEB MyWizardDriverHexData;
zZ3 TINTE HWizardDriverBase&dﬂress H

Save MyWizardDriverNVDataStruc.h

Update the MyWizardDriver.vfr file. Delete its contents and replace it with the
following by copying and pasting:

You’'re adding a reference to the GUID and to the NVRAM storage where the
configuration will be saved. In fact, you’re replacing most of the original .vfr.
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#include "MyWizardDriverNVDataStruc.h"

formset
guid = MYWIZARDDRIVER_FORMSET_GUID,
title = STRING_TOKEN(STR_SAMPLE_FORM_SET TITLE),
help = STRING_TOKEN(STR_SAMPLE_FORM_SET_ HELP),
classguid = EFI_HII1_PLATFORM_SETUP_FORMSET_GUID,
//
// Define a Buffer Storage (EFI_IFR_VARSTORE)
//
varstore MYWIZARDDRIVER_CONFIGURATION, // This is the data
structure type
//varid = CONFIGURATION_VARSTORE_ID, // Optional VarStore
ID
name = MWD_IfrNVData, // Define referenced

name i1n vfr
guid = MYWIZARDDRIVER_FORMSET_GUID; // GUID of this buffer
storage

Continue adding the remaining code to MyWizardDriver.vfr.

This is a Enable/ Disable question for the setup menu in the form of a Check box.

form formid = 1, title = STRING_TOKEN(STR_SAMPLE_FORML TITLE);
subtitle text = STRING_TOKEN(STR_SUBTITLE_TEXT);

subtitle text = STRING_TOKEN(STR_SUBTITLE_TEXT2);

//
// Define a checkbox to enable / disable the device
//
checkbox varid = MWD_IfrNVData.MyWizardDriverChooseToEnable,
prompt = STRING_TOKEN(STR_CHECK_BOX_PROMPT),
help = STRING_TOKEN(STR_CHECK_BOX_HELP),
//

// CHECKBOX DEFAULT indicate this checkbox is
marked with
//  EFI1_I1FR_CHECKBOX_ DEFAULT

//
flags = CHECKBOX DEFAULT ,
key =0,
default =1,
endcheckbox;
endform;
endformset;

Save MyWizardDriver.vfr
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Now onto the MyWizardDriver.uni file. You’ll add new strings to support the forms.
Delete the file’s content and replace it with the following by copying and pasting:

#langdef en "English"

#string STR_SAMPLE_FORM_SET_TITLE #language en "My Wizard Driver Sample
Formset"

#string STR_SAMPLE FORM_SET HELP #language en "Help for Sample Formset"
#string STR_SAMPLE FORM1 TITLE #language en "My Wizard Driver"

#string STR_SUBTITLE_TEXT #language en "My Wizard Driver
Configuration”

#string STR_SUBTITLE_TEXT2 #language en "Device XYZ Configuration"
#string STR_CHECK_ BOX_ PROMPT #language en "Enable My XYZ Device"

#string STR_CHECK BOX_ HELP #language en ""This is the help message
for the enable My XYZ device. Check this box to enable this device."

Save MyWizardDriver.uni

Now update the MyWizardDriver.h file. Add the following HII libraries starting at
approximately line 41 (as shown below) by copying and pasting:

By adding this code, now your driver will be consuming the HIIl Protocols and
producing the CONFIG ACCESS PROTOCOL.:

// Added for HI1I

#include <Protocol/HiiConfigRouting.h>
#include <Protocol/FormBrowser2._h>
#include <Protocol/HiiString.h>
#include <Library/DevicePathLib.h>

41

42 // Added for HII

43 #include <Protocol/HiiConfigRouting.h>
44 $include <Protocol/FormBrowserZ.h>

45 $include <Protocol/HiiString.h>

46 #include <Library/DevicePathLib.h>

47

48 J//

49 // Consumed Protoceols

To add a data structure for HII routing and access, add the following code at
approximately line 75 by copying and pasting after the “extern” statements:
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#define MYWIZARDDRIVER_DEV_SIGNATURE SIGNATURE_32 ("m", “w", °d-,
.r.)

// Need a Data structure for HIl routing and accessing
typedef struct {

UINT32 Signhature;
EFI1_HANDLE Handle;
MYWIZARDDRIVER_CONFIGURATION Configuration;
EF1_HANDLE DriverHandle[2];
EFI_HI11_HANDLE HitHandle[2];

//

// Consumed protocol

//

EFI_HI1_DATABASE_PROTOCOL *HiiDatabase;
EFI_HII_STRING_PROTOCOL *HiiString;
EFI_HI1_CONFIG_ROUTING_PROTOCOL *HiiConfigRouting;
EF1_FORM_BROWSER2_PROTOCOL *FormBrowser2;
//

// Produced protocol

//

EFI_HII_CONFIG_ACCESS_PROTOCOL  ConfigAccess;
} MYWIZARDDRIVER_DEV;

#define MYWIZARDDRIVER_DEV_FROM_THIS(a) CR (a, MYWIZARDDRIVER_DEV,
ConfigAccess, MYWIZARDDRIVER_DEV_SIGNATURE)

#pragma pack(l)

///
/// HI11 specific Vendor Device Path definition.
///
typedef struct {
VENDOR_DEVICE_PATH VendorDevicePath;
EFI_DEVICE_PATH_PROTOCOL End;

} HII_VENDOR_DEVICE_PATH;

#pragma pack()
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73 extern EFI_HIT CONFIE ACCESS PROTOCOL gMyWizardDriverHiiConfigRocess;
T4

75 #define MYWIZRRDDRIVER DEV SIGNATURE SIGNATURE 32 ('m', 'w', 'd', 'r") lﬂ
Ta

77 ff Heed a Data structure for HIT routing and accessing
T8 typedef struct {

Ta TINT3Z Signature;

EO

Bl EFI_HAENDLE Handle;

B2 MYWIZARDDRIVER CONFIGURRTICH Configuration;

B3

B4 EFI_HARNDLE DriwverHandle[2Z];
BES EFI_HII HRNDLE HiiHandle[Z2];

=1 L

B7 F¢ Consumed protocol

BE L

B3 EFI_HITI DATABASE PROTOCOL *HiiDatabase;

20 EFI_HII STRING PROTOCOL *HiiString;

31 EFI_HITI CONFIG ROUTING PROTOCOL *HiiConfigRouting;
52 EFI_FOEM BROWSERZ PROTOCOL *FormBrowser?Z;

93

54 L

a5 F# Produced protocol

948 L

a7 EFI_HITI CONFI& RCCESS PROTOCOL Confighccess;

9B

95 } MYWIZRRDDRIVER DEV;

100

101 #define MYWIZARDDRIVER_DEV_FROM THIS(a) CR (a, MYWIZARDDRIVER DEV, Configi
102

103 $pragma pack(l)

104 F7F

105 f/4 HII specific Vendor Device Path definition.

106 777

107 typedef struct {

108 VENDOR DEVICE PATH VendorDevicePath;
105 EFI_DEVICE PATH PROTOCOL End;

110 } HII VENDOE DEVICE PATH;

111

112 fpregms pack()

113 77

114

JF Include files with function prototypes

Save MyWizardDriver.h
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Now onto the MyWizardDriver.c file.

Add local definitions for the form GUID, variable name, and device path for
HIl at approximately line 13 after the #include "MywizardDriver.h" by coping and
pasting the following code.

In this step, you declare a local (to the module “m”) variable for the GUID we
declared; the NVRAM variable name; driver handles; our configuration data; and the
device path support.

//H11 support
EFI_GUID mMyWizardDriverFormSetGuid = MYWIZARDDRIVER_FORMSET_GUID;

CHAR16 mlfrVariableName[] = L"MWD_IfrNVData";
EF1_HANDLE mDriverHandle[2] = {NULL, NULL};
MYWIZARDDRIVER_DEV *PrivateData = NULL;

// H11 support for Device Path
HI1_VENDOR_DEVICE_PATH mHiiVendorDevicePath = {

{

HARDWARE_DEVICE_PATH,
HW_VENDOR_DP,
{
(UINT8) (sizeof (VENDOR DEVICE PATH)),
(UINT8) ((sizeof (VENDOR DEVICE_PATH)) >> 8)

}
3,
MYW1ZARDDRIVER_FORMSET_GUID

3>
{

END_DEVICE_PATH_TYPE,
END_ENTIRE_DEVICE_PATH_SUBTYPE,
{
(UINT8) (END_DEVICE_PATH_LENGTH),
(UINT8) ((END_DEVICE_PATH_LENGTH) >> 8)

}
}
};

Locate EFI_STATUS within the function MyWizardDriverDriverEntryPoint in the
MyWizardDriver.c file (approx. Line 184) and add HII local definitions by copying
and pasting (as shown below):

// HIl Locals

EF1_HI1_PACKAGE_LIST_HEADER *Packagel istHeader ;
EF1_HI1_DATABASE_PROTOCOL *Hi iDatabase;
EF1_HI1_HANDLE HiiHandle[2];
EFI_STRING ConfigRequestHdr;
UINTN BufferSize;
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72

178 |

175 EFI_STATUS Status;

180

181 f4 HII Locals

1582 EFI_HIT PRCERGE LIST HERDER *PackagelListHeader;
1562  ESEL HIL DAIABASE DRUIOLCLL THiilatabase;

184 EFTI_HIT HAWDLE HiiHandle[Z2];

185 EFI_STRING ConfigRequestHdr;
e I T reror e,

187

188 Statuas = EFI_SUCCESS;

183

Locate the ASSERT_EFI_ERROR (Status); statement and the line: // Retrieve
HIl Package List Header on ImageHandle (approximately line 202).
Now, add the following code to install the configuration access protocol (produced)
by copying and pasting (as shown below) before the line:// Retrieve HII

Package List Header on ImageHandle
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//

//Now do HIl Stuff

// Initialize the local variables.
ConfigRequestHdr = NULL;

// Initialize driver private data
PrivateData = AllocateZeroPool (sizeof (MYWIZARDDRIVER_DEV));
if (PrivateData == NULL) {
return EFI_OUT_OF_RESOURCES;

}

PrivateData->Signature = MYWIZARDDRIVER_DEV_SIGNATURE;

PrivateData->ConfigAccess.ExtractConfig =
MyWizardDriverHiiConfigAccessExtractConfig;
PrivateData->ConfigAccess.RouteConfig =
MyWizardDriverHiiConfigAccessRouteConfig;
PrivateData->ConfigAccess.Callback =

MyWizardDriverHiiConfigAccessCal lback;

//

// Publish sample Fromset and config access

//

Status = gBS->InstallMultipleProtocollnterfaces (
&mDriverHandle[O0],
&gEfiDevicePathProtocolGuid,
&mHi1VendorDevicePath,
&gEfiH11ConfigAccessProtocolGuid,
&PrivateData->ConfigAccess,

NULL
)
ASSERT_EFI_ERROR (Status);

PrivateData->DriverHandle[O] = mDriverHandle[O];
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[
=

ASSERT EFI_ERRCR (Status);

[
L R

i
ffHow do HII Stuff

(=T

-1

fS Imitialize the local wvariables.
ConfigRequestHdr = NULL;
L
F4 Imitiali=ze driver priwvate data
L
PrivateData = RllocateZeroPool (sizeof (MYWIZRRDDRIVER DEV));
if (PrivateData == NULL) {
return EFI_OUT OF RESOURCES;

o La k3 P D W

}

o

-1

PrivateData—->Signature = MYWIZRRDDRIVER DEV SIGMATURE;

[ex]

PriwvateData->Confighccess ExtractConfig = MyWizerdDriverHiiConfiglccess
PriwvateData->Confighccess_ RouteConfig = MyWizaerdDriverHiiConfighccessBco
PriwvateData->Confighccess._Callback = MyWizardDriverHiiConfiglAccessCallk

'y

Sf Publish sample Fromset and config access

L

Status = gBS-*InstallMultipleProtocolInterfaces |
smDriverHandle[0],
&gEfiDevicePathProtocolGuid,
smHiiVendorDevicePath,
&gEfiHiiConfighccessProtocolGuid,

Mo DD -] g O s D3 R D

|l =]

&PrivateData—->Confighccess,

Pa

{5 L L L L L LT L I I ST I T I R e e e e Y e e Y e e O e Y Y e e O o
L

3 NULL

4 1

5 RSSERT EFI _ERROR (Status);

[

T PriwvateData->DriverHandle[0] = mDriverHandle[O];

B 5

35 S Betrieve HII Package List Header on ImageHandle
40 rr

Ry RY ORI RI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI ORI BRI RY R

.
s

Status = gBS->0penProtocol |

Next, add code to register a list of HIl packages in the HIl Database with the HII
device path. This requires you to replace existing code (see below) by copying and
pasting the new code at approx. line 265.

Find: 7/ Register list of HIl packages in the HIl Database and replace

NULL,
&HiiHandle

The HII Browser will need to find your HIl Package and it does this when the
call is made to NewPackagelList with the device path of your driver’s HII
packages. The mDriverHandle is your Driver’s Device path. Use this in the
call to NewPackagelList instead of the NULL parameter used before.
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Old Code

130 1

131 if (IEFI_ERROR (Status)) |

132 £

133 J/ Begister list of HITI packages in the HIT Database
134 I

135 Status = HiilDatakase-*NewPackagelist |

136 HiiDatabase,

187 _~TeckagelisiMwger,

13g HULL,
133 sHiiHandle

200
201 LSSERT EFI_ERROR (Status);
20z }

208}

204  Status = EFI_SUCCESS;

205

206 //

mDriverHandle[O],

&HiiHandle[O]
New Code
Z57 15
258 if (IEFI_ERROR (Statua))
253 i
2el S Begister list of HII packages in the HII Database
28l 'y
Zel Status = HiiDetabase-rNewPackagelList |
Z2e3 HiiDatabase,
284 _#=thagelisthiaer,
265 nbriverHandle[0],
266 &HiiHandle [O] )
287
288 LSSERT EFI_ERROR (Status);
283 1
270 1
Z71 Status = EFI_SUCCESS;

Next, you’ll add code to initialize the My Wizard Driver NVRAM variable by
copying and pasting the following code before the // Install Driver
Supported EFI Version Protocol onto ImageHandle comment (as shown
below at approximately line 273):
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PrivateData->HiiHandle[0] = HiiHandle[O];
BufferSize = sizeof (MYWIZARDDRIVER_CONFIGURATION);

// IF driver is not part of the Platform then need to get/set
defaults for the NVRAM configuration that the driver will use.

Status = gRT->GetVariable (

mlfrVariableName,

&mMyWizardDriverFormSetGuid,

NULL,

&BufferSize,

&PrivateData->Configuration

iT (EF1_ERROR (Status)) { // Not definded yet so add it to the NV
Variables.
// zero out buffer
ZeroMem (&PrivateData->Configuration, sizeof
(MYWIZARDDRIVER_CONFIGURATION)) ;
Status = gRT->SetVariable(
mifrVariableName,
&mMyWizardDriverFormSetGuid,
EFI_VARIABLE_NON_VOLATILE |
EF1_VARIABLE_BOOTSERVICE_ACCESS,
sizeof (MYWIZARDDRIVER_CONFIGURATION),
&PrivateData->Configuration // buffer is 000000

);

now
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270 1

271 Status = EFI_SUCCESS;

272

273 PrivateData->HiiHandle [0] = HiiHandle[0];

274

275 BufferSize = sizeof (MYWIZRRDDEIVER CONFIGURATICN) ;

278

277 fF IF driwver is not part of the Platform then need to get/set defaults for 1
278 Status = gRT-*EetVariable |

273 mIfrVariableName,

2B0 smMyWizardDriverFormSetGuid,

2B1 NULL,

2B2 &BufferSize,

2B3 &PrivateData-*Configuration

2B4 e

2B5 if (EFI_EBROR (Status)) { /S Hot definded yet so add it to the NV Variables
2Bg ff =zeroc out buffer

2B7 ZeroMem (&PrivateData->Configuration, sizecof (MYWIZARDDRIVER CONFIGURE
ZBB Status = gRT-*S5etVariable |

2BS mIfrVariaebleName,

230 smMyWizardDriverFormSetGuid,

291 EFI VRERIABLE NON VOLATILE | EFI_VARIRBLE BOOTSERVICE RCCESS,
292 sizeof (MYWIZARDDRIVER CONFIGURRTION),

233 &PrivateData—->*Configuration Ff buffer is 000000 mnow

2594 1F

2395 1

259¢% ’r

257 S Install Driver Supported EFI Version Protocol onto ImageHandle

Save MyWizardDriver.c

Now onto the final file, MyWizardDriver.inf. Add the following protocols in the
[protocols] section that are being used by copying and pasting (as shown below):

gEfiHI1StringProtocolGuid ## CONSUMES
gEfiHi1ConfigRoutingProtocolGuid ## CONSUMES
gEfiFormBrowser2ProtocolGuid ## CONSUMES
gEfiHi11DatabaseProtocolGuid ## CONSUMES

o o= e
55 gEfiComponentNameProtocolGuid
=1 gEfiHiiConfighcoessProtocolGuid
57 gEfiSimpleTextOutProtocolEuid
5B

53

@l gEfiHiiStringProtocolGuid

ol gEfiHiiConfigRoutingProtocoliuid

a2 gEfiFormBrowserZBProtocolfuid
(= gEfiHiiDetebkaseProtocolGuid
ad

Save the MyWizardDriver.inf file. All the files should be saved at this point.

Re-Open the Visual Studio Command Prompt

Add MyWizardDriver.inf to the Nt32Pkg.dsc (See Lab 8 building MyWizardDriver)
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Type build

Press “Enter”

Type build run

Press “Enter”

At the UEFI Shell prompt,type fs0:

Press “Enter”

Type Load MyWizardDriver.efi

Press “Enter” This will load your driver into memory

Fﬂﬁ:\}

F30:\>»

Type exit

Press “Enter”

Now at the setup front page menu, select “Device Manager”

Press “Enter”
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Inside the Device Manager menu press the down to “My Wizard Driver
Sample Formset”

Device Manager

Press “Enter” .

My Wizard Driver

Note: Notice that your form is now displayed with a choice to enable your
device. Also notice the titles and help strings that are in the .UNI file you
edited.

At this point since the HII configuration routing functions are not functional the
values (Enable/ Disable) will not be saved to NVRAM. The next lab will update the
HIl Extract, Route, and call back functions for the HII configuration routing protocol
your driver will produce.

Press the space bar to Enable and Disable the “Enable My XYZ Device”
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Press F10 to attempt to save

Note: You're not able to save the data changes at this point.

Press “Enter”

Press “Escape”, and then “Y” to exit

To Exit the “Device Manager” Page: Press “Escape”

Press Up Arrow to “Continue”

Press “Enter”

At the Shell prompt type Reset

ESC

Shell>

UEFI and EDK Il Base Training Lab and Reference Guide



45

Lesson 9: UEFI Driver Wizard — Adding Hll 81

Press “Enter” to return to the Visual Studio Command Prompt

‘ s Flivedk2 >

You’'ve completed the first lab and added strings and forms to setup HIl for user configuration.

However, the data is not saved to NVRAM. In the next lab, you’ll learn how to update Hll to
save data to NVRAM.

For any build issues copy the solution files from C:\Fw\LabSolutions\Lesson9.1
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9.2 Updating HIll to Save Data Settings

In this lab, you’ll learn how to modify and update your driver’s Hll code to save the users
settings into NVRAM. The UEFI Driver Wizard created the protocols for your driver to update
and interface with the HIl browser engine and database. The HIl configuration access Protocol
functions for MyWizardDriver are in the file C:\fw\edk2\MyWizardDriver\HiiConfigAccess.c.
This next lab will install these protocols and update them to save the user data from the Hll
menus into NVRAM.

Step Action

1 Update the MyWizardDriver.c file
Your driver will need to keep track of the consumed protocols in it's own data structure so it
will need to declare local pointers to these and then store them in its own private context
data structure.

2 Add the following local variable declarations in the function MyWizardDriverDriverEntryPoint
Entry Point (as shown below Approx. line 185 ):

EFI_HIT1_STRING_PROTOCOL *Hiistring;
EFI1_FORM_BROWSER2_PROTOCOL *FormBrowser2;
EFI_HI1_CONFIG_ROUTING _PROTOCOL *HiiConfigRouting;

175 EFI_SIZTUS Status;

1280

121 Ff HII Locals

122 EFI_HII PACEKAGCE LIST HEADER *PackagelListHeader;

123 EFI_HITI DATRBRASE PROTOCOL *HiiDatazkasze;

124 EFI_HIT HRNDLE HiiHandle[Z2];

1EB5 EFI_HII STRING PROTOCOL *HiiString;

1EB& EFI_FORM BROWSERZ PROTOCOL *FormBrowserZ;

187 EFI HII CONFIZ ROUTING PROTOCOL *HiiConfigRouting;

188 EFT_STRING ConfigRequestHdr;

125 TINTH BufferSize;

150

151 Status = EFI_SUCCESS;

152

3 Add the following code to locate and store consumed protocols before the

// Publish sample Fromset and config access comment (as shown below Approx. line
227):

The reason is to Locate the Hii Database, Hii String, Hii Form browser and config routing
protocols and store their pointers into the Private context data structure for your driver to
access.
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Step Action

//
// Locate Hii Database protocol
//
Status = gBS->LocateProtocol (&gEfiHiiDatabaseProtocolGuid, NULL, (VOID **) &HiiDatabase);
if (EFI_ERROR (Status)) {
return Status;

by

PrivateData->HiiDatabase = HiiDatabase;
//

// Locate HiiString protocol

//

Status = gBS->LocateProtocol (&gEFiHiiStringProtocolGuid, NULL, (VOID **) &HiiString);
if (EFI_ERROR (Status)) {
return Status;

}

PrivateData->HiiString = HiiString;
//

// Locate Formbrowser2 protocol

//

Status = gBS->LocateProtocol (&gEfiFormBrowser2ProtocolGuid, NULL, (VOID **) &FormBrowser2);
if (EFI_ERROR (Status)) {
return Status;

}

PrivateData->FormBrowser2 = FormBrowser2;

//

// Locate ConfigRouting protocol

//

Status = gBS->LocateProtocol (&gEFfiHiiConfigRoutingProtocolGuid, NULL, (VOID **)
&HiiConfigRouting);

if (EFI_ERROR (Status)) {
return Status;
s

PrivateData->HiiConfigRouting = HiiConfigRouting;
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=1 @y

'
F/ ¢ Locate Hii Database protocol

£

Status = gBS-*LocateProtocol (sgEfiHiiDastabaseProtocolfuid, NUL

[Tel e ]

=]

1 if (EFI_ERROR (Status)) {

2 return Status;

3}

4 PrivateData—>HiiDatabase = HiiDatabase;
5

& i

T F/ ¢ Locate HiiString protocol

<] i

LTe}

Status = gBS-*LocateProtocol (sgEfiHiiStringProtocolfuid, NULL,

[a] if (EFI_ERROR (Status)) {
1 return Status;
z 3
3 PrivateData-*HiiString = HiiString;
4
5 i
J/ ¢ Locate FormbrowserZ protocol
7 i

m

Status = gBS-*LocateProtocol (SgEfiFormBrowserZProtocolfGuid, N

3 if (EFI_ERROR (Status)) {

[u] return Status;

1}

2 PrivateData—>FormBrowser? = FormBrowserZ;

3

4 i

5 FF Locate ConfigRouting protocol

& i

T Status = gBS-*LocateProtocol (SgEfiHiiConfigRoutingProtocolGuid
<] if (EFI_ERROR (Status)) {

3 return Status;

o}

1 PrivateData-*HiiConfigRouting = HiiConfigRouting;
2

3

4 £

5 44 Publish sample Fromset and config access

& i

22
22
2z
22
22
23
23
23
23
23
23
23
23
23
23
24
24
24
24
24
24
248
24
24
24
25
25
25
25
25
25
25
25
25
25
28
26
28
26
28
2a
28
2a

-1

Status = gBS-rInstallMultipleProtocolInterfaces |
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Step Action

Since the Hii Database Protocol was located earlier in the code with the previous code insertion and is no
longer necessary, comment out the old OpenProtocol code with the “//” (approx. lines 289-298, as
shown below) and add the comment // Done above

Make sure not to comment out the second ““ if (IEFI_ERROR (Status)) {”

Mmoo o omom
I - VI L R U I

B3 B3 OR) R OR)DORIORDORD

Status = gB5-»0penProtocol |

ImageHandle,
&gEfiHiiPackagelListProtocolZuid,
(VOID **) &PackagelistHeader,
ImageHandle,

NULL,

EFI_OPEN PROTOCOL GET PROTOCOL
i

S/ Done above

fF if

£
£
£
£ f
£
i
o
L

{!EFI_ERROR (Statua)) ({
£
ff Betrieve the pointer to the UEFI HITI Datakase Protocol
o
Status = gBS5->LocateProtocol
&gEfiHiiDatabaseProtocolGuid,
NULL,
(VOID **) gHiiDatabase
1

2959

if

{1EFI_ERROR (Statua)) |

Note: The earlier LocateProtocol code already found the pointer to the Hii Database protocol and
stored it to the local pointer variable Hi iDatabase.

When we added the driver-consumed protocols, we searched via LocateProtocol for the Hii
Database pointer function. Since we did it above we’re now commenting out this code.

Comment out the matching “}” with “//” to the if statement (as shown below at
approx. line 310):

293
200
201
302
303
304
205
20&
207
208

if

Z03 \LSSERT EFI_ERROR (Status);

{1EFI_ERROR (Status)) {

F i
S Begister list of HII packages in the HII Database
o
Status = HiiDatabase-*HNewPackageList |
HiiDatabase,
PackagelistHeader,

mDriverHandle[O],
E£HiiHandle[0]
I

310 //

1 J

312
313

Status = EFI_SUCCESS;

[ Save MyWizardDriver.c
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Step Action

7 Open C:\fw\edk2\MyWizardDriver\HiiConfigAccess.c.

The Driver Wizard only made dummy functions for the extract, route and callback functions.
In order to save the Data passed into the forms from the Hii Browser engine, you will need
to port these functions to be functional.

8 Add the following extern statements for the form GUID and the NVRam variable (as shown
below) these are global to the driver module only hence the beginning lower case “m” is the
standard for a global for a module :
extern EFI_GUID mMyWizardDriverFormSetGuid;
extern CHAR16 mlfrVariableName[];

12 $#include "MyWizardDriwver_h"

13

14 extern EFI_GUID mMyWizardDriverFormSetGuid;
15 extern CHRRlG mIfrVariableName=[];

1la

17

18 oy

1% J// HII Config Access Protocol instance

9 Locate MyWizardDriverHiiConfigAccessExtractConfig and replace line 108,

“return EF1_NOT_FOUND”, with the following code spread over two pages:

FROM: TO:
85 EFI_STATUS 93 EFI_STATUS
86 EFIABI e 100 EFIAPI
857 MyWizardDriverHiiConfigRccessExtractConfig | 101 MyWizardDriverHiiConfigRccessExtractConfig |
98 IN CONMST EFI_HITI CCONFIG RCCESS _PROTOCCL  *This, 10z IN CONMST EFI_HII CCNFIG RCCESS PROTOCCL  *This,
23 IN CCOMST EFI_SIRING Reguest, 103 IN CCOHMST EFI_SIRING Reguest,
100 ouT EFI_STRING *Progress, 104 ouT EFI_STRING *Progress,
101 oUT EFI_STRING “Results 105 oUT EFI_STRING “Results
102 1 108 !
Ly 1 LU0 N\
104 return EFI_NOT_FOUND; i'_"ul 108  EFI_STATUS Status; |
105 1} | 105 UINTH BufferSize;
108 I| 110 MYWIZRRDDRTVER DEV *PrivateDgta;
107 /** »H Ik 111  EFI_HII_CONFIG_ROUTING_PROTOCOL *HiiConfigRouting)
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Step Action

EFI_STATUS Status;

UINTN BufferSize;
MYWIZARDDRIVER_DEV *PrivateData;
EFI_HII_CONFIG_ROUTING_PROTOCOL *HiiConfigRouting;
EFI_STRING ConfigRequest;
EFI_STRING ConfigRequestHdr;
UINTN Size;

BOOLEAN AllocatedRequest;

if (Progress == NULL ]| Results == NULL) {
return EF1_INVALID PARAMETER;

}

//

// Initialize the local variables.
//

ConfigRequestHdr = NULL;
ConfigRequest = NULL;

Size = 0;

*Progress = Request;
AllocatedRequest = FALSE;

PrivateData = MYWIZARDDRIVER_DEV_FROM_THIS (This);
HiiConfigRouting = PrivateData->HiiConfigRouting;
//
// Get Buffer Storage data from EFIl variable.
// Try to get the current setting from variable.
//
BufferSize = sizeof (MYWIZARDDRIVER_CONFIGURATION) ;
Status = gRT->GetVariable (
mlfrVariableName,
&mMyWizardDriverFormSetGuid,
NULL,
&BufferSize,
&PrivateData->Configuration

87
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if (EFI_ERROR (Status)) {
return EF1_NOT_FOUND;

if (Request == NULL) {
DEBUG ((DEBUG_INFO, '\n:: Inside of Extract Config and Request ==

Null "));
} else {
ConfigRequest = Request;
}
//
// Convert buffer data to <ConfigResp> by helper function BlockToConfig()
//

Status = HiiConfigRouting->BlockToConfig (
HiiConfigRouting,

ConfigRequest,
(UINT8 *) &PrivateData->Configuration,
BufferSize,
Results,
Progress
)
//
// Free the allocated config request string.
//
if (AllocatedRequest) {
FreePool (ConfigRequest);
ks
//
// Set Progress string to the original request string.
//

if (Request == NULL) {
*Progress = NULL;

} else if (StrStr (Request, L"OFFSET™) == NULL) {
*Progress = Request + StrLen (Request);

}

return Status;

Now locate MyWizardDriverHiiConfigAccessRouteConfig and replace line at approx.
228, “return EF1_NOT_FOUND”, with the following code:
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Step Action

FROM: TO:
148 **/ 227 =S
147 EFI_STATUS 2283 EFI_STRTUS
148 EFIRPI 229 EFIRPI
149 MyWizardDriverHiiConfigliccessRouteConfig | 230 MyWizardDriverHiiConfighccessRouteConfig |
150 IN CONST EFI_HII_ CONFIG_ACCESS PROTOCOL  *This, 231 IN CONST EFI_HII_ CONFIG_ACCESS PROTOCOL  *This,
151 IN CONST EFI_STRING Configuration, 23z IN CONST EFI_STRING Configuration,
152 ouT EFI_STRING *Progress 233 ouT EFI_STRING *Progress
154 | 235 | \
155 return EFI_NOT_FOUND; » ]\ 236 EFI_STATUS Status; ]
158 } 237 UINTN BufferSize;
157 || 238 MYWIZARDDRIVER DEV *PrivateData;
158 /** | 239 EFI_HIT CONFIG ROUTING PROTOCOL *HiiConfigRouting;
153 | 240
180 This function is called to provide results data to the driver. | 241 if (Configuration == NULL || Progress == NULL) {
18l This data consists of a unigue key that is used to identify || 242 return EFI_INVALID PARRMETER;
“ R e 2 oL Lo S Lo Lo = . LYY 1
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Step Action

EFI_STATUS Status;
UINTN BufferSize;
MYWI1ZARDDRIVER_DEV *PrivateData;

EFI_HI1_CONFIG_ROUTING_PROTOCOL *HiiConfigRouting;

if (Configuration == NULL || Progress == NULL) {
return EFI_INVALID_PARAMETER;
}

PrivateData = MYWIZARDDRIVER_DEV_FROM_THIS (This);
HiiConfigRouting = PrivateData->HiiConfigRouting;
*Progress = Configuration;

//
// Get Buffer Storage data from EFI variable
//
BufferSize = sizeof (MYWIZARDDRIVER_CONFIGURATION);
Status = gRT->GetVariable (
mlfrVariableName,
&mMyWizardDriverFormSetGuid,
NULL,
&BufferSize,
&PrivateData->Configuration

):
if (EFI_ERROR (Status)) {
return Status;

}

//
// Convert <ConfigResp> to buffer data by helper function ConfigToBlock()
//
BufferSize = sizeof (MYWIZARDDRIVER_CONFIGURATION);
Status = HiiConfigRouting->ConfigToBlock (
HiiConfigRouting,

Configuration,
(UINT8 *) &PrivateData->Configuration,
&BufferSize,
Progress

if (EFI_ERROR (Status)) {

return Status;

}

//

// Store Buffer Storage back to EFI variable

//

Status = gRT->SetVariable(

mlfrVariableName,

&mMyWizardDriverFormSetGuid,

EF1_VARIABLE_NON_VOLATILE | EFI_VARIABLE_BOOTSERVICE_ACCESS,
sizeof (MYWIZARDDRIVER_CONFIGURATION),
&PrivateData->Configuration

)
DEBUG ((DEBUG_INFO, *\n:: ROUTE CONFIG Saving the configuration to NVRAM \n'));

return Status;

//return EF1_NOT_FOUND;
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11 Lastly, locate MyWizardDriverHiiConfigAccessCal lback and replace at approx. line
-7 H H -
326, “return EFI_UNSUPPORTED;”, with the following code:
FROM: TO:
178 wvarizble and its data. 3zZ0 callback.
173 @retval EFI_DEVICE_ERROR The wariable could not be sawved. 321 **/
180 @retval EFI_UNSUPPORIED The specified Action is not suppo:r 322 EFI_STRTUS
181 callback. 23 EFIAPT
182 ~*;/ 324 MyWizardDriverHiiConfigAccessCallback |
13 EFI_STATUS 325 IN CONST EFI_HII_CONFIG_ACCESS_DROTOCOL *This,
184 EFIAFI 3Ze IN EFI_BROWSER _ACTICH Action,
185 MyWizasrdDriverHiiConfigRhceessCallback | 327 IN EFI_QUESTICON_ID QuestionId,
18¢ IN COMST EFI_HII CONFIG ACCESS_ PROTOCCL “This, 3z8 IN TUINTZ Type,
187 IN EFI_BROWSER_ACTION Action, 329 IN OUT EFI_IFR_TYPE_VALUE *Value,
188 IN EFI_QUESTICH_ID Questionld, 330 ouT EFI_BROWSER ACTICHM_REQUEST *ActionRequest
rJ.tiS LN ULNIE iﬁ, L 7
180 IN OUT EFI_IFR TYPE_VRLUE *Talue, 33z {
191 ouT EFI_BROWSER_ACTION_REQUEST *ActionRequest 333 MYWIZRRDDRIVER DEV *PrivateData; ﬂ
18z ] 334 EFI_STATUS Status;
133 { 335 EFI_FORM ID FormId;
194 return EFI_UNSUPPORTED; » [ 338
MYWIZARDDRIVER_DEV *PrivateData;
EF1_STATUS Status;
EFI_FORM_ID Formld;

DEBUG ((DEBUG_INFO, "\n:: START Call back ,Question ID=0x%08x Type=0x%04x Action=0x%04x",
Questionld, Type, Action));

if (((Value == NULL) && (Action = EFI_BROWSER_ACTION_FORM_OPEN) && (Action !=
EF1_BROWSER_ACTION_FORM_CLOSE))| |
(ActionRequest == NULL)) {
return EFI_INVALID_ PARAMETER;

}

Formld = 0;
Status = EFI_SUCCESS;
PrivateData = MYWIZARDDRIVER_DEV_FROM_THIS (This);

return Status;

12 Save HiiConfigAccess.c

13 In the Visual Studio Command Prompt, type build
14 Press “Enter”

15 Type build run

16 Press “Enter”

17 At the UEFI Shell prompt, type fsO:

18 Press “Enter”

19 Type Load MyWizardDriver.efi

20 Press “Enter”
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Step Action

Now at the setup front page menu press the down arrow to “Device Manager”

Inside the Device Manager menu select “My Wizard Driver Sample Formset”

Device Manager

Press “Enter” .

My Wizard Driver
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Step Action

sya Note: Once you hit “Enter”, notice that your form is now displayed with a choice to enable
your Device. Also notice the titles and help strings that are in the .UNI file you edited.

28 Test by Press the space bar to Enable and Disable the “Enable My XYZ Device” to change
its value from tolll

Note: Notice the “Configuration changed” message at the menu bottom.

o SRS 5|

Configuration changed -

Press “F10”
Press “Escape” to exit
Press “Escape” to exit the “Device Manager” Page

Press Up Arrow to “Continue”

Press “Enter”

At the Shell Prompt type dmpstore -all
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Step Action

Notice that enable is selected and saved in NVRam as the value of 0x00:

Uariable NU+BS '5481DB09-ESF7-4158-A5C5-2DBEA49534FF :MUD_TfrMUData’ DataSize = 2
B
00OEEEE: 00 0O 0O 00 0O 0O 00 O-00 OO 00 60 00 00 00 B0 *................
00000010: 00 00 00 00 0O OO 0O 0O-00 00 0N 00 OO 00 00 00 =................
000OEO20: 00 0O 0O 00 0O 00 0O BO-00 BY BO, Yy =L

Shell> _

fpragma pack(l)
typedef struct {

UINTle MyWizardDriverStrfngDatal[Z0];
UINTSE
TINTSE
UINTS

MyWizardDriverHeylatas:

=1 oy i G k)

WizardDriverChooseToEnable;

= T LS I T L L - I

oo

} MYWIZRARDDRIVER CONFIGURRTICN:

Because our data structure in MyWizardDriverNVDataStruc.h is stored in NVRAM with the variable name
MWD_ I'frNVData of type MYWIZARDDRIVER_CONFIGURATION, we can see the changes from our
menu accessing through our HIl forms.

Notice that the enable/disable byte is the last byte in data structure

MWD_ I frNVData.MyWizardDriverChooseToEnable where 00 == disable and 01 ==
enable.
Type Reset

Press ESC in 4 seconds to ski
Shell> reset_

Press “Enter” to return to the Visual Studio Command Prompt

‘ S Flivedk2>

For any build issues copy the solution files from C:\Fw\LabSolutions\Lesson9.2
NOTE: Del Directory C:\fw\edk2\Build\NT32\DEBUG_VS2010x86\IA32\MyWizardDriver before
the Build command to build the MyWizardDriver Clean
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9.3 Updating your driver to initialize data from the VFR data to
the HIl Database

In this lab, you’ll learn how to update your driver to initialize the data according to the defaults
set in the .VFR file. Thus when the user enters your driver’s menu for the first time, the values
will display the defaults according to the .VFR file settings. You will also learn the rich set of Hll
function calls that are part of the MdeModulePkg in the HiiLib by reviewing the “MdeModulePkg
Document.chm”.

9.3.1 Add HII Library Calls to Your Driver

For this lab you will update the following files: MyWizardDriver.inf, MyWizardDriver.h, and
MyWizardDriver.c

Action

Update the MyWizardDriver.inf file

Add the following package (as shown below):

The HII Library in the MdeModulePkg has many functions to help with Communication
to/from the Hii Database and Hii forms. One function call Hi iSetToDefaults will
compare the default settings from the .VFR file and update the driver’s configuration
buffer according to the settings in the .VFR file.

MdeModulePkg/MdeModullePkg.dec

22 [Packages]
23 HdePkg/MdePkg.dec
24 MdeModulePkg/MdeModulePkg . dec

Note: For other functions from the HII Library, open the .chm file “MdeModulePkg
Document.chm” and search for HiiLib.h.

Add the following library class (as shown below):

HilLib

3% [LikbraryClasses]

40 TUefibriverEntryPoint

41 TefiBootServicesTablelib
4z MemoryAllocationlib

43 BageMemoryLibk

44 BaseLik

45 Tefilikb

4z DevicePathlLib

47 Dekuglilk

4g HiiLik
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Save MyWizardDriver.inf
5
Update the MyWizardDriver.h file
6
Add the following code (as shown below):
#include <Library/HiiLib_h>
42 J/ Bdded for HII
43 $#include <Protocol/HiiConfigRouting.h>
44 finclude <Protococl/FormBrowserZ _h»
45 $#include «Protocol/HiiString.h>
48 $#include <Library/DevicePathLib_h¥»
47 $#include <Library/HiiLib_h>»
7 . .
Save MyWizardDriver.h
8
Update the MyWizardDriver.c file
9
Add Locals: first add 2 locals for your drivers configuration buffer and a boolean flag
from the Hii Library calls
Add the following at Approx. Line 190.
MYWIZARDDRIVER_CONFIGURATION *Configuration;
BOOLEAN ActionFlag;
180
1581 £ HII Locals
152 EFI_HIT PRCEARGE LIST HERDER *PackagelListHeader;
1583 EFI_HII DATABASE PROTOCCL *HiiDatabase;
134 EFI_HIT HAWDLE HiiHandle[Z2];
185 EFI_HITI STRING PROTOCOL *HiiString;
1as EFI_FORM BROWSERZ PROTOCOL *FormBrowserZ;
1a7 EFI_HITI CONFIG ROUTING PROTOCOL *HiiComfigRouting;
188 EFI_STRING ConfigRequestHdr;
1835 TUINTH BufferSize;
130 MYWIZARDDRIVER CONFIGURATICON *Configuration;
151 BOOLEAN LotionFlag;
152
153 Status = EFI_SUCCESS;
L 154
10 : . : : : . : .
Add the following to the MyWizardDriverDriverEntryPoint entry point funtion to line
319, approximately after “BufferSize =" as shown below
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Step Action

//

// Initialize configuration data

//

Configuration = &PrivateData->Configuration;

ZeroMem (Configuration, sizeof (MYWIZARDDRIVER_CONFIGURATION));

//

// Try to read NV config EFI variable first

//

ConfigRequestHdr = HiiConstructConfigHdr (&mMyWizardDriverFormSetGuid,
mifrVariableName, mDriverHandle[O]);

ASSERT (ConfigRequestHdr != NULL);

317

318 Bufferfize = sizecf (MYWIZARDDRIVER CONFIGURRTION);

313 £f

320 f4 Imitialize configuration data

321 £f

322 Configuration = &PriwvateData—->Configuration;

323 ZeroMem (Configuration, sizeof IIHYWIZARDDRI?ER_DDNFIGURATIGN:I:I.'

324

325 Iy

3Za /4 Try to read NV config EFI wvariabkle first

327 L

328 ConfigRequestHdr = HiiConstructConfigHdr (&mMyWizardDriverFormSetGuid, mIfrVa
3259 ASSERT (ConfigRegquestHdr != NULL) ;

330

331

33z f# IF driwver is not part of the Platform then need to get/set defzults for th

333 Status = gRI-»EetVariakle |

11 Modify the following lines:
@—338: remove: “&PrivateData->" from the “&PrivateData->Configuration”

@—342: remove line: ZeroMem (&PrivateData->Configuration, sizeof
(MYWIZARDDRIVER_CONFIGURATION));

@—347: remove: “&PrivateData->" from the “&PrivateData->Configuration”

FROM TO

317 = ||_z20

318 ¢/ IF driver is not part of the Platform then need to get/set defaults for the N 331

315  Status = gRT->GetVarisble ( 332 // IF driver is not part of the Platform then need to get/set defaults for 1
320 mIfrVarizbleName, 333  Svatus = gRI->GetVariable |

321 soMyWizardDriverFormSetCuid, 334 mIfzVarisblelame,

3zz NULL 335 smMyWizardDriverFormSesCuid,

323 sBufferSize, 338 NULL,

324 ( sPrivateData->Confighration ] T 337 sBufferfize,

azs ' == Configuration

326 if (EFIE I frr IO IE T TR ST MU Yarizbles. EEE) Vi

327 // zero out buffer 340 if (EFI_ERROR (Status)) { /# Not definded yet so add it to the NV Variable:
338\ ZeroMem (sPrivateData->Configuration, sizeof (MYWIZARDDRIVER CONFIGURAT migf | 341 // zero out buffer

329 = gRI->SetVarizble 322 Status = gRI->SetVariable!

330 mIfzVarisbleName, 343 mIfrVarisbleName,

331 smMyWizardDriverFormSesCuid, ELTS smMyWizardDriverFormSesCuid,

332 EFI_VARIASLE NON VOLATILE | EFI_VARIABLE BOOTSERVICE_ACCESS, o 345 EFI_VARIAELE NON_VOLATILE | EFI_VARIABLE BOOTSERVICE_ACCESS,
333 Sizect (MYWIZANDBS{YER_CONFIGURATION), 318 sizeof (MYWIZARDDRIVER_CONFIGURATION),

334 ( EPrivateData—>Configdyation // buffer is 000000 now w[{—|=ew Configuration // buffer is 000000 now

EES NUE g ELT] [

336} w[i] ( 349 7

337 /S 3 350 /{ EFI varisble for NV config doesn's exist, we should build chis variablc
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2 Add the following code to the MyWizardDriverDriverEntryPoint entry point code at
approximately line 349 before

// Install Driver Supported EFl Version Protocol onto ImageHandle
//

You're deleting the “}’ and replacing it with the following code (as shown below).
With this replacement we are adding an “else” to the “if” statement:

//

// EF1 variable for NV config doesn"t exist, we should build this
variable

// based on default values stored in IFR

//

ActionFlag = HiiSetToDefaults (ConfigRequestHdr,
EFI_HII1_DEFAULT_CLASS_STANDARD);
ASSERT (ActionFlag);
} else {
//
// EFIl variable does exist and Validate Current Setting
//
ActionFlag = HitvValidateSettings (ConfigRequestHdr);
ASSERT (ActionFlag);
} // Match if (EFI_ERROR (Status))
FreePool (ConfigRequestHdr);

// end HII
347 Configuration S/ buffer is 000000 now
348 1
349 oy
350 F4 EFI wariable for NV config doesn't exist, we should build this wariable
351 ff based on default walues stored in IFR
352 £
353 ARctionFlag = HiiSetToDefaults (ConfigRequestHdr, EFI_HII DEFRULT CLASS STRN
354 ASSERT (ActionFlag);
255 } else |
356 Ly
357 F4 EFI wariable does exist and Validate Current Setting
358 £
3539 BetionFlag = HiiVelidateSettings (ConfigRequestHdr);
360 BS55ERT (RctionFlag);

361 1 //F Match if (EFI_ERROR (Status))
362 FreePool (ConfigRegquestHdr);

363

364

365 ff end HII

388 i

3e7 f4 Imnstall Driver Supported EFI Version Protocol ocnto ImageHandle
288 Iy

3&9 Status = gBS->InstzllMultipleProtocolInterfaces |

oon =T 1T A1
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Action

Note the “}” on line 361 is still matching the initial I1If statement.
Make sure you do not have a duplicate “}”

Save the MyWizardDriver.c file

In the Visual Studio Command Prompt, type build

Press “Enter”

Type build run

Press “Enter”

At the UEFI Shell prompt, type fsO:

Press “Enter”

Type Load MyWizardDriver.efi

Press “Enter”

Type exit

Press “Enter”

Now at the setup front page menu select “Device Manager”

Press “Enter”

Inside the Device Manager menu press the down arrow to “My Wizard Driver
Sample Formset”

Device Manager
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Step Action

26
Press “Enter” .

My Wizard Driver

Press “Escape” to exit

To Exit the “Device Manager” Page: Press “Escape”

Press Up Arrow to “Continue™

Press “Enter”

Type Reset

ESC

Shell>
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Step Action

Press “Enter” to return to the Visual Studio Command Prompt

For any build issues copy the solution files from C:\Fw\LabSolutions\Lesson9.3
NOTE: Del Directory C:\fw\edk2\Build\NT32\DEBUG_VS2010x86\IA32\MyWizardDriver before
the Build command to build the MyWizardDriver Clean
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9.3.2 Add your Driver to the platform
As of now, your driver needs to be soft loaded each time from the shell prompt. In this lab,
you’ll update the platform .FDF file to force your driver to load as part of the platform UEFI
driver.

Open to update: C:\fw\edk2\Nt32PkgNt32Pkg.Fdf
Add the following code (as shown below before “Vif $(BUILD NEW_SHELL) == TRUE”):

INF MyWizardDriver/MyWizardDriver.inf

e —— = == e —— e —

INF MdEMDdu1EPk-fUH1ver5a1fwetwnrkf15c51Diefi5c51nxe inf

| $+(BUILD_MEW_SHELL) == TRUE
I|'~.|Fd Ehe11Pkngpp11cat10nf5he11f5he11.1nf
'endi

Save Nt32pkg.fdf

In the Visual Studio Command Prompt, type build
Press “Enter”

Type build run

Press “Enter”

At the Shell prompt type: exit
ESC
Shell>

Press “Enter”

Now at the setup front page menu press the down arrow to “Device Manager”

Press “Enter”
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Notice that the My Wizard Driver Sample Formset is added without having to issue
the “Load” command from the shell prompt.

Device Manager

st i s

Press “Escape”

Press Up arrow to “Continue”

Press “Enter”

Type Reset

ESC
Shell>

Press “Enter” to return to the Visual Studio Command Prompt

Gz Flilwedk2 >
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9.4 Updating the Menu: Reset Button

In this lab, you’ll learn how to add a reset button to your driver’s form menu. It’s time to add
more configuration fields to your menu, enabling users to modify more fields now that you’ve
built a driver that 1) saves data from forms into NVRAM 2) updates data from the .VFR forms

and 3) builds into the platform drivers.

The next set of labs will update .VFR, MyWizardDriver.vfr, and UNI MyWizardDriver.uni string
files to incrementally add a reset button (9.4), pop-up box (9.5), string name (9.6), and numeric
hex value (9.7) to your driver’s form menu:

Step Action

Update the MyWizardDriver.vfr file
a Add the following code (as shown below after the “GUID” definition
Apprx. Line 29):
With this code you are created a VFR sub-function called
“MyStandardDefault”
defaultstore MyStandardDefault,
prompt = STRING_TOKEN(STR_STANDARD_ DEFAULT_PROMPT),
attribute = 0x0000; // Default ID: 0000 standard
default
27 guid = MYWIZARDDRIVER FORMSET GUID; JSf GUID of this buffer storage
':2 defesultstore MyStaenderdDefsult,
30 prompt = STRING TOKEN(STR STANDARD} DEFAULT PROMET),
31 attribute = 0x0000; ff Defeult ID: 0000 stenderd defeult
32
3
Add the folowing code before the “endform” (as shown below Approx.
Line 55):
resetbutton
defaultstore = MyStandardDefault,
prompt =
STRING_TOKEN(STR_STANDARD DEFAULT_PROMPT_RESET),
help = STRING_TOKEN(STR_STANDARD_ DEFAULT_HELP),
endresetbutton;
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Step Action

52 endcheckbox;

53

54

55 resetbutton

=11 defesultstore = MyStanderdDefeult,

57 prompt = STRING TOFEN(STR STANDARD DEFAULT DRCMDPT RESET),
5B help = STRING TOFEN(STE STANDARD DEFAULT HELP) ,
53 endresetbutton;

&0

[ 1

[ endform;

&3

g4 endformset;

vl Save MyWizardDriver.vfr

Update the MyWizardDriver.uni file

Add the following strings at the end of the file to support the
“STR_“ referenced added in the .vir file:

#string STR_STANDARD_DEFAULT_PROMPT #language en "'Standard
Default™

#string STR_STANDARD_ DEFAULT_ PROMPT_RESET #language en
"Reset to Standard Default'

#string STR_STANDARD_DEFAULT_HELP #language en "This
will reset all the Questions to their standard default value'

o U

7 Save MyWizardDriver.uni
8 In the Visual Studio Command Prompt, type build
9 Press “Enter”

10 Type build run

11 Press “Enter”

12 Type exit

13 Press “Enter”

14 Now at the setup front page menu press the down arrow to “Device
Manager”

15 Press “Enter”

16 Inside the Device Manager menu press the down arrow to “My Wizard

Driver Sample Formset”

UEFI and EDK Il Base Training Lab and Reference Guide



Lesson 9: UEFI Driver Wizard — Adding HII 106

Step Action

17 Access the My Wizard Driver menu and notice the item “Reset to
Standard Default”

My Wizard Driver

Press Down Arrow to “Reset to Standard Default”

Press “Enter

Notice the geCcigi fTe[igId [elsMsEgle[Sleld Message at the bottom of the
menu

To Exit Press “Escape” then “Y”

To Exit the “Device Manager” Page: Press “Escape”

Press Up Arrow to “Continue”

Observe: Notice that since this change requires a reset, the Nt32 will
exit out completely.

Press “Enter” to return to the Visual Studio Command Prompt

G =S Fli~edk2 >

For any build issues copy the solution files from C:\Fw\LabSolutions\Lesson9.4
NOTE: Del Directory C:\fw\edk2\Build\NT32\DEBUG_VS2010x86\IA32\MyWizardDriver before
the Build command to build the MyWizardDriver Clean.
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9.5 Updating the Menu: Pop-up Box

In this lab, you’ll learn how to add a pop-up box to your driver’s form menu by using the
“oneof” VFR term. We will also only update the MyWizardDriver.vfr and MyWizardDriver.uni
files.

My Wizard Driver

400 Hex

vty

Figure 5 My Wizard Driver with a pop-up box

Action

Background Information (not a step)
The VFR term “oneof” will declare a pop-up menu. The user then selects one field that will
dictate the value stored in the NVRAM variable. Looking at Figure 6 above, there are three

values:
0 500 Hex STR_ONE_OF TEXT3
1 480 Hex STR_ONE_OF TEXT2
2 400 Hex STR_ONE_OF TEXT1

Add code to give your driver menu a pop-up menu item by defining a “oneof”
item. Also, if the device is “disabled”, then use the VFR term “grayoutif”
statement so that the pop-up menu is not accessible and cannot be

changed. The browser engine will use the configuration variable

MWD __IfrNVData.MyWizardDriverChooseToEnable with a value of 0xO to
determine if the device is enabled or disabled

Update the MyWizardDriver.vfr file

Add the following code before the “resetbutton” statement (approximately line
53)

L
2
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Step @ Action

//
// Define oneof (EFI_IFR_ONE_OF)
//
grayoutif idegval MWD_IfrNvVData.MyWizardDriverChooseToEnable ==
0x0;
oneof name = MyOneOf2, // Define
reference name for Question
varid = MWD_IfrNVData.MyWizardDriverBaseAddress,
// Use "DataStructure.Member' to reference Buffer Storage
prompt = STRING_TOKEN(STR_ONE_OF_PROMPT),
help = STRING_TOKEN(STR_ONE_OF_HELP),
//
// Define an option (EFI_IFR_ONE_OF_OPTION)
//
option text = STRING_TOKEN(STR_ONE_OF TEXT3), value = 0xO,
flags = O;
option text = STRING_TOKEN(STR_ONE_OF_TEXT2), value = 0Ox1,
flags = O;
//
// DEFAULT indicate this option will be marked with
// EFI1_IFR_OPTION_DEFAULT
//
option text = STRING_TOKEN(STR_ONE_OF _TEXT1), value = 0x2,
flags = DEFAULT;
endoneof;
endif;
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Action
51 default = 1,
52 endcheckbox;
53 77
54 // Define oneof (EFI_IFR ONE OF)
55 i
5a grayoutif idegwvel MWD IfrNVDeta MyWizardDriverChooseToEnable == 0x0;
57
58 onecf neme = MylnelfZ, F4 Define referend
53 wvarid = MWD IfrNVDaete MyWizardDriverBaselhddress,
a0 £ Use "DataStructure. Member"™ to reference Buffer Storage
gl prompt = STRING TOEEN(STR ONE OF PROMPT),
&z help = STRING TOEEN (STR ONE OF HELE),
&3 i
&4 £/ Define an option (EFI_IFR ONE_OF OPTION)
&5 i
113 option text = STRING TOEEN (STE CNE OF TEXT3), welue = 0x0, flags = 0;
a7 option text = STRING TOEEN (STE _CONE OF TEXTZ), welue = 0Oxl, flags = 0;
6B i
(=] f4 DEFAULT indicete this option will be merked with
T0 ff EFI_TFR OPTION DEFAULT
71 £
T2 option text = STRING TOEEN(STR CHNE OF TEXT1), walue = OxZ,
73 flags = DEFAULT;
T4 endoneof;
75 endif;
Te
77
T8 resetbutton
79 defaultstore = MyStandardDefault,
3 ‘ Save the MyWizardDriver.vfr file
| Update the MyWizardDriver.uni file
5 Add the following code to the end of the file (as shown below):
#string STR_ONE_OF_PROMPT #language en ""Select Base Address"
#string STR_ONE_OF_HELP #language en "Select a Base address of 400,
480 or 500 Hex. Values 0,1 or 2(default) is stored in the NVRAM Data"
#string STR_ONE_OF_TEXT1 #language en 400 Hex"
#string STR_ONE_OF_TEXT2 #language en "480 Hex"
#string STR_ONE_OF_TEXT3 #language en "'500 Hex"
33 #string STR_STANDARD DEFAULT HELP §language en "This will reset =211 the Questions to their
34
35 #string STR_ONE_OF PROMET ${laenguage en “"Select Base Address"
36
37 #string STR _ONE_OF HELP flenguage en "Select = Base address of 400, 4EB0 or 500 H
ae
33 #string STR_ONE_OF TEXT1 ${laenguage en "400 Hex"
40
4l $string STR ONE_OF TEXTZ flenguage en "4B0 Hex"
4z
43 $string STR ONE OF TEXTS
[ ‘ Save MyWizardDriver.uni
7 ‘ In the Visual Studio Command Prompt, type build
8 Press “Enter”
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Step ‘ Action
9 | Type build run

10 ‘ Press “Enter”

11 ‘ Type exit

12 ‘ Press “Enter”

13 Now at the setup front page menu press the down arrow to “Device
Manager”

14 ‘ Press “Enter”

15 Inside the Device Manager menu press the down arrow to “My Wizard Driver
Sample Formset”

16 Down Arrow to “Select Base Address”

My Wizard Driver

‘ Press “Enter” Notice the Pop up menu
Select “480 Hex”

My Wizard Driver

) ‘ Press “Enter”
20 ‘ Observe: Notice the golelsl #Te[S1 =t fe]alel=1ale[=Tols

message at the bottom
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Step ‘ Action

Test the “grayoutif” by selecting “Enable My XYZ Device” then press the
“Space” bar to toggle off or “Disabled”.

My Wizard Driver

Notice the “Select Base Address” is now grayed out and not selectable
Press “Space” again to Enable

To Exit Press “Escape” then “Y” or “F10” then “Escape”

To Exit the “Device Manager” Page: Press “Escape”
Press Up Arrow to “Continue”
At the Shell Prompt type: dmpstore -all
NU+B3 5481DB09-ESF?-4158-A5C5-2DBEA49534FF :HUD_I friVData

Shell>

fpragma packil)
typedef struct |

UINTl1é MyWizardDriverStringDatal[Z0];
UINTZ L il S

UINTE MyWizardDriverBasefddress;
UINTB

MyWizaaorrIre MElocnable;

W om -] @y g L k) B

[ I S T T O I O

} MYWIZRRDDRIVER COMFIGURATICH;

By updating MyWizardDriverNVDataStruc.h, our data structure stored in NVRAM
is named MWD __IfrNVData of type MYWIZARDDRIVER_CONFIGURATION.

Notice that the base address byte is the next to the last byte in the data
structure MWD_ I frNVData.MyWizardDriverBaseAddress where 02 == 400H, 01
== 480H, 00 == 500H

Notice the NVRAM Variable with the value of 480H will have a true value of 01.

|
|
|
|
|
|
File MyWizardDriverNVDataStruc.h
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Step ‘ Action

Type “reset” at the Shell prompt

Press “Enter” to return to the Visual Studio Command Prompt

For any build issues copy the solution files from C:\Fw\LabSolutions\Lesson9.5
NOTE: Del Directory C:\fw\edk2\Build\NT32\DEBUG_VS2010x86\IA32\MyWizardDriver before
the Build command to build the MyWizardDriver Clean.
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9.6 Updating the Menu: Creating a String to Name a Saved
Configuration

In this lab, you’ll create a string to name a saved configuration that will be stored into the
NVRAM variable space. This lab uses the VFR term “string” to prompt the user to enter a
string value. The VFR can determine the minimum and maximum number of characters of the
string length with the terms “minsize” and “maxsize”. Since there is also an
enable/disable switch, the VFR can use the “grayoutif” term again to allow or disallow
changes to this field.

My Wizard Driver

Figure 6 : Menu with a string item

Step ‘ Action

Update the MyWizardDriver.vfr file

Add the following code to the location at approx. line 77 and before the
“resetbutton” item (as shown below):

1
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Step  Action
//
// Define a string (EFI_IFR_STRING) to name the configuration in
the
// NVRAM variable
//
grayoutif idegval MWD_IfrNVData.MyWizardDriverChooseToEnable ==
0x0;
string varid = MWD_IfrNVData.MyWizardDriverStringData,
prompt = STRING_TOKEN(STR_MY_STRING_PROMPT),
help = STRING_TOKEN(STR_MY_STRING_HELP),
minsize = 3,
maxsize = 20,
endstring;
endif;
T4 endoneot;
75 endif;
TE
77
TB 'y
73 /7 Define & string (EFI_IFR STRING)to neme the configuration in the
BO ff WVBRM werieble
Bl L
B2
B3 rr
g4 grayoutif idegval MWD IfrHNVDete MyWizardDriverChooseToEnable == 0Ox0;
g5 |
Bo string warid = MWD IfrNVDete. MyWizerdDriverStringData,
B7 prompt = STRING TCOEEN (STR MY STRING PROMPT),
gE help = STRING TOKEN (STR_MY STRING HELD),
B9 minsize = 3,
a0 mexsize = 20,
21
22 endstring;
53 endif;
S4
a5 resetbutton
=11 defaultstore = MyStandardDefault,
a7 prompt = STRING TOKEN (STR_STANDARD DEFAULT PROMPT RESET),
as help = STRING TOEEN (STE STANDARRD DEFAULT HELP),
a5 endresetbutton;
1400
3 ‘ Save MyWizardDriver.vfr

a ‘ Update MyWizardDriver.uni

5 Add the following code to the bottom of the file:
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O 0 N O

10
11
12
13
14
15
16
17

Configuration™

#string STR_MY_STRING_HELP

#string STR_MY_STRING_PROMPT

name for this configuration. This

#language en "Name of

#language en "Enter a

string can is 3 to 20

1B
43

characters™
33 $string STR_CONE OF TEXTL #language en "400 Hex™
40
41 $string STR_CONE OF TEXTZ #language en "480 Hex™
4z
43 fstring STR_CONE OF TEXTZ flanguage en "500 Hex"™
44
45 fstring STR MY STRING PROMPT flenguege en "Neme of Configurstion”
4g
47 fstring STR MY STRING HELE flenguege en "Enter & neme for this configuraetion. Thig

Save MyWizardDriver.uni

In the Visual Studio Command Prompt, type build

Press “Enter”

Type build run

Press “Enter”

Type exit

Press “Enter”

Now at the setup front page menu, select “Device Manager”

Press “Enter”

Inside the Device Manager menu, select “My Wizard Driver Sample Formset”

Select “Name of Configuration”

Press “Enter”
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Step ‘ Action

18
My Wizard Driver

Notice the string text pop up menu gets displayed
19 ‘ Test the “minsize” by only typing your choice of a two character string.

20 Press “Enter”

My Wizard Driver

Notice the an error message validating that you need to enter three or more characters
21 ‘ Press “Enter” to clear the message

22 ‘ Press “Enter” again to re-enter pop up menu
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My Wizard Driver

Test by typing more than “maxsize” of 20 characters

Notice that the Browser only allows the maximum number of 20 characters to be entered
with a forced stop. There is no error message but no more characters are allowed to be
typed into the pop up menu.

24 Press “Enter”
Configuration changed
Notice that the “[6fela} A Te[V] g=} o YelgMMelgt=Tgle[eTel” message is displayed
b1 Test the grayoutifT by selecting “Enable My XYZ Device”
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Step Action
26 Press the “Spacebar” to toggle off/disable

Notice that the “Select Base Address” and “Name of Configruation” fields are
now grayed out and not selectable

My Wizard Driver

Press “Space” again to Enable

Press “F10” to save

Press “Escape” to exit

Press “Escape” to exit the “Device Manager”

Select “Continue™
Press “Enter”

At the Shell Prompt, type dmpstore -all

Notice the unicode string “12345678901234567890” is now stored

because you entered those characters in the HIl form menu. This is because
the file WizardDriverNVDataStruc.h has the data structure stored in NVRAM
with the GUID define name MWD _ IfrNVData of type
MYWIZARDDRIVER_CONFIGURATION. Notice that string data is the first 20
bytes in the data structure MWD__IfrNVData.MyWizardDriverStringData
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Step  Action

34 000RORZ0: 04 DO 00 00 00 10 00 OO-OF 00 00 00 Q0 00 QO 00 =................ *
Variable - NU+BS - "5481DB0O9-ESF7-4158-A5C5-2DBEA49534FF :MUD_I frNUData’ - DataSi
ze = OxZB

000ROAOA: 31 00 32 00 33 00 34 00-35 00 36 00 37 00 38 50 =1.2.3

00000a10: 39 00 30 00 31 00 32 00-33 00 34 00 35 00 36000 =9.0.1.2.3.4.5.6.

00ORORZa: 37 00 38 00 39 00 30 0D-00 01 01 =1.8.9.0....
Shell> _

fpragma packil)
typedef struct |

UINT1& HizardDriverStringDatal[Z0 3
UINTE HMyWiza ErientETa
UINTSE MyWizardDriverBaselddress;
UINTE MyWizardDriverChooseToEnable;

=] @y s La R

LAt T LI I I I

[Yeluus]

} MYWIZARDDRIVER COMNFIGURATION;

35 ‘ Type “reset” at the Shell prompt

36 Press “Enter” to return to the Visual Studio Command Prompt

G:sFisedk2

For any build issues copy the solution files from C:\Fw\LabSolutions\Lesson9.6
NOTE: Del Directory C:\fw\edk2\Build\NT32\DEBUG_VS2010x86\IA32\MyWizardDriver before
the Build command to build the MyWizardDriver Clean.
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9.7 Updating the Menu: Numeric Entry

In this lab, you’ll learn how to add a numeric entry to your driver menu. This lab uses the VFR
term “numer ic” that prompts the user to enter a free-form numeric value. The VFR
determines the minimum and maximum values with the terms “minimum” and “maximum”.
Since there is also an enable/disable switch, the VFR uses the “suppressif” term to display
or hide this field when disabled. Also this field displays as decimal (default) or hexadecimal
with the “Flags” switch.

My Mizard Driver

Figure 7 : Menu with Numeric item entry

Step ‘ Action

Update the MyWizardDriver.vir file

Add the following code in the location shown below at approx. Line 90 and
before the “resetbutton” item:
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//

// Define a numeric free form menu item

//

suppressift ideqval MWD _IfrNvVData.MyWizardDriverChooseToEnable == 0xO;
numeric varid = MWD_IfrNvData.MyWizardDriverHexData,

prompt = STRING_TOKEN(STR_DATA_ HEX_ PROMPT),
help = STRING_TOKEN(STR_NUMERIC_HELP),
flags = DISPLAY_UINT_HEX , // Display in HEX format (if not

specified, default is in decimal format)
minimum = O,
maximum = 250,
default = 0x22, defaultstore = MyStandardDefault,

endnumeric;

endif;
a7 endstring;
ga endif;
23
S0 'y
91 J/ Define &8 numeric free form menu item
az s/
93 suppressif idegwael MWD IfrNVDete MyWizerdDriverChooseToEnasble == 0x0;
54 numeric warid = MWD IfrNvDets MyWizaerdDriwverHexData,
35 prompt = STRING TOKEN (STR DATA HEX PROMPT),
=1 help = STRING TOEEN (STR NUMERIC HELP) ,
o7 flegs = DISPLAY UINT HEX , F# Display in HEX formet (if
1= minimum = 0,
23 meximum = 250,
1a0 defeult = 0x22, defeultstore = MyStenderdDefsult,
101
102 endnumeric;
103 endif;
104
105
10& resetbutton
1a7 defaultstore = MyStandardDefault,
108 prompt = STRING TOEEN(STR_STARNDARD DEFAULT PROMPT RESET),

Save MyWizardDriver.vfr

Update the MyWizardDriver.uni file

Add the following code to the bottom of the file:

#string STR_DATA_HEX PROMPT #language en "Enter ZY Base
(Hex)"™

#string STR_NUMERIC_HELP #language en "This iIs the
help for entering a Base address in Hex. The valid range in this
case is from O to 250."

Save MyWizardDriver.uni

In the Visual Studio Command Prompt, type build
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8 Press “Enter”

9 \ Type build run

10 Press “Enter”

11 \ Type exit

{2 Press “Enter”

13 \ Now at the setup front page menu, select “Device Manager”

(W Press “Enter”

15
Inside the Device Manager menu, select “My Wizard Driver Sample Formset”
Notice the value for “Enter ZY Base(Hex)” is 022. Hex is the default because
of the VFR field “default = 0x22”

(I Select “Enter ZY Base(Hex)”

WA Press “Enter”

18 Test by typing a “M” character
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18 Notice that only Numeric characters are allowed and also only values 00 to OFA
Hex. When values outside the range or none numeric characters are entered
the red . sting is displayed at the bottom of the menu.

The string “1'” is part of the Browser engine :

MdeModulePkg\Universal\SetupBrowserDxe\SetupBrowserStr.uni

#string INPUT_ERROR_MESSAGE #language en-US "II"

My Wizard Driver

Press “Enter” again

19

20 Test by typing a value of ‘99’ Hex

21 Press “Enter”

Notice that the “[ofelal g [e[s1g=1 4 [elslelsElgls[le” Mmessage is displayed

22 Test the “surpressif” by pressing the “spacebar” to “Enable My XYZ Device”
then press the “Space” bar to toggle off or “Disabled”.
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Notice the “Select Base Address” and “Name of Configuration” fields are
now grayed out and not selectable and the “Enter ZY Base(Hex)” does not
appear at all.

My Wizard Driver

Base(Hex)” is displayed again

My Wizard Driver

24 Press “Space bar” again to “Enable My XYZ Device” and the “Enter ZY

25 Press “F10” then “Escape” to exit
26
Press “Escape” to exit the “Device Manager”
27
Select “Continue”
28
Press “Enter”
29

At the Shell Prompt, type dmpstore -all
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Uariable -
ze = 0xZB
000OOO0A: 00 00 00 00 00 00 00 AO-00 00 00 00 00 00 00 OO =................

00000010: 00 00 00 00 00 0O 0O 0088-00 0O 00 00 60 00 00 *................
00000020: 00 60 00 00 00 00 80 099 H2 01 x...........
Shell> _

fpragma packil)
typedef struct {

e -
UINTE MyWizardDriverChooseToEnable;

R R A S
[
H
=
H
=
o

Lt T LT I S I

woom

} MYWIZRRDDRIVER COMFIGURATIONM;

Notice by modifying MyWizardDriverNVDataStruc.h our data structure stored
in NVRAM is named MWD __IfrNVData of type
MYWIZARDDRIVER_CONFIGURATION.

Notice that hex data is after the string data at the 21%' byte in the data
structure MWD_ IfrNVData.MyWizardDriverHexData

Type “reset” at the Shell prompt

Press “Enter” to return to the Visual Studio Command Prompt

G Fiwedk2 >

For any build issues copy the solution files from C:\Fw\LabSolutions\Lesson9.7
NOTE: Del Directory C:\fw\edk2\Build\NT32\DEBUG_VS2010x86\IA32\MyWizardDriver before
the Build command to build the MyWizardDriver Clean.
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9.8 Updating vour Driver for Interactive Call Backs

In this lab, you’ll update your driver for interactive call backs. Call backs are a way to
communicate changes the user is making in “real time” where your driver needs to intervene as
the changes are made and before the user exits the current menu being displayed. These would
be exception cases that the driver could interrupt the normal browser engine process.

To add call backs, the file HiiConfigAccess.c of your driver will be updated in the function
MyWizardDriverHiiConfigAccessCallback. This function is called whenever any VFR items have a
flag for INTERACTIVE set. So far, the previous labs did not have any call back items.

We can see this because there was a “Debug” call made in the
MyWizardDriverHiiConfigAccessCallback function that never gets called:

HiiConfigAccess.c (line 331)
DEBUG ((DEBUG_INFO, "™\n:: START Call back ,Question ID=0x%08x Type=0x%04x
Action=0x%04x", Questionld, Type, Action));

9.8.1 Add the Case statements to the Call back routine
Step Action

Update the HiiConfigAccess.c file

2 Add the following code before return status; to include a “case”
statement in the call back routine for the “action” passed.
Add the following code at approx. line 343 before:

return status;
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Step Action

switch (Action) { // Start switch and passed param Action
case EFI1_BROWSER_ACTION_FORM_OPEN: // 3

{

}

break;

case EF1_BROWSER_ACTION_FORM_CLOSE: // 4

{
}

break;

case EFI_BROWSER_ACTION_RETRIEVE: // 2

{
}

break;

case EFI_BROWSER_ACTION_DEFAULT_STANDARD: // 0x1000

{
}

break;

case EFI_BROWSER_ACTION_DEFAULT_MANUFACTURING: // 0x1001

{
}

break;

case EF1_BROWSER_ACTION_CHANGING: // O
{
3

break;

case EFI_BROWSER_ACTION_CHANGED: // 1

{
}

break;

default:
Status = EFI_UNSUPPORTED;
break;

} // end switch case on Action
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Step Action

340 FormId = 0;
341 Status = EFI_SUCCESS;
34z PrivateData = MYWIZARDDRIVER DEV FROM THIS (Thia);
343
344
345 gwitch (Action) { /S Btart switch and passed param Action
346 case EFI_BROWSER ACTION FOBEM OEFEN: J/ 3
347 {
348 I
345 brezk;
350
351 case EFI_BROWSER ACTION FOBM CLOSE: // 4
352 {
353 I
354 break;
355
356 case EFI_BROWSER ACTION RETRIEVE: // 2
357 i
35E |
355 break;
3&0
35l case EFI_BROWSER ACTION DEFAULT STANDRRD: J/ Oxl1000
352 {
363 I
3ad break;
365
=11 case EFI _BROWSER ACTION DEFAULT MANUFACTURING: // Ox1001
387 {
3cB I
383 break;
370
371 case EFI_BROWSER ACTION CHRNGING: J/ O
372 {
373 }
374 break;
275
278 case EFI_BROWSER ACTION CHANGED: // 1
377 {
378 I
373 break;
3EB0
3B1 default:
362 Status = EFI_UNSUPPORTED;
3B3 break;
3B4 1 /F end switch case on Action
3B5
388 return Status;
387
388 // return EFI_UNSUPPORIED;
383 |
3
Save HiiConfigAccess.c
4 In the Visual Studio Command Prompt, type build
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Step Action

Press “Enter”
Type build run
Press “Enter”
Type exit
Press “Enter”
Now at the setup front page menu, select “Device Manager”

Press “Enter”

Inside the Device Manager menu, select “My Wizard Driver Sample
Formset”

Press “Enter”

Notice the debug messages in the Visual Studio Command Prompt — build
run Window (No Debug messages for Call back)

HEA31 B8REER468

PlOpenBlock: Could not open ““.waz, 2
PlOpenBlock: Could not open “S.sdz, &
P1lOpenBlock: Could not open “.%j:z,. 2
InstallProtocollnterface: 348C4D62-BFED-4882—9ECE-CBBBBIC47E3IE A
InstallProtocollnterface: 348C4D62-BFED-4882—-9ECE-CBBBB1C47E3IE A

Press “Escape” to exit
Press “Escape” to exit the “Device Manager”

Select “Continue”

Press “Enter”

Type “reset” at the Shell prompt

Press “Enter” to return to the Visual Studio Command Prompt

G Filsedk2 >

9.8.2 Update the Menu for Interactive items
Update the MyWizardDriver.vfr file

Now, you'll add the flag characteristic INTERACT I'VE to the string item’s flags by using
keyword INTERACTIVE and questionid. Add the following code in the location
shown below:

Approx. line 83 and line 86

questionid = 0x1001,

flags = INTERACTIVE,
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Te

A

78 /f Define a string (EFI_IFR_STRING] tec name the configuration in the
78 J/ NVREM variable

20 £

81 grayoutif idegval MWD IfrNVData.MyWizardDriverChooseToEnable == 0x0;
g2z string warid = MWD IfrNVData.MyWizardDriverStringData,

B3 guestionid = 0x1001,

24 prompt = STRING TOEEN (STR MY STRING PROMET),

85 help = STRING TOEEN (STR MY STRING HELP),

=13 flags = INTERACTIVE,

a7 minsize = 3,

a8 maxsize = 20,

89 endstring;

30 endif;

31

Include the numeric item by adding the following code in the location shown
below, Approx. line 97 and line 100

questionid = 0x1111,

| INTERACTIVE

EFA

92 // Define & numeric free form menu item

EL T

a5 guppressaif idegval MWD IfrNVData.MyWizardDriverChooseToEnable =— 0x0:
=1 numeric varid = MWD IfrNVData MyWizardDriverHexData,

a7 questionid = 0x1111,

ag prompt = STRING TOEEN(STR_DATAR HEX PROMET),

93 help = STRING_TOEEN (STR_WUMERIC HELE),

100 flags = DISPLAY UINT HEX | INTERACTIVE, S/ Display in HEX
101 minimum = 0,

102 maximim = 250,

103 default = 0xZZ, defaultstore = MyStandardDefault,

104

105 endnumeric;

108 endif;

EW

Save MyWizardDriver.vfr

In the Visual Studio Command Prompt, type build

Press “Enter”

Type build run

Press “Enter”

Type exit

Press “Enter”

Now at the setup front page menu, select “Device Manager”

Press “Enter”

Inside the Device Manager menu, select “My Wizard Driver Sample Formset”

Press “Enter”

Take a moment and review the Visual Studio build run command prompt window

In the NT32 emulation window, click on “Name of Configuration” and “Enter ZY
Base(Hex)”
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iy Notice the following in the Visual Studio Command Prompt window:
Every time the browser does anything with the interactive labeled fields there is a call
made to your driver’s call back function. We can determine which item by the quetionid
and what action by the Action passed to your call back function. Your call back function
can then add code to special case when these transitions occur.

Entering Form

START Call bhack .Question ID=BxBBBA10601 Type=BxBAA7
START Call back .Question ID=Bx@BBA1111 Tyvpe=-0BxBABA

Action=AxA0H3
Action=AxA0A3
Action=AxA0H2

START Call bhack .Question ID=BxBBBA10601 Tupe=-BxBAA7

Changing a Value for Question ID Ox1111

Call
Call
Call
Call
Call
Call
Call
Call
Call
Call
Call
Call

bhack
hack
bhack
hack
bhack
hack
bhack
hack
bhack
hack
bhack
hack

SQuestion
Question
-
_Ouepstinn
Question
-
SQuestion
SQuestion
SQuestion

for Question 1D 0x1001

SQuestion
SQuestion
SQuestion
SQuestion
~Question

SQuestion
--.n..n.l—-nn

,Queutlun
SQuestion
SQuestion
SQuestion

SQuestion
Question
"
SQuestion
SQuestion
SQuestion
SQuestion
SQuestion
SQuestion

SQuestion
--.n..n.-l—-.--.--.

,Queatlun
SQuestion

~Question
»Question
~Question
»Question
~Question
»Question
~Question
»Question
~Question
»Question
~Question
»Question

ID=AxA8081 BA1
ID=AxABAA1111
I =AxAAAR1 AA1
ID=AxABAA1111
ID=AxA808A1111
ID=AxABAA1111
ID=0xA8081 BA1

I D=AxB0601 881
ID=AxBAEA1111
I D=AxB0801 8681
ID=BxB0E01111
ID=AxB0801111
ID=AxA08A1111

'I' 'l'l A - AAAAA AEH

1D=AxAPAP1111
I D=BAxxA0801 881
I D=BAxxA0801 881
I D=AxxAB801 881

ID=AxABHA1 881
ID=AxABAA1111
ID=AxABHA1 881
ID=AxABAA1111
ID=-AxABAA1111
ID=AxABAA1111
ID=AxABHA1 881
ID=AxABAA1111
ID=AxABHA1 881

'I' 'I"l A TATATATAA TAA

1D=AxAAPP1 A1
ID=AxABHE1111

COMFIG Saving the configuration to

ID=AxABHAE1 BA1
ID=-AxABAA1111
ID=AxABHAE1 BA1
ID=-AxABAA1111
ID=AxABAA1111
ID=-AxABAA1111
ID=AxABHAE1 BA1
ID=-AxABAA1111
ID=AxABHAE1 A1
ID=AxABHA1 881
ID=AxABHAE1 BA1
ID=-AxABABA1111

T ype =BxB00%
T ype =AxBEAA
T vne =HxAAAY
T ype =BxBEAA
T ype =BxB000
T ype =AxBEAA
T ype =BxB00%

T ype =B:x000%7
T ype =BxH06H
T ype =B:xB087
T ype =HxBAEA
T ype =AxAA0H
T ype =AxBA00H

"l' s —TA- - TAAEATT

Type =AxAA8aA
T ype =B:x000%7
T ype =B:x000%7
T ype =BxHA87

T ype =BxBE087
T vpe =BxB8H
T ype =BxBE087
T vpe =BxB808H
T ype =AxBEEHA
T vpe =BxB8H
T ype =BxBE087
T vpe =BxB8H
Type =AxAAA7

s ni e — AL TATATATY

Type =HxHAA7
T vpe =BxB808H
MURAM

T ype =BxBE0A7
T ype =AxBEEA
T ype =BxBE0A77
T ype =AxBEEA
T ype =BxBEAA
T ype =AxBEEA
T ype =BxBE0A77
T ype =AxBEEA
T ype =BxBE0A77
T ype =BxBE087
T ype =BxBE0A77
T ype =AxBEEA

COWFIG Saving the configuration to MURAM

Action=AxAAA3
Action=AxA0A3
At inn=AxAAA2
Action=AxBAA2
Action=AxA08H
Action=AxA0A1
Action=AxAAA2

Action=0xA003
Action=0xA003
Action=AxABA2
Action=HxA@A2
Action=AxA00H
Action=AxAEA1

ﬂnd— = e — A AT

fict ion=0x0PA2
Act ion=0xB000
Action=0xA001
Action=0xAA02

Action=AxB@A3
Action=AxB@HA3
Act ion=AxBAA2
Act ion=AxB@H2
Act ion=BxBHHA
Act ion=AxA@H1
Act ion=AxBAA2
Act ion=AxB@H2
Act ion=BxBHHA
ﬂ..-.-l- - —ﬁ“-ﬁﬁﬁ-l
fict ion =BxBOB2
Act ion=AxBAH2

Action=AxA@H3
Action=AxBAA3
Action=AxA0H2
Action=AxBAA2
Action=AxAH0HH
Act ion=AxAAA1
Action=AxA0H2
Action=AxBAA2
Action=AxAH0HH
Act ion=AxAAA1
Action=AxA0H2
Action=AxAAA2

Call back .Question [D=0xBBEBE168H1 Type=BxBE87
Call back .Question ID=BxBABBA1111 Type=BxBEEHA

Action=BxAtH4
Action=Bx8fH4In

lInterface: 348C4D62-BFBD-4882-9ECE-C8WBB1C4A783B A

[*IETIT]
[= I TINT]
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Press “Escape” to exit

Press “Escape” to exit the “Device Manager”

Select “Continue”

Press “Enter”

Type “reset” atthe Shell prompt

Press “Enter” to return to the Visual Studio Command Prompt

C:sFisedk2

For any build issues copy the solution files from C:\Fw\LabSolutions\Lesson9.8
NOTE: Del Directory C:\fw\edk2\Build\NT32\DEBUG_VS2010x86\IA32\MyWizardDriver before
the Build command to build the MyWizardDriver Clean.
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9.9 Add code to your driver when Call Back events occur for
Interactive Items

In this lab, you’ll update your driver to print debug statements when the Hii browser engine
calls back into your call back function. Every time the browser does anything with the
interactive labeled fields there is a call made to your driver’s call back function. We can
determine the item by the quetionid and what action based on the action passed to your call
back function. Your call back function can then add code to special case when these transitions
occur.

For this lab we will simply add Debug print statements. However, the use of adding call backs
to a driver’s HIl functions adds the capability of providing more manageability and flexibility for
the interactions between the user, the browser engine, and your driver code. In a real driver
firmware situation, it may be desired to implement more complex features and functionality
based upon an item changing.

Step Action

1 Update the HiiConfigAccess.c file

2 Comment out the DEBUG statement with “//” in the
MyWizardDriverHiiConfigAccessCallback call back function approx. line 330:
Because this will get called so many times that it will be hard to determine
where your code is actually doing something

//
328 MYWIZRARDDRIVER DEV *Privatelata;
327 EFI_STATUS Status;
32X EFI FORM ID Formld;
3z
33 i )'_EST.TE | (DEBUG INFD, "'wm:-: STRRET Call back ,{uestion ID=0
331
33z
333
234  if ({(Value = NULL) && (Rction != EFI_BROWSER_ACTION_ FORM O
3 Add a switch case statement of the question ID’s to the “Action” switch case of

EFI_BROWSER_ACTION_CHANGING in the call back function by adding a nested switch case
code (as shown below at approx. line 372 )
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Step Action

switch (Questionld) {
case 0Ox1111:
DEBUG ((DEBUG_INFO, *\n:: START Call back-
Changing ,Question ID=0x%08x Type=0x%04x Action=0x%04x", Questionld, Type,
Action));
break;
case 0x1001:
DEBUG ((DEBUG_INFO, *\n:: START Call back-
Changing ,Question ID=0x%08x Type=0x%04x Action=0x%04x", Questionld, Type,

Action));
break;
default:
Status = EFI_UNSUPPORTED;
break;
b5
385
370 cage EFI_BROWSER ACTION CHRMNGING: s/ O
371 i
372 awitch (QuestionId) {
373 case 0xl1111:
374 DEBUE ( (DEBUS INFQ, "“n:: STRRET Call back- Chan
275 break;
37e case 0x1001:
377 DEBUE ( (DEBUS INFQ, "“n:: STRRET Call back- Chan
37e break;
278 default:
3B0 Status = EFI_UMSUFPCRTIED;
3Bl break;
3Bz }
383 }
384 break;
385
388 case EFI_BROWSER ACTION CHRMGED: J/ 1
4 Add another nested switch case statement of the question ID’s to the “Action” switch case
of EFI_BROWSER_ACTION_CHANGED in the call back function (as show below at approx.
line 388):
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Step Action

switch (Questionld) {
case 0Ox1111:
DEBUG ((DEBUG_INFO, *\n:: START Call back-
Changed ,Question ID=0x%08x Type=0x%04x Action=0x%04x", Questionld, Type,
Action));
break;
case 0x1001:
DEBUG ((DEBUG_INFO, *\n:: START Call back-
Changed ,Question ID=0x%08x Type=0x%04x Action=0x%04x", Questionld, Type,

Action));
break;
default:
Status = EFI_UNSUPPORTED;
break;
b5
385
388 case EFI_BROWSER ACTICON CHRMNGED: J/ 1
37 {
zee switch (QuestionId) {
3ES case Ox1111:
330 DEBUG ((DEBUG INFO, "\n:: STRRT Call back- Changed
351 break;
352 case 0x1001:
353 DEBUG ( (DEBUG INFO, "\mn:: STRET Call back- Changed
334 break;
HEE default:
3596 Status = EFI_UNSUPRORTED;
387 break;
23e b
333 }
400 break;
401
402 default:
403 Status = EFI_UNSUPPORTED;
404 break;
405 } 4F end switch case on Action
4048
407 return Status;
403
3 Save MyWizardDriver.c
6 In the Visual Studio Command Prompt, type build
7 Press “Enter”
8 Type build run
9 Type exit
10 Press “Enter”
11 Now at the setup front page menu, select “Device Manager”
12 Press “Enter”
13 Inside the Device Manager menu, select “My Wizard Driver Sample Formset”
14 Press “Enter”
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Step Action

15 Observe the Visual Studio Command Prompt — build run Window
Test: changing the “Name of Configuration” and the “Enter ZY Base(Hex)”
fields while observing the Visual Studio Command Prompt — build run Window

Switch back to Visual Studio and notice the changes that you made.

o [ [] [ 0 T [} 3 1) 00 IO D0

:: START Call bhack— Changing .Question ID=AxA00A18081 Type=BxB887 Action=AxAAH

Notice: when changing the “Name of Configuration” field

:: START Call bhack— Changing .Question ID=-BxB0801001 Tuype=-Bx0087 Action=BxAAA)
START Call back—- Changed .Question ID=BxB0001001 Type=-0:88007 Action=AxAEHA1
:: 8TART Call back— Changing .Question ID=BxB0001111 Type=BxA008 Action=BxBE0]

Notice: when changing the “Enter ZY Base(Hex)” field

:: START Call back- Changing ,Question ID=BxAA001001 Type=BxBBA7Y Action=AxA0008
:: START Call back- Changed .Question ID=8xA0001001 Type=-BxBEAY Action=BxA001
:: START Call back- Changing ,Question ID=BxAA001111 Type=BxBBBE Action=BxA00808
:: START Call back- Changed .Question ID=8x80001111 Type=-BxBHBHA Action=BxA081
:: ROUTE CONWFIG Saving the configuration to NURAM

Notice: when Pressing “F10”
Press “Escape” to exit

Press “Escape” to exit the “Device Manager”

Select “Continue”

Press “Enter”

Type “reset” at the Shell prompt
Press “Enter” to return to the Visual Studio Command Prompt

G = Flilwedk2 >

For any build issues copy the solution files from C:\Fw\LabSolutions\Lesson9.9
NOTE: Del Directory C:\fw\edk2\Build\NT32\DEBUG_VS2010x86\IA32\MyWizardDriver before
the Build command to build the MyWizardDriver Clean.
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9.10 Adding an Additional Form Page

In this lab, you’ll learn how to add another form page to your My Wizard Driver menu by using
the “goto” VFR term along with the “Form” and “formid” VFR statements. Additionally,
use “surpressit’ or “grayoutif” to conditionally allow the user to enter your additional
forms.

In addition, this lab will show how the “time” and “date” VFR terms are used within the VFR
language to special case how the browser engine checks the time instead of your driver
manually checking (e.g. leap year).

MyWizardDriver Second Setup Page

Figure 10: Second setup page

1 Update the MyWizardDriverNVDataStruc.h file

p) Add the following date and time fields to the configuration typedef (to to
the location shown below):

EFI_HII_TIME Time;
EF1_HI1_DATE Date;
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Step

Action

21 #pragma packil)

Z UINT1€ MyWizardDriverStringDatalZ0];
2 UINTE MyWizardDriverHexData;
2 UINTSE MyWizardDriverBaselddress;

cmermnnseTnEnable ;
EFI_HII TIME Time;
EFI HIT DATE Dateg
30 1} T E MELIGURLTION;
31

Save MyWizardDriverNVDataStruc.h

Update the MyWizardDriver.uni file

Add the following code to the end of the file to update the second page’s

string:

#string STR_FORM2_TITLE #language en "MyWizardDriver
Second Setup Page™

#string STR_DATE_PROMPT #language en "Windows System
Date™

#string STR_DATE_HELP #language en "This is the help

for the Date (month/day/year). (Error checking will be done against
month/day/year combinations that are not supported.)'

#string STR_TIME_PROMPT #language en "Windows System
Time"

#string STR_TIME_HELP #language en "This is the help
for the Time (hour/minute/second)."

#string STR_ERROR_POPUP #language en "You typed in the
wrong valuel!™

#string STR_GOTO_FORM1 #language en "Enter Page 1"
#string STR_GOTO_FORM2 #language en "Enter Page 2"
#string STR_GOTO_HELP #language en "This is my goto
help"

#string STR_MY_DATE_PROMPT #language en "My System Date"
#string STR_MY_TIME_PROMPT #language en "My System Time"

Save MyWizardDriver.uni

Update the MyWizardDriver.vfr file

Add the “goto” VFR item to allow browser to ender another form by adding
the following code before the "endform” at approx. line 114

grayoutif idegval MWD_IfrNVData.MyWizardDriverChooseToEnable
== 0x0;

goto 2,
prompt = STRING_TOKEN(STR_GOTO_FORM2), //SecondSetupPage
help = STRING_TOKEN(STR_GOTO_HELP);
endif;
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Step Action

108 resetbutton
105 defaultstore = MyStandardDefault,
110 prompt = STRING TCEKEN (S5TR STAWDARRD DEFAULT PRCOMET RESET),
111 help = STRING TOEEM(STR STANDRRD DEFAULT HELP),
112 endresetbutton;
113
114 grayoutif idegwval MWD IfrNVData MyWizaerdDriverChooseToEnsble =— 0x0;
115 goto Z,
118 prompt = STRING TOEKEN(STR GOTO FORMZ) , //SecondSetupPage
117 help = STRING TCEEN(STR GOTC HELP) ;
118 endif;
115
120 endform;
121
9 Add the following code between “endform” at approx. line 120 and

“endformset” (the code continues for three pages in this lab guide):
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Step Action

form formid = 2, // SecondSetupPage,
title = STRING_TOKEN(STR_FORM2_TITLE);

grayoutif TRUE; // DATE is the date of the Windows Host so can
not change it.;
date year varid = Date.Year, // Note that it is a member of
NULL,
//so the RTC will be the system resource to retrieve
and save from

prompt = STRING_TOKEN(STR_DATE_PROMPT),
help = STRING_TOKEN(STR_DATE_HELP),
minimum = 1998,

max imum = 2099,

step =1,

default = 2010,

Date.Month, // Note that it is a member of

month varid
NULL,
//so the RTC will be the system resource to retrieve
and save from

prompt = STRING_TOKEN(STR_DATE_PROMPT),

help = STRING_TOKEN(STR_DATE_HELP),

minimum =1,

maximum =12,

step =1,

default =1,

day varid = Date.Day, // Note that it is a member of

NULL,
//so the RTC will be the system resource to retrieve
and save from

prompt = STRING_TOKEN(STR_DATE_PROMPT),
help = STRING_TOKEN(STR_DATE_HELP),
minimum =1,
max imum = 31,
step = 0Ox1,
default =1,

enddate;

endif; //grayoutif TRUE DATE
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Step Action

grayoutif TRUE; // TIME — WINDOWS TIME
time hour varid = Time.Hour, // Note that it is a
member of NULL,
//so the RTC will be the system resource to
retrieve and save from

prompt = STRING_TOKEN(STR_TIME_PROMPT),

help = STRING_TOKEN(STR_TIME_HELP),
minimum =0,

max imum = 23,

step =1,

default =0,

minute varid = Time.Minute, // Note that it is a

member of NULL,
//so the RTC will be the system resource to
retrieve and save from

prompt = STRING_TOKEN(STR_TIME_PROMPT),
help = STRING_TOKEN(STR_TIME_HELP),
minimum =0,

max imum = 59,

step =1,

default =0,

second varid Time.Second, // Note that it is a
member of NULL,
//so the RTC will be the system resource to

retrieve and save from

prompt = STRING_TOKEN(STR_TIME_PROMPT),

help = STRING_TOKEN(STR_TIME_HELP),
minimum =0,

max imum = 59,

step =1,

default =0,

endtime;
endif; //grayoutif TRUE TIME
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Step

Action

10
11
12
13
14
15
16
17
18

UEFI and EDK Il Base Training Lab and Reference Guide

date // My Wizard Driver Date
varid = MWD_IfrNVData.Date ,
prompt = STRING_TOKEN(STR_MY_DATE_PROMPT),
help = STRING_TOKEN(STR_DATE_HELP),
flags = STORAGE_NORMAL,
default = 2013/01/01,
enddate;

time // My Wizard Driver Time

name = MyTimeMWD,
varid = MWD_IfrNvData.Time,
prompt = STRING_TOKEN(STR_MY_TIME_PROMPT),
help = STRING_TOKEN(STR_TIME_HELP),
flags = STORAGE_NORMAL ,
default = 15:33:33,
endtime;
goto 1,

prompt = STRING_TOKEN(STR_GOTO_FORM1), //MainSetupPage

// this too has no end-op and basically it"s a jump to a form
ONLY

help = STRING_TOKEN(STR_GOTO_HELP);

endform;

Save MyWizardDriver.vfr

In the Visual Studio Command Prompt, type build

Press “Enter”

Type build run

Press “Enter”

Type exit

Now at the setup front page menu, select “Device Manager”

Press “Enter”

Inside the Device Manager menu, select “My Wizard Driver Sample Formset”




Lesson 9: UEFI Driver Wizard — Adding HII 143

Step Action

19 Press “Enter”

Notice the “Enter Page 2” option. Without goto in the MyWizardDriver.vfr file, you
wouldn’t be able to access page two.

My Wizard Driver

Select “Enter Page 2”

Press “Enter”
Notice how the Windows System Date and Time cannot be modified to any
other date/time and is grayed out:

MylizardDriver Second Setup Page

Test by trying to enter the date 02/30/2013, then try a valid leap year
date: 02/29/2012.

Press “Down Arrow” to return to Page 1

Test the “grayoutiT” by going to “Enable My XYZ Device”

Press the “Spacebar” to toggle off/disable
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Step Action

26 Notice the “Select Base Address” , “Name of Configruation” and the “Enter
Page 2” fields are now grayed out and not selectable

My Wizard Driver

Note: If you wanted to hide “Enter Page 2”, you would simply replace the
grayoutif code you entered with suppressiT inthe VFR file
Press “Space bar” again to Enable

Press “F10” then “Escape” to save and exit

Press “Escape” to exit “Device Manager”

Select “Continue”

Press “Enter”

Type “reset” F50:\>

Press “Enter” to return to the Visual Studio Command Prompt

Gz Fivedk2 >

For any build issues copy the solution files from C:\Fw\LabSolutions\Lesson9.10
NOTE: Del Directory C:\fw\edk2\Build\NT32\DEBUG_VS2010x86\IA32\MyWizardDriver before
the Build command to build the MyWizardDriver Clean.
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9.11 Adding Communication from Driver to Console through Hll

In this lab, you’ll add communication from the driver to the console through HIl. More
specifically, you’ll add code to retrieve a string from the HIl database and print the string to the
console. Then, you'll add the string in French, change the language, and test to ensure the
correct language is displayed. The reason the driver should avoid direct string text to the
console without the Hll support is because there is no localization for text string inside the
driver’s source code. By using the HIl database the strings are tokenized making localization

easier.
Step ‘ Action
For HII database library functions open the MdeModulePkg .Chm file and search
on HiiLib.h functions
Select the Index tab
Type: HiiLib.h
=) MdeModulePkg[ALL [ s
e = 0 A & o
Hide Locate  Back Fomward  Stop Refresh Home Font Frint  Options
ErrETs ||gdex I §earc‘.h| Favorites I Main Page | DetaStructures | Files =
=] MdeModulePkg/Include/Guid/Niclpd » = o
=] MdeModulePkg/Include/Guid/PcdDe
[E] MdeModulePkg./Include/Guid/Perfor
[E] MdeModulePkg./Include/Guid/Plat Dri H H1 B i
5] MieMordePkg/inchude/Guid/Recon MdeModulePkg/Include/Library/HiiLib.h File Reference
[ sy se 11 ru ] i1 L
G =2 9 AT
Hide Locate Back Forward — Stop Refresh  Home Font i g ~
oo
Contents I Index | Search I Favorites | e
= < — =
=] MdeModulePkg/Include/Gr - EFI_HII_HANDLE EFIAPI EI;IIAg&pNaDT_lEag::iéLT—i(a:r?dl\llg,—l.—..E)FI UID *PackageListGuid, IN
E mgem"j”:egtgi:m:”jeﬁ' VOID EFIAPI  HiiRemovePackages (IN EFI_HII| HANDLE HiiHandle)
e tocule kg/ncluce/a) EFI_STRING_ID EFIAPI HiiSetString (IN EFI_HII_HANDLH HiiHandle, IN EFI_STRING_ID
[E] MdeModulePkg/include/Gi Stringld, IN CONST EFI_STRING Sfring, IN CONST CHARS
[£] MdeModulePka/Include/Gi *=SupportedLanguages)
[£] MdeModulePkg/Include./Gi EFI_STRING EFIAPI HiiGetString (IN EFI_HII_HANDLH HiiHandle, IN EFI_STRING_ID
[£] MdeModulePka/Include/Gi Stringld, IN CONST CHARS *Langliage)
[£] MdeModulePka/Include/Gi EFI_STRING EFIAPI HiiGetPackageString (IN CONSTJEFI_GUID =PackageListGuid, IN
[5] MdeModulePka/Include/Gi— EFI_STRING_ID Stringld, IN CONST CHARS *Language)
[E] MdeModulePkg/Include/Gi - EFI_HII_HANDLE “EFIAPI HiiGetHiiHandles (IN CONST EFIJGUID *PackagelistGuid)
[£] MdeModulePka/Include/Gi| CHARS =EFIAPI HiiGetSupportedLanguages (IN EFI_HII_HANDLE HiHandle)
[£] MdeModulePka/Include/Gi— EFI_STRING EFIAPI HiiConstructConfigHdr (IN CONST EFI_GUID *Guid, IN CONST CHAR16
[£] MdeModulePka/Include/Gi *Name, IN EFI_HANDLE DriverHagdle)
[E] MdeModulePka/Include/Gi BOOLEAN EFIAPI HiiSetToDefaults (IN CONST EFI|STRING Request, IN UINT16
5] MdeModulePkg/Include/Gi Defaultld)
[ MdeModulePkg/Include/Gi BOOLEAN EFIAPI HiiValidateSettings (IN CONST EFI_STRING Request)
. BOOLEAN EFIAPI HiiIsConfigHdrMatch (IN CONST [EFI_STRING ConfigHdr, IN CONST
MdeModulePka/Include/Li : _ ]
E Md:MszIZPkgﬂ;EIEdZKLiI EFI_GUID =Guid, IN CONST CHAR|& *Name)
5 MdeModuIePkgflncludefLil BOOLEAN EFIARI HiiGetBrowserData (IN CONST FI_GUID =VariableGuid, IN CONST
= a S CHAR16 =VariableName, IN UL BufferSize, OUT UINTS *Buffer) i
| |
4 1 3 S eete——r e R T T
a |l " I s
Note: Notice the list of Hii function calls available. To get Strings the
Hi1GetString function can be used.
Update the C:\Fw\edk2\Nt32pkg\Nt32pkg.fdf file
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Step Action
6 . .
Make your driver stand alone. Remove (or comment out) the include
statement in the Nt32pkg.fdf file:
#INF MyWizardDriver/MyWizardDriver.inf
INF MdeModulePkg/Universal/Hetwork/ISc=sil:
#IMNF MyWizardDriver/MyWizardDriver.inf
'if $(BUILD NEW SHELL) == TRUE
INF ShellPkgf/Rpplication/Shell/Shell.inf
Tendif
7
Save Nt32pkg.fdf
8
Update the MyWizardDriver.uni file
9
Add the following code to the top of the file at approx. line 14 as shown:
#langdef fr-FR "Francais"
12
13 glangdef en "English"
14 #lengdef f£fr-FR "Franceis"
15
l& §string STR_SAMPLE FORM SET TITLE flanguage en "My Wizard
17 gstring STR_SAMPLE FORM SET HELP #language en "Help for 5
18 gstring STR_SAMPLE FORM1 TITLE $language en "My Wizard
13
10 . ]
Add the following code to the end of the file:
#string STR_LANGUAGE TEST_ STRING #language en "Laurie®"s Test String"
#language fr-FR ""Chaine de test de
Laurie"
-]
7€ g#string STRE_MY TIME FROMPT #language en "My System Time"
77
7B #string STR LANGUAGE TEST STRING $lenguege en "Laurie's Test String"™
75 flenguaege £r-FR "Chaine de test de Leurie™
11 . . .
Save MyWizardDriver.uni
12
Update the MyWizardDriver.c file
13
Add the following local variable for StringPtr after “BOOLEAN ActionFlag;”
and before “Status = EFI_SUCCESS;”(as shown below):
EF1_STRING StringPtr;
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Step Action

1859 UINTH BufferSize;

150 MYWIZRRDDRIVER CONFIGURATICH *Configuration;
151 BOOLEAN LotionFlag;

122 EFI STRINZ StringPtr;

183 Status = EFI_SUCCESS;

154

Add the following code after “FreePool (ConfigRequestHdr);” (as shown
below) to edit the driver’s entry point with a debug and print statement by
making a call to the HiiGetString for the token to print (at approx line 364):

StringPtr = HiiGetString (HiitHandle[0], STRING_TOKEN
(STR_LANGUAGE_TEST_STRING), NULL);

DEBUG ((EFI_D_INFO,"[MyWizardDriver-Entrypoint] My String
was: %s\n", StringPtr) );

Print(L"%s\n"", StringPtr );

3eZ FreePool (ConfigRegquestHdr);

363

354 StringPtrc = HiiGetString (HiiHandle[0], STRINE TCOEEN (STR LANGUAZE TEST ST
385 DEBUE ((EFI_D THFO, " [MyWizardDriver-Entrypoint] My String was: %3\n", StringPtr)
358 Print (L"%s\n", StringPtr );

387

3&8 ff end HIT

385 i

370 fFF Imstall Driwver Supported EFI Version Protocol onto ImageHandle

Save the MyWizardDriver.c

In the Visual Studio Command Prompt, type build

Press “Enter"

Press “Enter”

Type load MyWizardDriver.efi and notice that the string’s English version is
displayed:

23

Type Reset F30:%>
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Step ‘ Action

Press “Enter”
25 | Type build
26 ‘ Type build run

27 | Press “Enter”

28 | Type exit at the shell prompt
29

Select Language

Press “Enter”

Francais

Select “Francais”

Press “Enter”

Select “Continuer”

Press “Enter”

At the Shell Prompt, type FsO:
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Step ‘ Action

Type load MyWizardDriver.efi

Press ESC in 4 seconds to skip startup.nsh or any other key to

T1n oo
Shalls—{=0-

F30:\> load HyWizardDriver.efi

Chaine de test de Laurie

Inage 'FSO0:\MyWizardDriver.efi’ loaded at 604A000 - Success
FS0:\>

Notice that the string’s French version is displayed:

F30:\> reset_

Type “reset”

Press “Enter” to return to the Visual Studio Command Prompt

G:sFisedk2 >
-

For any build issues copy the solution files from C:\Fw\LabSolutions\Lesson9.11

NOTE: Del Directory C:\fw\edk2\Build\NT32\DEBUG_VS2010x86\IA32\MyWizardDriver before
the Build command to build the MyWizardDriver Clean.

Make sure you update Nt32Pkg.fdf.
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LESSON 12
EDK Il DEBUGGING

12.1 Adding Debug Statements

In this lab, you’ll learn how to add debug statements. This lab uses code from a previous
exercise as a starting point (refer to 7.2 Writing Simple UEFI Applications). Before proceeding,
verify that the SampleApp code is present in your workspace and that the code references the
Nt32Pkg.dsc file.

NOTE: Complete the following steps if you have not completed Lab 7.2:

Step Action
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sB Skip if Lab | Create a Directory under the workspace c:\fw\edk2 SampleApp
y A 7.2 Now, locate and open the directory:
Completed | C:\fw\LabSampleCode\SampleAppDebug
3 Copy the following files to C:\fw\edk2\SampleApp
1. SampleApp.c
2 . SampleApp.inf
4 Open and Edit C:\Fw\edk2\Nt32Pkg\Nt32Pkg.dsc
5 Add the following line above the [Bui IdOptions] section of
Nt32Pkg.dsc:
SampleApp/SampleApp.inf

Step Action
{8 Open a Visual Studio Command Prompt and type cd c:\fw\edk2

Press “Enter”

Type edksetup

Press “Enter” to setup the EDK Il environment.
Open C:\FW\edk2\SampleApp\SampleApp.c

A U~ WN

Add the following to the include statements at the top of the file:
#include <Library/DebugLib.h>

#include <Uefi.h:

#include <Library/UefifpplicationEntryPoint.h>
#include <Library/UefilLib.h:

#include <Library/UefiBootServicesTableLib.h:
#include <Library/BaseMemoryLlib.h:

#include <Library/Debuglib.hz |

#define CHAR DOT Bxea2E J4'." 1n Unicode

YA Locate the UeTiMain function.
B Add (copy and paste) the following code after the “EF1_INPUT_KEY KEY;”
statement: and before the first print statement as shown in the screen shot below:
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Action

DEBUG ((OXFFFFFFFf, '\n\nUEFIl Base Training DEBUG DEMO\n'™) );
DEBUG ((OXFFFFFFFf, "OxFFFFFFFF USING DEBUG ALL Mask Bits Set\n'™) );

DEBUG ((EFI_D_INIT, " Ox%08x USING DEBUG EFI_D_INIT\n" ,
(UINTN)(EFI_D_INIT)) );

DEBUG ((EFI_D_WARN, " Ox%08x USING DEBUG EFI_D_WARN\n",
(UINTN) (EF1_D_WARN)) );

DEBUG ((EFI_D_LOAD, " Ox%08x USING DEBUG EFI_D_LOAD\n",
(UINTN) (EFI_D_LOAD)) );

DEBUG ((EFI_D_FS, " Ox%08x USING DEBUG EFI_D_FS\n", (UINTN)(EFI_D_FS))
)

DEBUG ((EFI_D_POOL, " Ox%08x USING DEBUG EFI_D_POOL\n",
(UINTN) (EFI_D_POOL)) );

DEBUG ((EFI_D_PAGE, " Ox%08x USING DEBUG EFI_D_PAGE\n",
(UINTN) (EFI_D_PAGE)) );

DEBUG ((EFI_D_INFO, " Ox%08x USING DEBUG EFI_D_INFO\n",

(UINTN) (EFI_D_INFO)) );

DEBUG ((EFI_D_DISPATCH, ™ Ox%08x USING DEBUG
EF1_D_DISPATCH\n", (UINTN) (EFI_D_DISPATCH)));

DEBUG ((EFI_D_VARIABLE, ™ 0x%08x USING DEBUG
EF1_D_VARIABLE\n", (UINTN) (EFI_D_VARIABLE)));

DEBUG ((EFI_D_BM, " Ox%08x USING DEBUG EFI_D_BM\n", (UINTN)(EFI_D_BM))
)

DEBUG ((EFI_D_BLKIO, " Ox%08x USING DEBUG EFI_D_BLKIO\n",

(UINTN) (EF1_D_BLKIO)) );

DEBUG ((EFI_D_NET, " Ox%08x USING DEBUG EFI_D_NET\n", (UINTN)(EFI_D_NET))
DEBUG ((EFI_D_UNDI, " Ox%08x USING DEBUG EFI_D_UNDI\n",

(UINTN) (EFI_D_UND1)) );

DEBUG ((EFI_D_LOADFILE, ' 0x%08x USING DEBUG

EF1_D_LOADFILE\n", (UINTN)(EFI_D_LOADFILE)));

DEBUG ((EFI_D_EVENT, " Ox%08x USING DEBUG EFI_D_EVENT\n",
(UINTN)(EFI_D_EVENT)) );

DEBUG ((EFI_D_ERROR, " Ox%08x USING DEBUG EFI_D_ERROR\N",

(UINTN) (EF1_D_ERROR)) );

EFI_STATUS
EFIARPI
UefiMain (
IN EFI_HANDLE ImageHandle,
IN EFI_SYSTEM_TABLE *SystemTable
)
{

UINTN EwventIndex;
BOOLEAN ExitlLoop;
EFI_INPUT_KEY Key;

DEBUG ((exffffffff, "\n\nUEFI Base Training DEBUG DEMO\n") );
DEBUG ((exffffffff, "exffffffff USING DEBUG ALL Mask Bits Set\r\n") );

DEBUG ((EFI_D_INIT, " @x@8x USING DEBUG EFI_D_INIT\r\n" , (UINTN)(EFI_D_INIT)) ):
DEBUG ((EFI_D WARN, " @x%@8x USING DEBUG EFI_D WARN\r\n", (UINTN)(EFI_D WARN)) );
DEBUG ((EFI_D_LOAD, " @x¥@8x USING DEBUG EFI_D_LOAD\F\n", (UINTN)(EFI_D_LOAD)) ):
DEBUG ((EFI_D Fs, " @x¥p8x USING DEBUG EFI_D_FS\r\n™, (UINTN)(EFI_D F5)} );
DEBUG ((EFI_D_POOL, " @x¥@ax USING DEBUG EFI_D_POOL\r\n", (UINTN)(EFI_D_POOL)) );
DEBUG ((EFI_D_PAGE, " @x¥pEx USING DEBUG EFI_D_PAGE\r\n", (UINTN)(EFI_D_PAGE)) );
DEBUG ((EFI_D_INFO, " @x¥@ax USING DEBUG EFI_D_INFO\F\n", (UINTN)(EFI_D_INFO)) );
DEBUG ((EFI_D DISPATCH, " @x%@8x USING DEBUG EFI_D_DISPATCH\r\n", (UINTN)(EFI_D_DISPATCH)) );
DEBUG ((EFI_D VARIABLE, " @x%@8x USING DEBUG EFI_D VARIABLE\r\n", (UINTN)(EFI D VARIABLE)) );
DEBUG ((EFI_D_BM, " @x¥B8x USING DEBUG EFI_D_BM\r\n™, (UINTN)(EFI_D BM)) )3
DEBUG ((EFI_D BLKIO, " @x¥@8x USING DEBUG EFI_D_BLKIO\r\n", {UINTN)(EFI_D BLKIO)) );
DEBUG ((EFI_D_NET, " @x¥@ax USING DEBUG EFI_D_NET\r\n", (UINTN)(EFI_D_NET)) );
DEBUG ((EFI_D_UNDI, " @x¥p8x USING DEBUG EFI_D_UNDI\r\n", (UINTN)(EFI_D_UNDI)) );
DEBUG ((EFI_D_LOADFILE, " @x%@8x USING DEBUG EFI_D_LOADFILE\r\n", (UINTN)(EFI_D_LOADFILE)) );
DEBUG ((EFI_D_EVENT, " @x¥B8x USING DEBUG EFI_D_EVENT\r\n", {UINTN)(EFI_D_EVENT)) );
(«

DEBUG ((EFI_D_ERROR, " @x¥@ax USING DEBUG EFI_D_ERROR\r\n", (UINTN)(EFI_D_ERROR)) );
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Action
I Save and close the file.

(LB At the Visual Studio Command Prompt, type bui ld
s Press “Enter” to rebuild the NT32 project.

A8 Type build run

B Press “Enter” to start the NT32 Emulation

3 At the Shell 2.0 prompt, type Samp leApp

B Press “Enter” to run the new application.

Note: the DEBUG messages _th_a)t appear in the_VisuaI Studio Command Prompt:

Loading driver at Ox00884E47080 EntryPoint=-80x0000AAD1OHA SamplefApp.efi
InstallProtocollnterface: BC62157E-3E33-4FEC-9928-2D3B36D758DF 4FF3F9@
InstallProtocollnterface: 752F3136-4E16—4FDC-A22A-E5F46812F4CA 62BAD4C
InstallProtocolInterface: 4CBAZ45%1-C207-4B5B-7694-79EA13251341 AAD3IBEA

UEFI Base Training DEBUG DEMO

OxFfEFEFEE USING DEBUG ALL Mask Bits Set
AxARRABER4A USING DEBUG EFI_D_INFO
Bx3P0EBAA USING DEBUG EFI_D_ERROR

(B8 At the Shell 2.0 prompt, type reset
17 Press “Enter” to close the NT32 Emulation.

12.2 Changing DEBUG Features Using PCD Values

In this lab, you’ll learn how to use PCD values to change debugging capabilities. The previous
lab, 12.1 Adding Debug Statements, did not display all the DEBUG messages added to
SampleApp.c. This lab shows how to change this behavior.

Step Action
B Open C:\fw\edk2\Nt32Pkg\Nt32Pkg.dsc

YA Locate the entry for SampleApp/SampleApp. inf

MULL |31 II"'H\'._.jI." LTl _‘,."l." UET T30 1T TINE LWL B LUl TS TR e
lendif
<PcdsFeatureFlag=
gefishellrkgTokenSpaceGuid. PcdshellLibautoInitialize|FALSE

b

dules here
5amp1eAppf5amp1eApp.1ﬂf]

#RF AR AR A A A R R R R R R A A A A A R R R R R R R R

I Replace the “SampleApp/SampleApp .- inf” entry with the following text:

SampleApp/SampleApp.-inf {
<PcdsFixedAtBui ld>
gEfiMdePkgTokenSpaceGuid.PcdDebugPropertyMask | Oxff

gEfiMdePkgTokenSpaceGuid.PcdDebugPrintErrorLevel |OXFFFfffrff
bs
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Step Action

: ghudes—sar

sampleapp/sampleapp. inf {
<PcdsFixedatBui ld=
gefiMmderkgTokenspaceGcuid. PcdDebugPropertyMask | Oxff
gefimdePkgTokenspacecuid. PcdDebugPrintErrorLevel] |OxfFrfff

\

Save and close the file.

In the Visual Studio Command Prompt, type bui Id
Press “Enter” to rebuid the NT32 project.

Type build run

Press “Enter” to start the NT32 Emulation.

At the Shell 2.0 prompt, type SampleApp

iU Press “Enter” to run the program.

O 00 NO UV &

Note: Notice the changes in DEBUG output for SampleApp in the Visual Studio
Command Prompt. Since the new PCD definitions were only applied to SampleApp,
the DEBUG output properties are not changed for other parts of the NT32 project.

InstallProtocollnterface: 4CBA2451-C207-485B-7694-92EA13251341 294880

UEFI Base Training DEBUG DEMO

BxffffE£ff USING DEBUG ALL Mask Bits Set
BxBaaeEEaR1l USING DEBUG EFI_D_INIT
BxBAABEEAR2 USING DEBUG EFI_D_UWARN
BxBAABEAAA4 USING DEBUG EFI_D_LOAD
BxBAABEEARE USING DEBUG EFI_D_FS
BxPAAEEA1A USING DEBUG EFI_D_POOL

BxBAAARAAZA USING DEBUG EFI_D_PAGE
BxBBPBA4A USING DEBUG EFI_D_INFO
BxBEAPBAEA USING DEBUG EFI_D_DISPATCH
BxBBAPR18A USING DEBUG EFI_D_UARIABLE
BxBBAPB48A USING DEBUG EFI_D_BM
BxPAAP1ARA USING DEBUG EFI_D_BLKIO
BxBAaaa4808 USING DEBUG EFI_D_HNET
BxBAai8868 USING DEBUG EFI_D_UNDI
BxBAA28808 USING DEBUG EFI_D_LOADFILE
BxBAA8AARA USING DEBUG EFI_D_EUENT
Bx8@APABEE USING DEBUG EFI1_D_ERROR

s At the Shell 2.0 prompt, type reset

12 Press “Enter” to close the NT32 Emulation.

12.3 Using Library Instances for Debugging

In this lab, you’ll learn how to add specific debug library instances.

Step Action
B Open C:\fw\edk2\Nt32Pkg\Nt32Pkg.dsc

YA Locate the entry for SampleApp/SampleApp. inf

# add new modules here
Samp1ehppf5amp1ehqp.1ﬂf i
<PcdsFixedAtBuild=
gefiMmdePkgTokenspaceGuid. PcdDebugPropertyMask | Oxff
gefimMmderkgTokenspacecuid. FcdDebugPrinterrorLevel |Oxf et
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Action
B Replace the “SampleApp/SampleApp .- inf” entry with the following text:

SampleApp/SampleApp.inf {
<LibraryClasses>

DebugLib|MdePkg/Library/UefiDebugLibConOut/UefiDebuglLibConO
ut.inf

bs

# Add new modules here
Sampleapp/sampleapp.inf {
<LibraryClasses>
DebugLib|Mderkg/Library/UefiDebugLibConout /UefiDebuglibConout. inf

Save and close the file.

In the Visual Studio Command Prompt, type bui Id
Press “Enter” to rebuid the NT32 project.

Type build run

Press “Enter” to start the NT32 Emulation.

At the Shell 2.0 prompt, type Samp leApp

(VB Press “Enter” to run the new version of the program.

O 00 NO UV &

Shell> sampleapp

UEFI Base Training DEBUG DEMO
OxfffIIET USING DEBUG ALL Mask Bits Set
0x00000040 USING DEBUG EFI_D_INFO
0x00000000 USING DEBUG EFI_D_ERROR
System Table: 0x0624BF90

Press any Key to continue :
Enter text. Include a dot (*.°) in a sentence then <Enter> to exit:

this is a test string with Debug testing.
Shell> _

Note: Some of the DEBUG output is redirected to the UEFI Shell instead of the Visual
Studio Command Prompt. This debug library instance only applies to SampleApp and
does not alter the general debug behavior of NT32.

MBS At the Shell 2.0 prompt, type reset

12 Press “Enter” to close the NT32 Emulation.
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12.4 using NULL Library Instances for Debugging

In this lab, you will use a NULL library instance for debugging.

Action

No n b

o o

10

11
12

UEFI and EDK Il Base Training Lab and Reference Guide

Open C:\fw\edk2\Nt32Pkg\Nt32Pkg.dsc

Locate the entry for SampleApp/SampleApp. inf

Modify the “SampleApp/SampleApp . inT” entry with the following text:

SampleApp/SampleApp.inf {
<LibraryClasses>

DebugLib|MdePkg/Library/BaseDebugLibNul l/BaseDebugLibNull i
nf

+

Save and close the file.

In the Visual Studio Command Prompt, type bui Id

Press “Enter” to rebuid the NT32 project.

Type build run

Press “Enter” to start the NT32 Emulation.

At the Shell 2.0 prompt, type Samp leApp

Press “Enter” to run the new version of the program.

Note: The DEBUG output for SampleApp is no longer redirected to the UEFI Shell or
the Visual Studio Command Prompt. This debug library instance only applies to
SampleApp and does not alter the general debug behavior of NT32.

&l VS2010 - build run SRR X

) =

oy Rl oy
g
AR IR

S0 DEE S
B = =

At the Shell 2.0 prompt, type reset

Press “Enter” to close the NT32 Emulation.
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Glossary of UEFI Terms and Acronyms

http://sourceforge.net/apps/mediawiki/tianocore/index.php?title=Acronyms

Lesson 7.2: Build Errors for Compiling NT32 without a Command
Line Switch

Lesson 7.2 Solution Files

“8 Locate the solution files in C:\FW\LabSampleCode\LabSolutions\Lesson7.2
»A Copy SampleApp.c and SampleApp.inf to C:\fw\edk2\SampleApp

<« 0SDisk (C:) » FW » LabSampleCode » LabSolutions » Lesson7.2

Include in library = Share with MNew folder

7
MName Date modified

2/2012 3:40 PN
05 AM
4/17/2010 8:44 AM

hents | Samplefpp.c

hads & Samplefpp.i

ol

I Copy Nt32Pkg.dsc to C:\fw\edk2\Nt32Pkg

<« 0SDisk (C:) » FW » LabSampleCode » LabSolutions » Lesson7.2

Include in library = Share with + Mew folder

-

| MName Date modified
P 012 3:40 PN
hents | Samplefpp.c 05 AM
pads 4 | SampleApp.inf 4/17/2010 8:44 AM
Common Build Errors
& V52010 (=& %

snedk25\BuildsNI325\DEBUG_US281Bx86°1A32%SampleAppsSanplefpp~OUTPUTN. \Sampleﬂpp oh|R
i #nologo ~c AN -GE— /W4 sGe32768 /D UNICODE +01ih2 ~GL /FlAutoGen.h ~EHz-c- -G I

R— /GF +Gy +Zi /Gm D EFI_SPFECIFICATION_UERSION=BxBBA208BA ~D TIANO RELEHSE _UERE
TON= BxBBBSBBBG Akivedk2vSamplefipp  #Tk:wedk2-Build~NI32*DEBUG_US2B18x86~IA32 5a
mpleAppsSampleAppsDEBUG ~Ik:sedk2“MdePkg ~Ik:“edk2“\HdePkg“Include ~Ik:“edk2\M
dePkg\Include\Ia32 k:\edk2\SampleApp\SamplefApp.c

edk2\3ampleﬂpp\3ampleﬂpp c(lb)> : fatal error C1B883: Cannot open include file:
ibrary/UefifpplicationsEntryPoint.h': Mo such file or directory

V‘II"I\L = Idbdl I Ulesd - e AL IUYIanm lJ.J.Go \)\IJUI \IIJ.I.-onUlI- UJ.oI.I.ClJ. |)I-I.ll.lJ.U J.U U
~Ucshinscl.exe'’ : peturn code 'Bx2’

» 7808: Failed to execute command
C:\Program Files (x86)\Microsoft Uisual Studio 1B.8\Ucrhinsnmake.exe /no
logo thuild [k:“edk2“\Build“\NT32-~DEBUG_US2818x86~IA32%SamplefppsSamplefppl

build. ..
: error FBA2: Failed to build module
k:sedk2\SampleAppsSampleApp.inf [IA32. US2@18x86. DEBUGI

— Failed -
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BN V52010

[EFI_SOURCE k:sedk2sedkcompatibilitypky
EDK_TOOLS_PATH k:sedkZ\basetools [

Architecture(sd 1A32
Build target DEBUG
Toolchain UsS2818x86

k:sedk2\Nt32Pkg Nt32Pky.dsc

Iﬂctiue Platform
k:vedk2«\Nt32Pkg“Nt32Pky.fdf

Flash Image Definition

Processing meta—data ..

build...
k:wedk2 Nt 32Pkg“Nt32Pkg.dsc<453>: error BABE: Filersdirectory not found in worksp

ace
k:vedk2~BamplefpsSamplefAp.inf

— Failed —
Build end time: 18:23:24, Jul.24 2012
Build total time: BB:88:82

K :Nedk2>

Press ESC in 4 seconds to skin startun.nsh or anu other keu to continue.

2.0 Shell> Samplefipp

’SampleApp’ is not recognized as an internal or external command, operable progr

an, or_scrint file,

2.0 Shell> FS0:

2.0 F30:%\> LS Samplefipp.efi i
Errar. No matching files were found. v Ensure 'Inf

2.0 FSO:\y _ BaseName is SampleApp
v Check

Nt32Pkg.dsc to ensure SampleApp.inf was included in components
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Helpful Links

UEFI Forum http://www.uefi.org

UEFI Open http://www.tianocore.org
Source

SRV LT (M http://sourceforge.net/apps/mediawiki/tianocore/index.php?title=EDK2

(EDK 1)

EDK II http://sourceforge.net/projects/edk2/files/

Documents

UEFI Shell http://sourceforge.net/apps/mediawiki/tianocore/index.php?title=ShellPkg
Documents
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Reference

Microsoft Windows and Visual Studio Matrix

Files C:/fw/edk2/conf/target.txt and tools_def.txt

Visual
Studio |Version Win7 IA32 Win7 x64
target.txt
TOOL_CHAIN_TAG = VS2005
u Requires WinDDK Link16**
target.txt
TOOL_CHAIN_TAG = MYTOOLS
.! Requires WinDDK Link16**
VS2008

target.txt
TOOL_CHAIN_TAG = VS2010
tools def.txt
DEFINE WINSDK_VERSION = v7.0A
Requires WinDDK Link16**
VS2010

Not supported Not supported
VS2012
A: C:\Program Files (x86)\Microsoft SDKs\Windows\DEF(WINSDK_VERSION)\bin

162

(Return to Configuring Build Tools)

target.txt
TOOL_CHAIN_TAG = VS2005
Requires WinDDK Link16**

target.txt
TOOL_CHAIN_TAG = MYTOOLS
Requires WinDDK Link16**

target. txt

TOOL_CHAIN_TAG =VS2010
tools def.txt

DEFINE WINSDK_VERSION = v7.0A
Requires WinDDK Link16**

B: C:\Program Files (x86)\Microsoft Visual Studio 11.0\Vc\bin

C: C:\Program Files (x86)\Microsoft Visual Studio 11.0\Common7\IDE;DEF(VS2010x86_BIN)
D: C:\Program Files (x86)\Windows Kits\DEF(WINSDK_VERSION)\bin\x86

**WinDDK requires Link16.exe to be in C:\WinDDK\3790.1830\bin\bin16
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target.txt
TOOL_CHAIN_TAG = VS2005x86
Requires WinDDK Link16**

target.txt
TOOL_CHAIN_TAG = VS2008x86

target.txt

TOOL_CHAIN_TAG = VS2010x86
tools def.txt

DEFINE WINSDK_VERSION = v7.0A
DEFINE WINSDK_BIN = See A below

target.txt

TOOL_CHAIN_TAG = VS2010x86
tools def.txt

DEFINE VS2010x86_BIN = See B below
DEFINE VS2010x86_DLL = See C below
DEFINE WINSDK_VERSION = 8.0
DEFINE WINSDK_BIN = See D below
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Legal

THIS INFORMATION COTNAINED IN THIS DOCUMENT, INCLUDING ANY TEST RESULTS
ARE PROVIDED "AS IS” WITH NO WARRANTIES WHATSOEVER, INCLUDING ANY
WARRANTY OF MERCHANTABILITY, NONINFRINGEMENT FITNESS FOR ANY
PARTICULAR PURPOSE, OR ANY WARRANTY OTHERWISE ARISING OUT OF ANY
PROPOSAL, SPECIFICATION OR SAMPLE.INFORMATION IN THIS DOCUMENT IS
PROVIDED IN CONNECTION WITH INTEL® PRODUCTS. NO LICENSE, EXPRESS OR
IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS
IS GRANTED BY THIS DOCUMENT OR BY THE SALE OF INTEL PRODUCTS. EXCEPT AS
PROVIDED IN INTEL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS,
INTEL ASSUMES NO LIABILITY WHATSOEVER, AND INTEL DISCLAIMS ANY EXPRESS
OR IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF INTEL PRODUCTS
INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR
PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR
OTHER INTELLECTUAL PROPERTY RIGHT. Intel products are not intended for use in
medical, life saving, or life sustaining applications.

« Intel retains the right to make changes to its specifications at any time, without
notice.

» Recipients of this information remain solely responsible for the design, sale and
functionality of their products, including any liability arising from product
infringement or product warranty.

« Intel may make changes to specifications, product roadmaps and product
descriptions at any time, without notice.

« Intel and the Intel logo are trademarks or registered trademarks of Intel
Corporation or its subsidiaries in the United States and other countries.

« *Other names and brands may be claimed as the property of others.

» Copyright © 2008-2013, Intel Corporation
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