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Agenda

Tools
Download and install EDK
Overview of EDK

Usage:

Creating directory
Adding files

INE files

Updating master makefile
Custom protocols
Building the driver



Tools

* Required:
— Microsoft Visual Studio 2003* (version 7.1)

— Or Microsoft Visual Studio 2005* (version 8.0)
NOTE: Config.env file will need to change for:
USE VC8 = YES

e Optional:
— Microsoft Windows XP DDK* (version
3790.1830)
— MASM* (version 6.15)
— Intel EFI Byte Code Compiler

*0Other names and brands may be claimed as the
property of others.



Download and Install EDK

saWwL THlanoCore.org
—Required to register for access to projects
—EDK project - download snapshot

—Enhanced FAT32 sub-project — download
snapshot
—Unzip EDK (IE c:\EFI\EDK\...)

—Unzip FAT:
EDK\Other\Maintained\Universal\Disk\FileSystem\



http://www.tianocore.org/

Overview of EDK

* Other — Shell Code and FAT
* Foundation — the Framework ‘glue’
e Sample

—Code

—Drivers
—Platforms



EDK Build Tips

Build Tip to use

Works on

DUET building a development boot
environment

NT32 1A-32

X64 Intel® 64

1 PF 1A-64

EBC IA-32
Intel® 64
1A-64

S
D



Build NT32 environment

Open VS.NET command prompt
— For MSVS 8.0 do VCVARS32

CD EDK\Sample\Platform\NT32\Bu1i ld
Set EDK source=<location of EDK root>

For MSVS 8.0 Edit Config.env
ERUSE VC8 = YES

NiELE
Walit... .
System.cmd
Nmake run

Reset (in EFI shell to close 1t)

Leave this command prompt open for the
duration of this LAB.

(intel'
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Using the EDK

Creating directory
Adding files

INE files

Updating DSC file

Custom protocols

Building the driver
Load the driver



1. Create directories

* Driver Directory
—Add a directory under Edk\Sample\Bus\PCI
—Name that directory for your driver
— SampleDrv In this example
* Protocol Directory
—Add a directory under EDK\Foundation\Protocol

—Name that directory for your driver
— SampleDrv in this example



File Recommendations

Driver.c

ComponentName.c

DriverConfiguration.c

DriverDiaghostics.c

Driver.h I

Make.inf

10

DriverEntryPoint()

Unlload()
NotifyExitBootServices()
NotifySetVirtualAddressMap()
Supported()

Start()

Stop(O)
Produced Protocol Functions

(intel'




File Recommendations

Driver.c

ComponentName.c

DriverConfiguration.c

DriverDiaghostics.c

Driver.h I

Make.inf

11

GetDriverName()
GetControllerName()




File Recommendations

Driver.c

ComponentName.c

DriverConfiguration.c petOptions()
OptionsValid()

- - - ForceDefault
DriverDiagnostics.c SRR ELY

Driver.h I

Make.inf

12



File Recommendations

Driver.c

ComponentName.c

e :

~ | DriverConfiguration.c

DriverDiagnostics.c RunDiagnostics()

Make.inf

13



File Recommendations

Driver.c

ComponentName.c

DriverConfiguration.c

Private Context Structure

DriverDiaghostics.c ) ]
Global Variable Declarations

Driver.h Function Prototypes

Make.inf

(intel'
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Driver.c

ComponentName.c

L
3 e
[ r— b FF

~|DriverConfiguration.c

DriverDiagnostics.c

Make.inf

File Recommendations

Source Files
Libraries
Driver Entry Point

BootService or Runtime Driver |

15




File Recommendations

Low Complexity Drivers
— 4 Functions
— 1 Data Structure Designed

nAm _ _1Z_ ___ ~ . 1 _ _ _fa. . ™

ComponentName_C > IVICUIIUILIT ] VUIII'JIC/\ILy ui_i_v_éiAS
— 7 Functions

— 1 Data Structure Designed
High Complexity Drivers

— 14 Functions

— 1 Data Structure

Very High Complexity Drivers

— 204+ Firinctinne

Driver.h I — 3+ Data Structures Designed

Make.inf

Driver.c

DriverConfiguration.c

DriverDiaghostics.c

(intel'

16



2. Adding files

* Add files to the driver directory (step 1)

—SampleDrv.c, SampleDrv.h,
ComponentName.c, Make.inf are part of every
driver.

— DriverDiagnostics.c and DriverConfiguration.c
are not required in your driver.

—Look on the CD \Code\SampleDrv\SampleDrv
for the files for the demonstration.

 Add files to the protocol directory

—SampleDrv.c, SampleDrv.h

—Look on the CD \Code\SampleDrv\Protocol for
the files for the demonstration.

17



Copy Driver Files

Create the
o Directory

" ' SampleDrv
under
Sample\Bus\
| PCI and copy
B 2 e :: e : the files

4:] Foundation

File Edit View Tools  Help

=l 1) Sample
Bl [C3) Bus
) 1sa
B I3 Pd
sThru
[ AtapiPassThru
hj Ehii
I4j Ehci
) 1de
j Ide
L:I PciBu:
|2y PciBusMoEnumerati

&) s-ieor
& objects & objects {Disk . ’ Computer

18



File  Edit

File Edit ; g

) SampleDry
_'_'}Eljl{F'rl:l ocolLib.inf

2 objects

Copy Protocol Files

File Edit View Favorites Tools Help

EdkProtocolLib-org.inf

37 objects

File Folder
File Folder
File Folder
File Folder
File Folder
File Folder
File Folder

File Folder
File Folder
Setup Information
Setup Information

19

Create Dir
SampelDrv
under the
EDK\Foundat
iIon\Protocol
Dir



3. INF files

e Defines the build options for the driver
—Image Entry Point
—Required libraries
—[nclude directories

* Only 1 resides Iin the driver’s directory
— Sample driver example has a “make.inf” file

20



INF Example

¢ [defines] Unigue GUID
- BASE NAME = BlankDrv
o EJILE GUID = 5bc2ba35-838b-42bc-ach8-ec3c76168fce
s COMPONENT_ TYPE = BS_DRIVER

[[sources.common]
» BlankDrv.c
BlankDrv.h

[libraries.common]
EdkGuidLib
EdkProtocolLib
EfiProtocollLib
EfiDriverLib

[includes.common] Entry Point

$(EDK_SOURCE)\Foundation
$(EDK_SOURCE)\Foundation\Efi
$(EDK_SOURCE)\Foundation\Framework

[nmake.common]
IMAGE_ENTRY_POINT=InitializeSampleDrvDriver

21



4. Updating DSC file

s Master DSC Is updated so that the
automated build process knows that the
driver exists.

o It will then call into the Inf for your driver.

* ook for #DriverTraining in the NT32 file
In the Code\SampleDrvADSC directory.

(intel'
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Nt32.DSC

File Edit View Favorites Tools Help

GBack = .\‘_) . lﬁ /-__j Search i~ Folders =k x n | v

Address | C:\Code'\SampleDrvipsc

|ﬂ|‘~lt32.dsc File Edit View Favorites Tools Help

Gﬁad{ - .\‘_) . lﬁ /__j Search H-_i" Folders = k.12 x n | v

Address |5 H:\Edk\Sample Platform Nt32\Build = R

t 'ders X || Mame = SizelType

R & cpu A Ry File Folder

i) Csm h1asz File Folder
i3 Incude (SiTools File Folder
(LW Library [Fbuild.bat 9KB MS-DOS Batch

B ) Mytform |#] Config ORG.env 2KB ENV File
I3 SNeET ] Config.env 2KB EMVFile
[ﬁ EBC Config.env vs8.txt 2KB  Text Documer
I Generic MakEﬁIE 9KB File
3 PP makefile.out J4KB OUT File
= T3 nt32 module. list 10KE LIST File
= l.f,\ -.';ml:ndule.mak J2KE  Makefile
=)y |®]Nt32 org.dsc 15KE DSC File
) 1832 |i]n1t32.dsc 15KE DSC File
) Tools m PlatformTools.env IKE EMV File
£ Dxe Elsystem.cmd 6KB Windows NT C
ui‘. Include = rg] Unicode, Txt JKE TextDocumer
o

4 iy |

|1E objects (Disk free space: 6. 12 GB) | :J My Computer




e A e
R

DSC Example

Sample\Bus\Usb\UsbMouse\Dxe\UsbMouse.inf
Sample\Universal\Network\PxeBc\Dxe\BC.inf
Sample\Universal\Network\PxeDhcp4\Dxe\Dhcp4.inf
Sample\Universal\Network\Snp32_ 64\Dxe\SNP.inf

#DriverTraining
Sample\Bus\PCI\BlankDrvAmake.inf F\VV=NULL

Remove the “#” comment in the Nt32.DSC file

24
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5. Custom protocols

* Add the protocol files to the protocol
directory

e Update the EdkProtocolLib.inf with:
sampleDrvASampleDrv.c
sampleDrvASampleDrv.h

—Now some Image could use (consume or
produce) your protocols

25
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EdkProtocolLib.INF File

File  Edit

[CSi5amplelry

bEdkr

ILib.inf

o ||:|.:|..||:||.:|_1|'|
[Cusbatapi
IS VariableStore

37 objects

FI||-' Folder
File Folder
File Folder

File Folder
File Folder
File Folder
File Folder

26



6. Test building driver

27



/. Load the driver

* G0 back to VS.NET command prompt
>Nmake run

>Fsnit0:
>Load Sampledrv.efi
>Ph

e The —b option stops at each page break in the
EFI shell.

* The SampleDrv should be loaded at the end

(intel'
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Do It Yourself Lab

* How do you see which child process are
managed by your driver?

s\What If your driver does not manage
anything?

* How would you “unload” the driver?

* How would you debug using Visual studio?

(intel'
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Do IT Yourself LAB

32



child process are managed
by your driver

33

53 0000000A B - - 1 15 Windows Bus Driver WinNtBusDriver
54 0000000A D - - 2 - Windows GOP Driver WinNtGop

55 0ooooooA 7 - - - - PCI IDE/ATAPI Bus Driver IdeBus

56 0000000A 7 - - - - Ush Uhci Driver Uhci

57 00000010 7 - - - - <UNKMOUN: Und i

58 opoooeoA 7 - - - - Ush Bot Mass Storage Driver UsbBot

59 oooooooA 7 - - - - USB Bus Driver UsbBus

5A 0poooaoR 7 - - - - Usb Chi@ Mass Storage Driver UsbChid

5B 0000000A 7 - - - - Ush Chil Mass Storage Driver UshChil

5C 00000ooA 7 - - - - Ush Keyboard Driver Usbkh

5D 0000000A 7 - - - - Generic USB Mass Storage Driver UsbMassStorage
S5E 00oooeoA 7 - - - - Ush Mouse Driver UsbMouse

5F oooooeon 7 - - - - FAT File System Driver Fat

TS 00000001 B - - 1 1 SampleDrv Driver Ssampledrv .efi
f8:7\> _



h child process are managed
by your driver

) ) 1)
g mo command with “—d #” option will
~ ' Vi
show further details .
1 g LB 00000007 7 - - - - Ush Chil Mass Storage Drluer UsbChil
>dh —d 75 5C 000000BA 7 - - - - Usb Keyboard Driver UshKb
71 RPN 5D 00000D0A ? - - - - Generic USB Mass Storage Driver UsbMassStorage
Jsing the SE 0000000A ? - - - - Ush Mouse Driver UsbMouse
l , 7 SF ooooooon 7 - - - - FAT File System Driver Fat
Ha _»]e number 75 00000001 B - - 1 1 SampleDru Driver \/sampledru .efi
IR your £8:\> dh -d 75
~ - = 15 Image Ov/sampledrv.efi) DriverBinding ComponentMame
e”] ) tl on ’ Driver Mame : SampleDrv Driver
o Inage Mame : \sampledrv.efi
vt Driver Uersion : 00000001
Driver Type : BUS
Configuration : NO
Diagmostics : NO
3 Mamag ing :,
Notice that the COM1 Ctr1I651 : COM1
E E Child[?6] : UenHw(58C518B1-76F3-11D4-BCEA-0080CT3CE881) /VenHu (OCI5A93D- =
resource IS being A006-11D4-BCFA-00BOCTICAEE1, 00000000) /Uart (115200,N,8,1) /DebugPort O g
managed by the
SampleDrv B>

34



\Which child process are managed
by your driver

I;-fj“'_-
-

S e\Why would your driver not manage

anything?
f8:\> dh -d 74
>dh —d 74 : Image (v/sampledrv.efi) DriverBinding ComponentName
Driver Name : SampleDrv Driver
Image Name : \fsanpledrv.efi
Driver Uersion : 00000001
Driver Type : <UNKNOWN>
Configuration : NOD
Diagnostics : NO

Manag ing : <NONE>

f8:3> _ ‘

 [f saomething else has taken the resource
then the driver will not manage

—Example — If Hyper-terminal is on COM1

el
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f8:\> discomect 65
disconnect (65.0.0) : Status = Success

f8:\> dh -d 75
75: Image (\/sampledru.efi) DriverBinding ComponentMName
Driver Mame : dampleDrv Driver
Image Name : V/sampledrv.efi
Driver Uersion : 00000001
Driver Type : <UNKNOWN>
Configuration : NO
Diagnostics : NO
Hanaging : <NONE>
18:%> _

* Notice that there is nothing managed k
Driver after the disconnect. e

36



Hew would you “unload” the driver

it Use the EFI Shell “unload” command to unload
the driver from the driver handle data base.

>unload 75

f8:\> unload 75
15 Image DriverBinding ComponentNamne

unload

f8:3\> dh -d 5
dh I

» Notice that the handle has been removed

37



Hew to Debug using Visual Studio

* Edit the file “SampleDrv.c” in the
Edk\Sample\Bus\Pci\SampleDrv directory and
uncomment the “EFI_ BREAKPOINT();” Macro
(line 86)

* Go back to VS.NET command prompt

>Nmake

>Nmake run
>EsntO:
>Load SampleDrv.efi

* The Visual Studio debug Screen will prompt at
the Breakpoint

(intel'
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Hew to Debug using Visual Studio

EFR fsnt® :BlockDevice - Alias {8

- *Select "Debug” DR
siien “Break™ B ——
siNow! Visual Studio can be e

Used for debugging

AUenHu (

FUenHu (

FUenHu (

FUenHu (

' key 1

SJNELL” 10,
- Microsoft Visual Studio
t Debug Tools Window Community Help

f8:%> load SampleDru.efi

_3* = __. & L.'._ AT = — '2 | I — -

] A SecMain.exe has trigaered & breakpaint Notice the Drlver Source
code is brought into the
Visual Studio

1

Ie

Continue | Ignore |

Use “F10” to Step over

< EFI_1_10_SYSTEM TABLE REVISION) { g t l.)

39
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