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Getting the device drivers working in the OS image is one of the first steps to Windows
Embedded development. Once the device drivers are in place, the rest of the project can
proceed. This paper looks a couple of techniques that can assist with driver integration and
reducing image size.

Capturing Drivers

Capturing device drivers and placing them in the Distribution Share or in a Module is a critical part
in automating the operating system installation process. It is also time consuming to track down
every driver. There are two options to getting the drivers needed for the system. The first is to get
it from the board vendor. The drivers can be extracted and placed in the Out-of-Box folder
(WES?7) or into a module (WE8S). The second option is to enable Windows Update on the target.
Windows update can pull down the drivers from Microsoft, which will be placed in the driver store.
Once in the driver store, “C:\Windows\System32\DriverStore\FileRepository”, you can then copy
the drivers and place them in the Distribution Share or Module. The second option can be a little
faster:

1. Install the OS on the target system, but don’t have it connected to the Internet. For WES7
install Windows 7 or WES7 from IBW. For WES8S, install Windows 8 or WES8S from IBW.
For WEI 8.x, just install WEI.

2. On the target system, open File Explorer
3. Go to the C:\Windows\System32\DriverStore\FileRepository and sort the files by date
with the latest at the top of the list.
4. Note the date and time of the top most file.
5. Connect the computer to the Internet.
6. In Control Panel, enable Windows Update and do an update.
7. Windows Update will find the latest updates that will include device drivers. Select all
drivers including those that are optional.
Security Update for Windows 8.1 (KB2962140) 1.6 MB -
Update for Microsoft Camera Codec Pack for Windows 8.1 (KB2859188) 6.9 MB & ol
Update for Windows 8.1 (KB2894833) 3.6 MB Moare inft
Update for Windows 8.1 (KB2933809) 1.8 MB Support i
Update for Windows 2.1 (KB2030027) 900 KB
] Windows 2.1 Update (KB2919355) 74.0 MB
[V Windows Malicious Software Removal Tool for Windows 8 and Windows 8.1 - April 2014 (KB290830) 24.7 MB
Windows 8.1 Drivers (B) -~
Broadcom Corporation driver update for Dell Wireless 380 Bluetooth 4.0 Module 11 MB
DELL INC - Other hardware - Airplane Mode Switch 26 KB
Intel - Other hardware - Intel(R) Active Management Technology - 50L 22 KB
Intel - Other hardware - Intel(R) Management Engine Interface 69 KB
Intel Corporation - Graphics Adapter WDDM1.1, Graphics Adapter WDDM1.2, Graphics Adapter WDDM1.3- 1. 33.6 MB
Intel driver update for Intel(R) Centrino(R) Ultimate-M 6300 AGN 2.2 MB
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Select the updates you want to install

MName

Important (16) Windows 8.1 Drivers (1)

Intel - LAM - Intel(R)} 82579LM Gigabit Network Connection

Optional (1)

8. Install the driver updates.

9. Reboot the system when asked.

10. On the target system, open File Explorer.

11. Go to the C:\Windows\System32\DriverStore\FileRepository and sort the files by date
with the latest at the top of the list.
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Home Share View
(< NORE)

i Favorites
B Desktop
4. Downloads
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= Recent places
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| Documents
4. Downloads
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& Videos
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J iwdbus.inf_x86_9f799646119%alacs
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/| becbtums-win8x86-brem.inf_x86_beB08c92ab%baliby
) bth.inf_x86_7T1d7c12bd50d3232
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; manitor.inf_x86_00%ada79b658edd7
J nvstush.inf_xB6_4062adbc825e3c5c

; nvhda.inf_xB6_54caabafe3df3327

) nettun.inf_x86_0568bEbd63%9e2e28

J netewifimp.inf_x86_5321d0bcf2c990b72
; wdmaudio.inf_x86_e7ccd31d9274a783

) display.inf_x86_60e3b5d4cb737a57

, hdaudio.inf_x36_%e8e7d1d7cd54532
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12. Using the previous the date noted in 4 above, copy all folders that come after that date
and place them on a USB flash disk. You can now add them to the distribution share or

module.

It is important to note that these might not be the latest drivers from their respective
manufacturers, but you can track the latest drivers now that you have a working set of drivers.
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Driver File Reduction

What if you decided to go with option 1 and get the latest drivers from the manufacturer? This is
the choice that is typically made, but there is one thing to look out for. Even though disk drives get
bigger and cheaper, there are still embedded products with frugal hardware budgets that require
going with smaller cheaper drives. Starting with WES7 (and especially 64-bit builds), the OS
image sizes are much bigger than the images produced with Windows XP Embedded. Every
opportunity to save space is important. One technique is to reduce the number of device drivers
in the DriverStore.

WES and WEI make it very easy to add device drivers to the image. Without knowing it, you
could be adding to the image size. The following example will use a RealTek audio driver as an
example. The driver comes with several INF files so Windows can automatically install the driver.
In this case, there are 33 different INFs.

New folder
Walcrmviexe i3 | Aloxaul8.inf & RtkPgExt.dll
2% | Alcxauinf # | AlcxaulS.inf \%| RTKVAC.sys
5 | Aloxau0.inf 4t | Alcxau20.inf /% RtICPAPLdII
% Aloxaul.inf 2%  Alcxau2l.inf 49 RTLCPL.exe
¥ | Aloau.inf 7 Alcxau22.inf WSoundMan.exe

% Alcxau3.inf

7 | Alcxau23.inf

C_.J

+5  Aloxaud.inf ¥ | Alcxau2d.inf
<+ | Aloxaub.inf 2% | Alcxau2s.inf
% | Aloxaub.inf 45 | Alcxau2b.inf
4% AlcxauT.inf # | Alcxau27.inf
2 Aloxau8inf g% Alcxau28.inf
25 Aloxau9.inf 2%  Alcxau2.inf
7 Alo@ull.inf 3% Alcxau30.inf
#  Aloaullinf g% Aloxau3liinf
#5 | Aloxaul2.inf =4 Alcxwdm.cat
£ | Aloxaul3.inf =4 Aloowdm0.cat
%  Alcxauldinf & ALSndMgr.cpl
% | AlcxaulS.inf |&'| ALSNDMGR.WAV
4 | Alcxaulbinf (87 ChCfg.exe

25 Alcxaul7.inf /% RtkAPO.dII

During installation of the operating system, each instance of the INF will be placed in the driver
store c:\Windows\System32\DriverStore\FileRepository. Just looking at the driver store size, the
result is 1.17GB.
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1 Computer
&, Local Disk (C:)

Organize v & Open New folder
¢ Favorites Name
Bl Desktop 11 1394.inf xB86_neutrd
@ Downloads 1. acpi.inf_x86_neutra
‘E-j_l Recent Places 1. agp.inf_x86_neutra
1 alcxau.inf_xB6_neut]
A Libraries . alexaul.inf_x86_ney
@ Documents 1. alexaul.inf_x86_ney
J\ Music ) achauZ.inf_xSG_neq
[&5] Pictures . alcxaul.inf_x86_ney
¥ videos . slocud.inf 86 ney

) .'-JlcxauS.inf_xSG_nel.1
. alcxaub.inf_xB86_ney
) alf:xau7.inf_x86_ne|.1

‘@Ovl 4. » Computer » Local Disk (C:) » Windows » System32 » DriverStore » FileRepository »

General | Customize

v]4,|

0 @

)

667 Files, 100 Folders

Type: All of type File folder

Location: Allin C\Windows\System32\DriverStore \FileRepos

Size: 1,17 GB (1,258, 152,248 bytes)

Size ondisk: 1,17 GB (1,259,261,952 bytes)

Attributes Read-only
[T Hidden

4 CD Drive (D:) 201405

[ Y S S S — -

100 items selected
Show more details...

. alcxaud.inf_x86_ney
) alcxaul.inf_xB86_ng

) al:xaulZ.inf_m6_nq
J alcxaul3.inf_x86_nd

alexaul.inf_x86_ney

alcxaull.inf_x86_nd

P PP, 1 U - ...‘

o ] [Lconel ][ aomv |

]

m

Next, looking at the 33 instances of the audio driver, the size they contribute is 1.15GB, which is
very large amount.

'@Ov“_.t}Computer » Local Disk (C:) » Windows » System32 » DriverStore » FileRepository » v|‘,
Organize v = Open New folder =~ 0 @
=
¢ Favorites o leamrssig ; -
P Desktop 1 1394.inf_x86_neutral_832¢ : E
& Downleads . acpiinf_x86_neutral_alf4d General | Customize 3
%] Recent Places 1. agp.inf_x86_neutral_a61b§ J 392 Files, 33 Folders B |
1. alexauinf_x86_neutral_ch
9 Libraries 1 alexau.inf_x86_neutral_cj
@ Documents 1. alexaul.inf_xB6_neutral_3] e Blof type'Fie folder
& Music J. alexau2.inf_x86_neutral 93 Location: Allin C:\Windows\System32\DriverStore\FileRepos
[E5] Pictures 1 alexaul.inf_xB6_neutral 0, Size: 1.15GB {1,238,155,981 bytes)
B videos b aloaudinf 86 neutral 34 | ge on gisk:  1,15GB (1,239,719,936 bytes)
1. alcxaub.inf_x86_neutral_04
1% Computer 10 alcxaub.inf_xB86_neutral_6 attrbutes  [T]Read-only
& Local Disk (C) 1 alcxau?.inf_x86_neutral 9] [ vidden
¢ CD Drive (D:) 201405 . alexau8.inf_xB6_neutral_c
1. alexaul.inf_xB6_neutral_84
. alexaul0.inf_xB6_neutral _f
1. alexaull.inf_x86_neutral_]
1. alexaul2.inf_x86_neutral_§
1. alexaul3.inf_xB6_neutral_
VR Sy I g
33 items select_ed (=== L RO, J s
! l, Show more details...
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Each audio folder contains 1 INF and a copy of the driver files, which adds up 36.7 MB. Multiply
36.7 MB times 33 and you will get the 1.15GB.

vs b System32 » Driv

N = ALSNDMGR.WAV, ... Properties :
n New fol g==
General [Details
Name Siz
w R crarins U 12 Files, 0 Folders
4 | Aloxau2.inf = - on
|%) alcxau2.PNH Type: Multiple Types tu...
=7 alowdm.ca Location: All in C:\Windows\System32'DriverStore \FileRepos g
|%, ALSNDMGR| em
Size: 36.7 MB (38,571,747 bytes)
| ALSNDMGR]
@) RtkAPO.dll Size ondisk:  36.8 MB (38,588,416 bytes) r—
%] RtkPgExt.dll ) ' Ens...
Attribut -
%) RTKVAC.SY: o (M Reconh
%) RTLCPAPL [ tiicicen ns...
4" RTLCPL.EXE
$ad sounDpmal
15
ected Date mochfsl_ec [ oK ] [ Gancel ] Apriy
1zg

Is 33 copies really necessary for an embedded system or even a desktop? Unless, you are
attempting so support different platforms, the answer is no. The multiple INF files contain different
PnP IDs to match different chip PnP IDs. You can reduce the footprint by focusing on only the
single PnP ID for your system. Using Device Manager, you can look at the device driver that gets
installed and determine the PnP ID for the chip in your system.
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=4 Device Manager
File Action View Help
e | T E HE N B R

4 24 seanl-PC
b {8 Computer

7 ™

= Disk drives Realtek High Definition Audio Properties
;B Display adapters

8% Human Interface Devices Details
g IDE ATA/ATAPI contreller

S

o

\4

7

b2 Keyboards @ Realtek High Definition Audio

b B Mice and other pointing >

» - Menitors Property

b -&¥ Network adapters [Hardware ds v]
4 -[[3 Other devices

i L.l Network Controller Value

B Porable Devices (FOAUDO\FURC. GTAVEN_GECHDEY GRROSUESYS SOz
> {? Ports (COM & LPT) HDAUDIOWFUNC_D1&VEN_10ECEDEV_08883S1UBSYS_80862012

B Processors

g"‘ Ramdisk

4&1 Sound, video and game ¢
. .. High Definition Audio
. L. Realtek High Definitio
5.8 System devices

b - G Universal Serial Bus contr

< m | »

[ ok |[ camesl | I

Using this information, search for the PnP ID in the INFs using “find in file” in File Explorer. In
general, only look for a PnP ID based on PCN\VEN_####&DEV_###. For this specific case, look
for only HDAUDIO\FUNC_01&VEN_####&DEV_####. The SUBSYS numbers can be ignored.

o oo S|

K5 S » Search Results in RealTek ACS7.60.16285 » BE23 [ooio Func otven toecaev oess JEY

7\

Organize v Save search =~ 0 @

Searches might be slow in non-indexed locations: C:\WES8 Stuff\AB_Training\WES7\SunVirtual Box\DS\Out-of-box drivers\Sun VirtualBox\Real... X

»

7.0 Favorites Name Date m
Bl Desktop & | Alocauinf 4/7/201
& Downloads i | Alcxau3linf 4777201
‘_.‘ Recent Places —
& SiyDrive Search again in:

= Libraries & Homearouo 8 Comouter Custom... (3 Internet

Once you find an INF file containing the PnP ID, you can delete the rest of the INF files.
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New folder

Walcrmv.exe

2 | Alcxauinf

(=4 Aloowdm. cat
=4 Aloxwdm0.cat
%] ALSndMgr.cpl
|#| ALSNDMGR.WAV
(87 ChCfg.exe

%] RtkAPO.dII

%) RtkPgExt.dll
%] RTKVAC.sys
% | RtICPAPLAII

4" RTLCPL.exe
$af SoundMan.exe

The resulting driver store will have only once instance of the driver, and the correct INF for the
platform. In this example, the resulting space is 1GB less than before.

== =]
@-( 5" 42 » Computer » Local Disk (C:) » Windows » System32 » DriverStore » FileRepository » v|$,l
Organize v &3 Open New folder = » (O @
P Esvoiiis Name _ cdrom.inf_x86_neutral_6381€09675524225, ... Properties  [miam] [ize =
Bl Desktop 1. 1394.inf_x86_neutral | General |customize
& Downloads 1. acpiinf_x86_neutral =
%] Recent Places | agp.inf x86_neutral] 1l 287Files, 68 Folders
1. alexawinf_x86_neut
4 Libraries . battery.inf_x86_neut Type: All of type File folder i
]3 Documents 1+ blbdrive.inf_x86_ne Location: Allin C:\Windows\System32'DriverStore\FileRepos
J’ Music 1o brmfcumd.inf_x86_
" - Size: 54.8 MB (57,463,013 bytes)
[&=] Pictures 1) cdrom.inf_x86_neut|

E Videos | compositebus.inf_x Size ondisk:  55.3 MB (58,023,936 bytes)

1. cpu.inf_x86_neutral |

1% Computer W cfcdisk.inf_xBG_neut Allriadtes [CIRead-only
&L, Local Disk (C) 1 dc21xdvm.inf_x86_n [CHidden

¢ CD Drive (D:) 201405 . disk.inf_x86_neutral

1. display.inf_x86_neut

1. eaphost.inf_x86_ney

. fdc.inf_x86_neutral _{

1. flpydisk.inf_x86_ned |

1. halinf_x86_neutral_|

IR e TSRS RS T

68 items selected [ OK ] [ Cancel | Apply
‘, ’, Show more details...
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This was for only one device driver. Take into account other drivers like video and Ethernet; and
using this technique, you can save yourself some space.
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