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Purpose of this session

1. Explain the basic design and implementation of the EFI
(Extensible Firmware Interface)

2. Show simple examples of EFI shell usage

3. Show the usual usage of EFI menus
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Extensible Firmware Interface (EFI) Module Topics

*Acronyms
Extensible Firmware Interface (EFI) design
*EFI Implementation

EFI| User Interface
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Some Acronyms

- ACPI - Advanced Configuration and Power Interface
- EFI - Extensible Firmware Interface

- FIT - Firmware Interface Table

- ICMB - Intelligent Chassis Management Bus

- IPMI - Intelligent Platform Management Interface

- IPMB - Intelligent Platform Management Bus

- PAL - Processor Abstraction Layer

- SAL - System Abstraction Layer
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EFI Design
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EFI - Design Goals

* Real mode BIOS INT based solution was not an option
— A chance to move beyond limitations of the PC BIOS

* The idea was to get as much platform independence as possible

« EFI allows:
— Abstract and replace legacy devices, add new boot devices

— High level language development (drivers to be written in C)
* A standardized driver model
« Common source code for |A-32 and ltanium®

— Platform value-add
« Platform management utilities outside OS
» A Pre-OS point in system startup and administration, portable OS neutral tools
» Bootable flash update CD without DOS
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EFI - Design Features

« OS neutral - can be used by multiple OSes

- Focus is on the API between OS/boot loader, and the firmware
- Not on the User Interface or utilities

- EFI shell is a reference implementation of a user interface; vendors may
improve it

- Available utilities and tools change with time and manufacturer

- Intended to be implemented and extended (in a competitive manner)
by system manufacturers

- Shell and Boot Manager are main user interactions

- ACPI (Advanced Configuration and Power Interface) based
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EFI Implementation
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EFI Services

- Runtime Services

Abstract minor parts of the hardware implementation from the
OS

- Boot services interfaces

Global boot service interfaces

Device handle-based boot service interfaces
Device protocols

Protocol services

10
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EFI Disc Format — GUID Partition Table (GPT)
* Logical Block Addressing is 64 bits and supports many partitions

» Uses a primary and backup table for redundancy and version number and size
fields for future expansion

» Uses CRC32 fields for improved data integrity

First useable block Start partition _
- Uniquely identifies each partition LBAD LBA1 [Endpariton)| 0
T
. | ol [ ] 7o
* Uses a GUID and attributes to define || 2|/§& Darition 1 e
partition content type o |59 =t}
i " 011]=|n
« Each partition contains a 36 Unicode Start parttion|  End partiion | Lst N
character human readable name. , , . ,
Primary Partition Backup Partition
Tahble Tahle
ST 21 ED
Figure 11-2. GUID Partition Table (GPT) Scheme
11
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EFIl Disc Format — GPT (cont.)

Partition Discovery

1. Check for GUID Partition Table Headers
2. Follow ISO-9660 specification to search for ISO-9660 volume structures

on the magic LBA
«  “El Torito” CDROM spec

3. If none of the above, check LBA 0 for a legacy MBR partition table
4. No partition found on device . BLOCK_IIO
’ rF’artition A < Partition A :'

Partition , Partition
- ~ -

e

T Pairters ’ L™ Paintars
to partitons to patitiors

Partition Table Partition Table

CM12158

Figure 11-1. Nesting of Legacy MBR Partition Records
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EFI — Low level firmware
Processor Abstraction Layer (PAL)

- Abstracts processor specific events
- reset, init, MCA into a standard interface

- Separates supporting hardware from the
processor(s)

- Simplifies processor upgrade and interchange
Provides a consistent interface as processors change

- The benefits are:
Faster implementation of new family members (i.e: Madison,
Montecito)

Investment protection through cost reduction

13
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EFl — Low level firmware
System Abstraction Layer (SAL)

- Shields OS and other higher level software from
implementation differences in the platform

- It provides:
- Initialization, configuration, and testing of the hardware
platform

- Initialization and configuration info to OS and
monitoring system

- Integration of the processor(s) with the rest of the
system (through PAL)

- The environment for EFI and the OS loader
- Runtime services to the OS and EFI

14
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EFlI Environment for Operating Systems

Before EFI

EFIl Environment

 16bit Real Mode

* Legacy BIOS calls
« E820 Memory Map
* VGA

* Lilo, grub, etc

» Statically reserved
memory regions
 Old Partition Setup

* Native Mode

* EF| services

« UGA

* EF| boot adapter

* No special memory
region reservation

* EF| system Partition
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EFIl Resources

- EFI website at Intel
http://www.intel.com/technology/efi/efi.htm

- Previous EFlI related presentations
http://www.intel.com/technology/efi/efi.htm

- EFI Toolkit

http://www.intel.com/technology/efi/toolkit overview.htm

. Some of the content:

- All source and makefiles to build I1A-32 and Itanium

versions of the toolkit

- Utilities (hex dump of disk or media)

- Standard C library

- Network stack and network utilities

- PPP network support

- Python interpreter

- Text editor

16
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EFIl User Interface

17
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Section Topics

 The Flow of EFI
 EFlI Main menu
 EFI Shell

« EFI Boot Manager

— Boot entries
— Console entries

18
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NS

The Flow of EFI

Power ON

HW Init.

Boot Manager

Device Paths to

OS Loaders Configure ~™— Develop/Extend

Red Hat

Enter Shell Manager Shell

SuSE/Novell

Boot Maint.

Microsoft

Menu

S

*Test Drivers
*Run Apps

*Debug

| ow-level access

*Change Boot Order
*Add Boot Options
*Boot from File
*Others

19
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EFl — Main menu

EFI Boot Manager ver 1.18 [14.57]1 Firmware ver 1.41 [42321]

Pleaze select a hoot option

Debian GNU/Linux o
HP-UX Primary Boot: B/2/2/8.0.1.8

EFI Shell [Built—in]l
Boot option maintenance menu
SecuritysPassword Menu

Uzse and to change option<s>. Use Enter to select an option

The up and down arrows are used to move between choices
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EFl — Selecting the EFI Shell

EFI Boot Manager ver 1.10 [14.57Y] Firmware ver 1.41 [4232]
Please select a hoot option

Dehian GMU-Linux

HP-UX Primary Boot: B/2/-2-0.0.1.8

EFI Shell [Built—-inl

Boot option maintenance menu
SecurituysPassword Menu

Uze and to change option¢s>». Use Enter to select an option

To invoke the EFI shell, move the highlight to its Menu
entry, and hit Enter
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EFI Shell

EFI

Boot OS

C Language Implementation

Test Driver

Load Protocol

Text Editing

Networking

Launch custom Apps

Write Scripts

HW User Access

View/Manipulate Memory

) I B | i - [ I I
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EFl — Interactive use — EFI Shell

When the EFI shell is invoked:

- Executes commands in the ‘startup.nsh’ file if it exists
In the execution path
- Searches all partitions on the different media for EFI
file systems and assigns mappings (fs0:, fs1:, fs2:...)
- A disc with no EFI (FAT) partition will not have an
fsx: mapping assigned, but it will have a raw
device (blkx:) assigned to it
- Displays the mappings found, and issues the ‘Shell>’
prompt.
- No drive is assigned as the current drive by default.

23

©Copyright 2005 Hewlett-Packard Development Company, L.P.



lTAFiIIHMISQLUNTI?H§

EFI Shell - startup - ideal

EFI EBoot Manager wer 1.10 [14.56] Firmware wer S0.10 [4216]
Pleaze zelect a hoot option

EFI 5hell [Built-in]
Eoot option majintenance memnl
seouritysPassword Menu

T=ze ard to change option(s). Use Enter to select an option
Loading.: EFI Shell [Built-in]
POSSE Library wersion 0. 2 is loading...
CellularPlatform = FALZE [use "setcell™ to toggle)
EFI Zhell wersion 1.10 [14.56]
Device mappihg table
=0 : Acpi (HWPOOOZ, 100) /Pci(l|0)/3cei(Pund,Llunl) HD (Partl, 31igFASEQOOQ)
blk0O : Acpi (HWPOOOZ,0) Poci(2|0) Fhta(Primary,Master)
blkl : Acpi (HWFOOOZ,100) fPci(l]0)/3csl(Pund, Lund)
bhlk2 @ Acpi (HWPOOOZ,100) sPci(l]0) #3csi(Pund, Lund) /HD (Partl , 5igFASEOOOO)
bhlk3 @ Acpi (HWFOOOZ,100) APci(l]0) /3csi(Pund, Lund) /HD (Parts, 3igFASEOOOO)

startup.nsh> echo -off
elcome to HP-TX for Ihed

setting hpux path (ZVEFIVHPUX) ...
type 'fs[x]:' where x is your bootdisk (0, 1, 2...
type 'hpux' to start hpu< bootloader

Here, we can see all the available disc devices, and decide
which one we want to work with

©Copyright 2005 Hewlett-Packard Development Company, L.P.



ITANIUM SOLUTIONS

EFIl Shell startup — more likely

E-48BA—AF29-344DDB76AB5F >

fz1 : Acpi<HWPBAAZ 508> -Pcid(2 i@l AtalPrimary _Master) HD{Part2, Sig65H@5D4E3-DD?
F-45AB-BSEA—-B21B2829C3D6 >

f=2 AcpiCHUPABAZ 588> Pcic2 18> /Ata(Primary. flaved -HD(Partl . SigCFEFBAG0H>

hlkB Acpi<HWPAAA2 580> Pcic2 1@) /AtacPrimary . Naster

hlki : Acpi{HWPABAZ2.,588: Pci{2 i8> Ata{Primary.Master>HD{Partl,.SigBBDBB2ED-1BE
E-48BA-AF29-344DDB76AB5F >

blk2 : Acpi<HWPBAAAZ 508> -Pci(2 i@l AtalPrimary Master)/HD{Part2 . Sig65H@5D4E3-DD?
F-45AB-BS5EA-B@21B2829C3D6 >

blk3 : Acpi<HWPABAZ 588> -Pci(2 i@l Ata(Primary . Master> HD{Part3 . SigDDEBBSEBA-156
C-4688-BE31-BBEBCFAESDAL >

blk4 : Acpi<HWPAAAZ 588> -Pci(2 i@l -Ata(Primary . Master> HD{Part4.SigB885ABA8-5BA
2-4884-AF6A-FoBBEB447DD6 >

h1k5S : Acpi<HWPABAZ .5885-Pci(2iA)/-Ata(Primary.8lave’

b1lkb AcpiCHWPAAAZ 5880 /Pci(2 180 /Ata(Primary.5lave > HD(Partl , SigCFEFAA0A)
b1k? AcpiCHWPAAAZ 5880 /Pci(2 180 /Ata(Primary.Slave > HD(Part2 , SigCFEFAAAA)
hlkB : AcpicHWPAWBAZ . 5882 -Pci(2 B> Ata{Secondary.Masterr

startup.nsh? echo —off

llelcome to HP-UX for IAG4
setting hpux path{~EFI~HPUX>». ..
type ‘fslx1:' where x iz your bootdisk <@, 1, 2...2
type ‘hpux’ to start hpux hootloader

Shell

Here, we don’t know what device is associated with fsO: -
have to guess or figure it out. On a terminal emulator, we
can probably scroll back up to see.

25
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EFl — Shell command

£ 192.168.1.67 - PuTTY

fa2:h\>

fa2:\>

Fa2:h\>

faZ2:h\>

fa2 >

fs2 >

fs2:h\>

fsZ2:%» 15 efi‘hpux
irectory of: f£s2:Z\EFI\hpux

e A =
R PR ] ’ il

%

Db <DIR-
<DIR>

AT Ao FOyG
R PR ]

s

AT AT FOyC
R PR ]

il
il
-
4

N B
S =] LD
% B o TRNY s LR 1]

[ g B % Y 9

e Fmep P e
R PR ]

- - - -

AT AT FOyG
LA da

B
— O 0 W 23
u™g o

fsZ2:%» type efi‘\hpux‘\auto
File: f£s2:\EFI\HPUX\auto, Size 12

boot wmnix

fazZ:\> I
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EFl — Shell command example

£ 192.168.1.67 - PuTTY

fz2:%» help -a

alias ) / 5, or deletes aliases i | EFI shell
attrib ) lay change=s the attributes of files directories
auntoboot View or set utoboot timeout variable

baud
befg
boottest
break

cd

cls

COTOL
connect
CEp
cpuconfig
date

dblk
default
devices

m

£ serial port com setting
splays/modifies the driver/boot configuration

view BootTest bits
ecutes a break point

e 5

[ B i O
M mH
it

risplays or changes the current directory
e

ears the standard output with an optional background co
onpares the contents of two files

inds an EFI driver to a device and starts the driver

pies one or more files/directories to another location

m o

]

f
s
f
fr
u]
0
f
fr
D

onfigqure or reconfigure cpus
splays the current date or sets the date in the system
risplays the contents of blocks from a block device
RBesets, or Clears default HVM wvalues

of devices being managed by EFI drivers

=

of devices that follow the EFI Driver Model

=

=
=

LA
m
Tt
i

devtree

dh
disconnect
drerm

handle=s in the EFI environment

cts one or more drivers from a device

the contents of memory

dnpstore all HVRAM wvariakhles

drivers the list of drivers that follow the EFI Driver Model
drvcfg Invokes the Driver Configuration Protocol

e e Y e e e e
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EFIl — Shell syntax comparison

EFI bash DOS
\ / \
fsO: / C:
Is s dir
attrib chmod attrib
cp cp copy
rm rm del
mv mv move
mkdir mkdir md
Y%var% $var %varY%
.efi, .nsh anything, .sh .exe, .bat,cmd
comp diff/comm fc

©Copyright 2005 Hewlett-Packard Development Company, L.P.
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Redhat EFI shell example

29
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EFl — Shell Redhat Navigation example

&4+ 192.168.1.121 - PuTTY
Shell> f=0:

fa0:\> 1=
Directory of: £30:%

07/30/04 09:25p <DIR>
0 File{=s)
1 Dir{=s)
fa0:yv>» cd efi

fa0:\EFI> 1=
Directory of: £a30:\EFI

|

F30/,04 09:25p <DIE>
F30/,04 09:25p <DIE>
F30/,04 09:25p <DIE>
F30/,04 09:44p <DIE>
0 File(s)}
4 Dir{=s)

]
-
[
T
5 O e R o

|

Tntel Firmware
redhat

e T i Y e Y e |
| I

- -

e I

Ha =

fus}

|

-
[
I.g'.:
t
M
1]

£30:\EFI> |
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EFl — Shell command Redhat Navigation example

4+ 192.168.1.121 - PuTTY

/3004 089:25p <DIR>
/3004 089:25p <DIR>
/30,04 09:25p <DIR>
/3004 059:44p <DIR>
0 File{=s)}
4 Dir{s}

]
2

=]

W

|

|

Tntel Firmware
redhat

e T i O i O e

]
[ O T e O o

of b3 B
- -
e T e
b

[
o

(*
m
1]

f=20:“EFI>» cd redhat

f=20:\EFT\redhat> 11
Directory of: f£s0:\EFI\redhat

08:25p <DIR>
08:25p <DIR>
09:41p
03:40p
09:27p
09 :44p
4 File{=s)}
ir{s)

- o
=] 22

vmlinuzr—-2.4.21-4 . EL
elilo.efi
initrd-2.4.21-4 . EL.imqg
elilo.conf

Y e L L I %
b

P

O - - IR e I

,,
oo Co

[ T i I e B ]

]

[ B I ' T S Y Y
e T S T T T o T

[

.

o
Lad
F
Lad

i
Ln
[}
Vs
[
-
it
1
i

£20:\EFI\redhat> [J
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EFl — Shell command Redhat Navigation example

£ 192.168.1.121 - PuTTY

08:25p <DIR>
08:25p <DIR>
09:41p
03:40p
09:27p
09 :44p

4 File{=s)}
ir{s)

-

.,,
-] 2 =

J
=
[y
L9 B VI % R LS RS R

vmlinuz—2.
elilo.efi
initrd-2.4.21-4 . EL.imqg
elilo.conf

=
Lad

k3 LA L

N R R L
- oW

Moo

.\‘
Lad

..‘
e T S T T T O &

[

.

o
Lad
F
Lad

i
Ln
[}
Vs
[
-
it
1
i

f30:\EFI\redhat> cat elilo.conf
File: fs0:\EFI\redhathelilo.conf, Size 150

prompt
timeout=50
defaunlt=linux

image=vmlinuz-2.4.21-4 .EL
label=linux
initrd=initrd-2.4.21-4 . EL.imqg
read-only
append="hda=ide-=sc=si root=LABEL=;/"

£20:\EFI\redhat> [J
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EFIl Boot Manager Menus

33
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EFl —-Boot Manager - boot priority

Boot
option 1

_ BOOTIAG4.EFI

Boot %
option 3 > LAN c'<|; Eg,AB[?E%T/
~= — - | ]

Boot option 4 — —>|Boot diagnostic

34
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EFl Shell — Setting boot options

EFI Boot Manager ver 1.18 [14.5%7]1 Firmware ver 1.41 [4232]
Please select a boot option
Debian GHU-/Linux I

HP-UX Primary Boot: B-2/2-8.8.1.8
EFI Shell [Built-inl

Boot option mailntenance menuw

SecuritysPassword Menu

Uzse and to change option<s). Use Enter to select an option

Select ‘Boot option maintenance menu’ from main menu
screen and hit Enter
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EFl Boot Manager - Addlng a boot option

EFI Boot Maintenance Manager wer 1.10 [14.56]

Main Menu. 3elect an Operation

Boot from a File
&4dd a Boot Option
Delete Eoot Optionis)
Change Eoot Order

Manage EBootNext setting
et duto Boot Timelut

Gelect Active Console Output Dewvices
Gelect Actiwve Console Input Devices
aelect Actiwe Standard Error Dewices

Cold Beset
Exit

Timeout--=[7] sec SystembGuid-->[D42D3420-EF22-DE6ll-BEl6L-EE1DS1ASALFA]
geriallunber--=[ (rmall) ]

Select ‘Add a Boot Option’ from the EFI Boot Option
Maintenance Manager menu and hit Enter
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EFl Boot Manager - adding a boot option

EFI Boot Maintenance Manager web 1.10 [l4.56]

bdd a Boot Option. 32elect a YVolume

Tiacd EFT [Acpi (HWPOOOZ, 100) #Pcifl|0) f3c3i(Punl, Lunl) JHD (Partl 51
Pemowable Media Boot [Acpi (HWPOOOZ,0) /Pci(2|0) fhta(Primary,Maste
Load File [EFI Shell [Built-in]]

Load File [&cpi (HWNPOOOZ,0)/Pcii3|0) Maci(00306E1EEEFG) ]

Load File [&cpi (HWNPOOOZ,100) /Pci(2]0)/Mac(00306EIESEQD) ]

Load File [Acpi (HWPOOOZ, 400) Pci(l]0) Mac(000ZESSEEQCC) ]
Exit

Select the device containing the file from which we want
to boot, and hit Enter
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EFl Boot Manager — traverse to boot file

EFT Eoot Maintenance Manager wer 1.10 [14.56]
Gelect file or change to new directory:
0e/sl3/502 03:27p 9,775,616 fueupdate.xpkl 0.b0OZ0.efi

[Treat like Femowvahle Media Eoot]
Exit

Select directory entries until we reach the desired directory

38
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EFl Boot Manager - adding a boot option

EFI Eoot Maintenance Manager wer 1.10 [14.56]
Gelect £ile or change to new directory:

05/23/02 04:Z25p «<DIR-= £Elz .

05723702 512 ..

05 /23702 04:45n 399 HPITL.EFI

05/23/02 : Z4d,576 NEP.EFI
Exit

When the desired directory is reached, highlight the
boot file and hit Enter
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EFl Boot Manager — entering description

Filename: SEFINHPIO\HPTK.EFI
DevicePath: [Acpi (HWPOOO0Z,100)/FPci(l|0)/3csiiPund, lund) HD(Partl  SigFasEO000) ¢
WEFIWHPI HFT.EFT]
Ia-54d EFI Application 05723702 04d:4dip 417,399 hytes

Enter New Descrip EBoot HP-TxX fom Disc 0O
New BootOption Data. ASCIT/Mnicode strings only, with max of 240 characters
Enter BootOption Data Type [A-Ascii U-Tnicode N-No BootOption
Enter BootOption Data [Data will be =stored as &scii string]:
Boot HP-T from Disc 0O

save changes to NVEBAM [Y-Tes N-No]:

Type in the text for the boot menu entry, the type of data (ASCII
or Unicode), and the description, then save to NVRAM

40
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EFl Boot Manager — exit add boot option

EFI Boot Maintenance Manager wer 1.10 [14d.56]

bdd a Boot Option. 3elect a Volume

Iacd EFT [Acpi (HWPOOOZ,100) Pci(l|0) /3csi(Pund,Lund) /HD (Partl, 31
Femowvable Media Boot [Acpi (HWPOOOZ,0)/Pci(2|0)/Ata(Primary, Maste
Load File [EFI 3hell [Built-in]]

Load File [&cpi (HWFOOOZ 0)/Pci{3[0)/Mac(00306E1EGEFG]) ]

Load File [&4cpi (HWFOOOZ,100) /PciiZ2(0) /Mac(00306E1ESEQD) ]

Load File [Acpi(HWPOOOZ, 400) sPci(l|0) /Mac(000ZE35EEQCC) ]
Fxit

After entering the description and saving it, move down to
the ‘Exit’ line and hit Enter
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EFl Boot Manager — exit boot maintenance

EF] Boot Maintenance Manager wer 1.10 [14.56]

Main Mernu. 3Jelect an Operation

Boot from a File

Add a EBoot Option
Delete Boot Option(s)
Change Boot Order

Manage BootNext setting
Get Auto Boot Timelut

Gelect Active Console Output Dewvices
gelect Actiwve Console Input Dewvices
Gelect Actiwve Ztandard Error Dewvices

Cold Beset

Timeout-->[7] sec Systemuid--»>[D4EZD3420-EF52-Dell-El65-EELDS1ASALSFL]
Seriallumber--=[ (rmall) ]

To get back to the main menu, move down to 'Exit’ and hit
Enter
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EFl Boot Manager — new boot option added

EFI Boot Manager wer 1.10 [14.56] Firmware wer 20.10 [4216]
Fleazse select a bhoot option

EFI 3hell [Built-in]

oot HP-TX fom Disc O

Boot option maintenance menn
SecuritysPazsword Menu

Tze and Lo change option(s). Use Enter to zelect an option

The new boot entry has been added — now we go back to
the Boot Maintenance Manager to change boot order
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EFl Boot Manager — changing boot order

14
FEFI Eoot Maintenance Manager wer 1.10 [14d.56]

Main Menu. 3elect an Operation

Eoot from a File

Add a Boot Option
Delete Boot Optioni(s)
Change EBoot Drder

Manage Bootlext setting
Aet auto Boot TimeOut

delect Active Console Dutput Devices
delect Actiwve Console Input Devices
delect Actiwve Standard Error Dewvices

Cold Beset
Exirt

Timeout--=[7] sec SystemlMmid-->[DAZD3d20-EFS32-DEl11-Bla5-EE1DS1ASA5FA]
Geriallumber—-->=[ (rmall] ]

Move down to ‘Change Boot Order’ and hit Enter
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EFl Boot Manager — changing boot order

EFI EBoot Maintenance Manager wer 1.10 [14.56]

Change boot order. 3Jelect an Operation

EFI 3hell [Built-in]
oot HP-TX fom Disc 0O
gave Settings to NVELM
Help

Exit

LAopi (HVPOOOZ, 1000 fPeifl|0) A3cei (Punl, Lunl) fHD (Partl, 3igFABBOOOO) AEFIVHPIOH
FI{,. BEoot000l
EBoot HP-TIE from Disc 0

Select the boot menu entry that we want to move up or
down in the boot menu
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EFl Boot Manager - adding a boot option

EF] Boot Maintenance Manager wer 1.10 [14.56]

Chiange boot order. Zelect an Operation

oot HP -1 fom Disc 0O
EFI Zhell [Built-in]
SJave Jettings to NVEAM
Help

Exit

Acpi (HWFOOOZ,100) fPci(l|0) /3031 (Punl,Lund) JHD (Partl , SigFASE0000) AAEFIWHPILOH
P, Boot000l
Boot HP-Tx from Di=c O

After highlighting the desired entry, use the ‘u’ key to move
it up in the menu, or the ‘d’ key to move it down.
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EFl Boot Manager - adding a boot option

EFT Eoot Maintenance Manager wer 1.10 [14d. 58]

Change hoot order. Gelect an Operation

Boot HP-TX fom Disc 0O
EFI Shell [Built-in]
SJawve Settings to NVELM
Helpn

NVELAM Not updated. JIawve NVELAM: [Y to zave, N o ignnre]l

After the entry (or entries) are moved, move down and either
save the changes to NVRAM by selecting ‘Save Settings to
NVRAM’, or select Exit and save when asked.
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EFl Boot Manager — boot order changed

EF] Boot Manager wer 1.10 [1l4.56] Firmware wer S0.10 [4216]
FPleaze zselect a boot option

Foot HP-TIx fom Disc 0

EFI 3hell [Built-in]

Eoot option maintenance memnu
GecuritysPassword Menu

Tze and Lo change optionis). Use Enter to select an option

The boot order has been changed. End of this task.
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EFl — Console device setting

EFI Boot Maintenance Manager ver 1.10 [14.571]

Main Menu. Select an Operation

Boot from a File

Add a Boot Option
Delete Boot Optiond(s>
Change Boot Order

Manage BootMNext setting
Set Auto Boot TimeOut

Select Active Console Output Devices

Select Active Console Input Dewvices
Select Active Standard Error Devices

Cold Reset
Exit

Timeout—>[18] sec SystemGuid—>[6B4AFB16-A114-11D6—85D8-A616182142E5 1]
SerialNumber—>[TW21680887 ]

From the Boot Maintenance Manager Menu, select the type
of device (Input, Output, or Error) for which you want to
change the settings
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EFl — Console device setting

EFI Boot Maintenance Manager ver 1.180 [14.571]

Select the Console Output Deviceds)

Acpi{PNPAL81 . A lart (7680 Hﬂi}fUEnHSH{PEHnli}

Acpi(PNPA5A1 . B> Uart(?600 NB1) UenMzgl{Ut10@>
Acpi(PNPE5A1 . @) lart (9600 NB1 ) UenMsgCUt1W@@+)
Acpi(PNPA5SAL . A Uart (97680 NB1)UenMsgCUtUtf8>

=* AcpiCHWPFBAA3 . @) PciC@idd

Save Settings to NURAM

Exit

Active Input Device. Active Output Device. Active Standard Error Device.

Use the up and down arrow keys to choose the desired
device. Devices associated with ‘Uart’ are serial, devices
associated with ‘Pci’ are graphics consoles. Press the
space bar to enable or disable the device.
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EFI - Console device setting

EFI Boot Maintenance Manager ver 1.10 [14.571]
Select the Console Qutput Deviceds

Acpi(PNPASAL, B)/lart (600 Hs1>qunnsg<PcJ;si>
Acpi(PNPA5A1, @ Uart (3608 N81)> UenMsg(Ut10@)

* Acpi(PNP@A5A1,@) Uart (9680 N81) UenMsg(Ut100+)
Acpi(PNPASA1, @) Uart (9680 N81)> UenMsg(UtUtf8)

* AcpiCHYPARA3, @) Pci(@iA)

Save Settings to NURAM

Exit

After enabling or disabling the desired devices, move to
‘Save Settings to NVRAM' and hit Enter
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EFl — console device settings

EFI Boot Maintenance Manager wver 1.18 [14.5%71

Select the Console Output Deviceds>

Acpi{PNFBA5A1 . B> Uart (7680 HBi)erang{PcHn;E}

Acpi(PNPA5A1 B> Uart (7688 NB1)>- UenMsg{Ut108>
#* Acpi(PNPASHAL . B> Uart(T76H080 NB1> UVenMsgdUt1BA+>

Acpi{PNPASAL . A)> Uart (7688 NB1 > UenMsgCUtUtfBD
* Acpi(HUPBABA3 .83 Pci(@ifd

Save Settings to HURAH
IH!—

Then move to ‘Exit’ and hit Enter to go back to the Main
Boot Manager Menu
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EFl — console device setting

EFI Boot Maintenance Manager ver 1.180 [14.5%1]
Main Menu. Select an Operation

Boot from a File

Add a Boot Option

Delete Boot Optionts>

Change Boot Order

Manage BootHext setting
Set Auto Boot TimeQut

Select Active Console Output Devices
Select Active Console Input Devices

Select Active Standard Error Devices

Cold Reset
Exit

Timeout——>[1A] sec SystemGuid—>[6H4AFB16-A114-11D6—85D8-A616182142E5 1]
SerialNumber—>>[TW21688H887 1

Then use the arrow keys to select another device or Exit
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EFl — console device setting

EFI Boot HMaintenance Manager ver 1.180 [14.571]

Select the Console Input Devicedls?

Acpi<{PHPASA1 . B> lart (7680 HEi)HUenﬂsg{PcHl%i}
Acpi<PNPASAL . A2 Uart (7688 NEB1>-UenMsgdUtl1B8>
®* Acpi<PNPA5SA1 .83 UartC(?7688 HNB1>-UenMsgdlUtl1BB+)

Acpi<PNPASAL . @A) Uart (7600 NB1> -UenMsgCUtULf8>
AcpiCHWPAORZ 588> Pcicl i8>

Save Settings to NUHAM

Exit

Active Input Device.

The choices are the same for all three types of console devices
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Questions?
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