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Unit Objectives

After completing this unit, you should be able to:

® Describe the boot process through to the loading the boot
logical volume

® Describe the contents of the boot logical volume

e Interpret LED codes displayed during boot and at system
halt

® Re-create the boot logical volume on a system which is
failing to boot

® Describe the features of a service processor
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How Does An AIX System Boot?

Check and initialize
the hardware
POST

\ 4

Locate the boot image
using the boot list

\ 4

Load the boot image
and pass control

v

Configure devices
(cfgmgr)

A\ 4

Start init and
process /etc/inittab
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Loading of a Boot Image

Firmware

g Boot (1) Diskette
evices | 5y Cp-Rom

- o
RAM \—/
(3) Internal disk - e —

(4) Network

hdiskO

Boot

controller

Boot Logical Volume
(hd5)
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Contents of the Boot Logical Volume (hd5)

AlX Kernel

RAMFS

Reduced ODM
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Boot Device Alternatives

® Boot device is first one found with a boot image in bootlist

e [f boot device is removable media (CD, DVD, Tape) — boots to the
Install and Maintenance m7enu

e If the boot device is a network adapter — boot result depends on
NIM configuration for client machine:
— nim -o bos inst : Install and Maintenance menu
— nim -o maint boot : Maintenance menu
— nim -o diag : Diagnostic menu
e /f boot device is a disk — boot depends on “service key” usage
— Normal mode boot — boot to multi-user
— Service mode boot — Diagnostic menu
— Two types of service mode boots:
* Requesting default service bootlist (key 5 or F5)
* Requesting customized service bootlist (key 6 or F6)
* HMC advanced boot options support both of the above options

© Copyright IBM Corporation 2007



How to Fix a Corrupted BLV

H
|

Boot from bootable

media:

Select volume group
that contains hd5

S
=
or

F5 | g
AN
or

@/ CD, tape or NIM
H

Maintenance /

1 Access a Root Volume Group

HMC boot option
Diagnostic with
default bootlist
or

# bosboot

-ad /dev/hdiskO0

# shutdown -Fr

(F1 or #1
to set SMS L

options)
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Working with Bootlists

* Normal Mode:

Vs

hdiskO0 blv=hd5
hdiskl blv=hd5

-

# bootlist -m normal hdiskO0 hdiskl
# bootlist -m normal -o

e Service Mode:

cdo
hdiskO0 blwv=hd5
ent0

# bootlist -m service -o

# diag

TASK SELECTION LIST

Display Service Hints

Display Software Product Data
Display or Change Bootlist wivw
Gather System Information LQ;
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Starting System Management Services

® Reboot or power on the system
® Press F1 or numeric 1 | or specify SMS on HMC activate

-

IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM

~

IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM

5 = Default Boot List
6 = Stored Boot List

1 = SMS Menu
8 = Open Firmware

Memory f//%eyboard Network SCSI ‘\\
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Working with Bootlists in SMS (1 of 2)

4 N
4 , N
System Management Services Multiboot
Main Menu ///,
1. Select Install/Boot Device
3. Select Language 2. Configure Boot Device Order
1. Setup Remote L
5. Change SI Settings
6. Sel Console - ~
7. Select Boot Options N Configure Boot Device Order
==>
o ) ,
N 1. Select 1st Boot Device
Select Device Type *\\\\\\\\\\ 2. Select 2nd Boot Device
3. Select 3rd Boot Device
1. Diskette \\\\\\\\
2~ Select 4th Boot Device
2. Tape 5. Select 5th Boot Device
o 4
6. Display Current Setting
3. CD/DVD
) 7. Restore Default Setting
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Working with Bootlists in SMS (2 of 2)

/»Select Device R
Device Current Device
Number Position Name
1. IBM 10/100/1000 Base-TX PCI-X Adapter
( loc=U789D.001.DODWAYT-P1-C5-T1 )
~
2 Select Task
\_
3. SAS 73407 MB Harddisk, part=2 (AIX 6.1.0)
( loc=U789D.001.DQODWAYT-P3-D1 )
4, None -
Current Boot Sequence
——=> D 1. Inform
1. SAS 73407 MB Harddisk, part=2 (AIX 6.1.0)
2. Set Bo
( loc=U789D.001.DQODWAYT-P3-D1 )
2 None
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Service Processors and Boot Failures

Boot fTiIure!

————————

HMC

=

T
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Service Processor

Automatic transmittal of
boot failure information

7

Internet

\ 553 .

(]
i
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T TR T

IBM Support
Center
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Let's Review

* True or False? You must have AlX loaded on your system to use
the System Management Services programs.

* Your AlX system is currently powered off. AlX is installed on
hdisk1 but the bootlist is set to boot from hdisk0. How can you
fix the problem and make the machine boot from hdisk1?

3. Your machine is booted and at the # prompt.
What is the command that will display the bootlist?

b) How could you change the bootlist?

4. What command is used to build a new boot image and write it to
the boot logical volume?

5. What script controls the boot sequence?
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Let's Review Solutions

> True oralse)? You must have AlX loaded on your system to use the
System Management Services programs. False. SMS is part of the
built-in firmware.

2. Your AlX system is currently powered off. AlX is installed on hdisk1 but
the bootlist is set to boot from hdisk0. How can you fix the problem
and make the machine boot from hdisk1? You need to boot the SMS
programs. Press F1 or 1 when the logos appear at boot time and set
the new boot list to include hdisk1.

3. Your machine is booted and at the # prompt.

* What is the command that will display the bootlist? bootlist -om
normal.

* How could you change the bootlist? bootlist -m normal devicel
device2

*  What command is used to build a new boot image and write it to the
boot logical volume? bosboot -ad /dev/hdiskx

What script controls the boot sequence? rc.boot

© Copyright IBM Corporation 2007



Accessing a System That Will Not Boot

Boot the system from

the BOS CD-ROM, tape
or
network device (NIM
7(' (\) ( )
[es] or 2]

/z;i\”\r\: T
- /</\>\ \
i@ ]
R e o,
- 8 K
= f -

Select maintenance mode

Maintenance

* Access a Root Volume Group

* Copy a System Dump to Media
* Access Advanced Maintenance
* Install from a System Backup

?» Perform corrective actions

Recover data

N y,
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Booting in Maintenance Mode

-~

Define the System
Console

= -

Maintenance \_

-

Welcome to Base Operating System
Installation and Maintenance

Type the number of your choice and press Enter.
Choice is indicated by >>>.

>>> 1 Start Install Now with Default Settings
2 Change/Show Installation Settings and Install

3 Start Maintenance Mode for System Recovery

4

>>> 1 Access a Root Volume Group
>>> Choice [1]: 3

2 Copy a System Dump to Removable Media

3 Access Advanced Maintenance Functions

4 Erase Disks

Type the number of your choice and press EQitégure Net\kork Disks (iISCSI)




Working in Maintenance Mode

-

.

Access a Root Volume Group

Type the number for a volume group to display the logical volume information
and press Enter.

1) Volume Group 00c35ba000004c00000001153ce1c4b0 contains these disks:

hdisk1 70006 02-08-00 hdisk0 70006 02-08-00

-

N

Choice: 1 Volume Group Information

Volume Group ID 00c35ba000004c00000001153ce1c4b0 includes the following
logical volumes:
hd5 hd6 hd8 hd4 hd2  hd9var
hd3 hd1 hd10opt

Type the number of your choice and press Enter.
1) Access this Volume Group and start a shell
2) Access this Volume Group and start a shell before mounting filesystems

99) Previous Menu

4
|

1 rogl
L § A = R A N |
T TVITVO L\J\JJ-
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Progress and Reference Codes

® Progress Codes
e System Reference Codes (SRCs)
® Service Request Numbers (SRNs)

e Obtained from:
— Front panel of system enclosure
— HMC or IVM (for logically partitioned systems)
— Operator console message or diagnostics (diag utility)

® Online hardware and AIX documentation available at:
http.//publib.boulder.ibm.com/infocenter/systems
— Search for: “service support troubleshooting”
* Customer Service, Support, and Troubleshooting manual
* Covers procedures and lists of reference codes
— For AIX progress codes, search for “AlX Progress Codes”
— For AIX message codes, click on Message Center

e RS/6000 Eserver pSeries Diagnostic Information for Multiple Bus
Systems (SA38-0509)
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Firmware Checkpoints and Error Codes

~ LED/LCD
Monitor " * dlsplay

"Boot record
Error

"No memory found"
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LED 888 Code

C%%SG Hardware or

Software Software

\ Reset /

Yes
Reset for Reset twice
crash code for SRN
YYYy-2zZ
Reset for ———— 2
dump code eset once _
Sl for FRU Optional
codes for
Reset 8 times h?;?l\gfere
for location code y
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Understanding the 103 Message

888 103 104 101 cO1

100 204 313 400 500 600 702 800

!

0

RN

)
4 C 00 0

L = # OF FRU SEQUENCE (7st defect part)
= SRN IDENTIFYING THE FRU (7104-101)

2 0

LOCATION CODE

FRU = Field Replaceable Unit
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— =  TYPE OF READ-OUT (703)

00=0 11=A 21=K 31=U
01=1 12=B 22=L 32=V
02=2 13=C 23=M 33=W
03=3 14=D 24=N 34=X
04=4 15=E 25=0 35=Y
05=5 16=F 26=P 36=Z
06=6 17=G 27=Q

07=7 18=H 28=R

08=8 19=| 29=S

09=9 20=J 30=T

SRN = Service Request Number



Problem Reporting Form (1 of 2)

*Search for “Problem Reporting Form™ at information center

* Items to fill in:
* Your name, Mailing address, Telephone number, Fax number
* IBM customer number, if available
* Date and time that the problem occurred
* Description of the problem
* Machine type, Model, Serial number
* Logical partition state, Logical partition ID
* Logical partition operating system, version, and release
* IPL type, IPL mode
* Message ID, Message text
* From/send program, Instruction number
* To/receive program, Instruction number
* Service request number (SRN) SRN:
* In what mode were AlX hardware diagnostics run?
Online? Stand-alone? Service mode? Concurrent mode?

are on: Power On. System Attention
(continued on next page)

* Go to the HMC or control panel and indicate whether the following lights
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Problem Reporting Form (2 of 2)

* Using the HMC (reference code history) or control panel (using increment
button), find and record the values for functions 11 through 19.

(See Collecting reference codes and system information for step-by-step
instructions on finding reference codes. )

* Use the grid to record the characters shown on the HMC.
11
12

19
20 (if you use the control panel — use increment button)

20 (if you use the HMC) Machine type: Model: Processor feature code: IPL
type:

Note: For item 20:

if HMCv7: Use Serviceability ... Control Panel Functions

if pre HMCv7: Use Service Focal Point ... Service Ultilities... Operator Panel
Service Functions
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Firmware Fixes

¢ The following types of firmware (Licensed Internal Code) fixes
are available:

— Server firmware
— Power subsystem firmware
— |/O adapter and device firmware

e Types of firmware maintenance:

— Disruptive (always for upgrades to new version/release)
— Concurrent (only if using HMC interface for service pack)

e Firmware maintenance can be done:

— Using the HMC
— Through the operating system (service partition)

e Systems with an HMC should normally use the HMC

e Firmware maintenance through the operating system is
always disruptive
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Getting Firmware Updates from the Internet

® Get firmware updates from IBM at:
http://techsupport.services.ibm.com/server/mdownload

e Update firmware through:
— Hardware Management Console

® For more information, go to the online Performing Licensed
Internal Code Maintenance course:
— http://www-1.ibm.com/servers/resourcelink
— Select Education

— Select eServer i5 and eServer p5
or System p POWERG6 hardware

— Select Performing Licensed Internal Code Maintenance
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HMC Remote Access

e HMCv6 — Use WebSM client
e HMCv7 — Use Web Browser with SSL

user: hscroot —

pw: abc123

Hardware Management
Console (HMC)

Remote Workstation
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HMCvG6: Server Management

54 Web-based System Manager - /home/hscroot/WebSM.pref: /Management Environment/el9-91-70.er

Console  Server Management Selected  Wiew Window  Help
CaHd00 | v E%EENEEE
Mawvigation Area : Server and Partition: Server Management
Management Environment Matme State Dperator Panel Walue
D EIEI-EH-TD.ent.heaver’mn_ihmE = EE Serer-9111-520-SM10F19.. Operating
= 7 Serverand Partiion  |o| B ER Partitions
Wl servermanagerment I8 el9-91-73 Funning
i,% Infarmation Center and E I LPARZ_el-91-68 Mot Activated goooaoon
[l Licensed Internal Code L vaynesWorld Open Firmeare  AAD0E1AD
[ ] HMC Managernent [ systerm Profiles
] Service Applications = [I Server-49111-520-SM10F19... Operating
[] 9.47.81.70 | = Ef Partiions
: = el9-91-68 Running
] el3-91-71 Mot Activated goooaooa
] viDservert RuUnning
I:_.lelpaﬂ Mot Activated gooaoooo
ﬁii] swsterm Profiles
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HMCv6: Activate a Partition

e Partition must be in the Noft Activated state
e Select the partition profile name and right-click Activate

Server and Partition: Server Management

Marme State Dperator Panel Value
= EE Serer-4111-920-5M10F 19, Operating
ER Partitions
% Systern Profiles
= [I Server-9111-520-5M10F 19, Operating

= ER Patitions Froperties

. el9-91-68 Running Delete Delete

= [ elg-51-71 Capy Ctri-C
@ daf Artivate
| sms boot Add Managed Systemis)
| with dvdram drive

L] WiDserer] Running

I:l vipar Mot Activated gooooooo

ﬁf_‘] Systern Profiles
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HMCv6: Activating Partition with Console

e Select the profile and check the terminal window check box
| Activate Logical Partition u@w

B Select a profile helow to activate the logical partition with.

Fartition name ;. el49-91-71

Fartition profiles

def
sms boot
weith cvdram drive

L
<. v Open aterminal window or console Session | @dvanced...ﬂ

\

IR | Cancel || Help ||j
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HMCv7: Server Management

T
€] X

Hardware Management Console

hscroot Help | Logoff

B welcome Welcome ( HMC Verzion )

= E Systems Management Uze the Hardware Management Conzole (HMC) to manage thiz HMC az well ag =ervers, logical partitions,
managed =y=stems, and other rezources. Click on a link in the navigation pane at the left.

8 [ servers
E rt1=3fzg - Manage =ervers, logical partitionz, managed syv=temsz, and frames;

T [ Systems Management zet up, configure, view current gtatus, troubleshoot, and apply
solutions.
|__'D System Plans |__'|:| System Plans Import, deploy, and manage system plans on the HMC.
E‘_ HMC Management ] Perform management tazks to =&t up, configure, and customize

42 HMC Management operations associated with this HMC.

.:.
-:'-';El Service Management

-:;ix _ Perform zervice tasks to create, customize and manage services
"t Service Management associated with this HMC.
'i}.:l Updates o
J Updates Perform and manage updates on your system.
Status Bar Wiew detailz of status and mezsages.
fatus: Ope zeab B Additional Resources
@ =] Guided Setup Wizard Provides a step-by-step process to configure your HMC. —
J: L¥)
J" J M M

iEj Applet com.ibm.hwmca, fw.servlet. taskoontroller. applet. TaskController Applet started m é  Internet
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HMCv7: Activate Partition Operation

1 https://10.31.198.151 - rt1s3hmc: Hardware Management Console Workplace (V7R310.0) - Microsoft Internet Ex... |- ||0J[Z3

A
Hardware Management Console
hecroot Help | Logoff
I Welcome Contents of: rt1s3fsp el
E UH systems Management s e G0 2 R | Tasks * |
= 48 servers - " het et
E rt1z3fzp Sel... ~ | Name A ... ~ | Status & U;DHI;ES... e E;g"' e F'rum - | Enwironm... -~ Esdi-rem &
}
L~ Custom Groups L Eﬂ atinim02 Properties 5 5 Default ALK or Linux
_ _ Change Default Profile _
[ System Plans ] E[l 1= 3vio N 1 default  Virtual VO Se...
=) 7 Bl 7eds g configuration b | Wanage Attention LED |7= default  AlCor Linux
&2 HMC Management = )
. v |E[| viparzle] Hardware information B | Schedule Operations 1|defaurt ‘AD{ or Linux | 00000000
i~ p i
c'-éEl Service Management Console Window b | Delete
Serviceability P ™
& Updates :{ }
Tasks: vipar2 [ Expand All | Collapse All ] had
- - Froperties
£ | » Change Default Profile
fatu=: Ope ~eah S Operations
Configuration
|‘: || v Hardware Information )
£ | B Console Window el
:ﬁj Applet com.ibm.hwmca. fw.serviet. taskcontroller applet. TaskControllerApplet started m é  Internet
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HMCv7: Activate Partition Options

€] https://10.31.198.151 - rt1s3hmc: Activate Logical Part... |- |[0]E3)

(]

Activate Logical Partition:vilpar2

Select a profile below to activate the logical partition with.

Partition name : vipar2

Partition profiles

default
plus-PhysaAdapters

COpen a terminal window or console session | Advanced... |

|DH|| Cancel ||He|p|

€1 https://10.31.198.151 - rt1s3hmc: Activate Logi... |~ ||0/Ed

@ Done é ﬂ Inter [ﬁ]
Activate Logical Partition - Advanced

Do Not Override
Mormal

Set advanced actiy SMS

o Diagnostic with default b |st
Keylock position : | Diagnostic with stored bolSMSEt
Cpen Firmware OK Prompt

W
Boot mode: Do Not Override =l

|DI-=Z|| Cancel || Helpl

@ javascript: CSBUpdateln é ﬂ Internet
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Checkpoint

* True or False? During the AlX boot process, the AIX kernel is
loaded from the root file system.

* True or False? A service processor allows actions to occur
even when the regular processors are down.

5. How do you boot an AlX machine in maintenance mode”?

6. Your machine keeps rebooting and repeating the POST.
What can be the reason for this?
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Checkpoint Solutions

* Trueor ? During the AlX boot process, the AIX kernel is
loaded from the root file system.

False. The AlX kernel is loaded from hd5.

. or False? A service processor allows actions to occur
even when the regular processors are down.

* How do you boot an AlX machine in maintenance mode?

You need to boot from an AIX CD, mksysb, or NIM server.

6. Your machine keeps rebooting and repeating the POST.
What can be the reason for this?

Invalid boot list, corrupted boot logical volume, or hardware
failures of boot device.
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Exercise 3: System Initialization Part |

— e e

* Work with bootlists and identify
information on your system

* ldentify LVM information from your
system

* Repair a corrupted boot logical volume
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Unit Summary ﬁ

e During the boot process, the kernel from the boot image is
loaded into memory.

® Boot devices and sequences can be updated using the
bootlist command, the diag command, and SMS.

e The boot logical volume contains an AIX kernel, an ODM,
and a RAM file system (that contains the boot script rc.boot
that controls the AlX boot process).

® The boot logical volume can be re-created using the
bosboot command.

e | ED codes produced during the boot process can be used
to diagnose boot problems.
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