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OS & Software Environment

OS: Fedora Core 11

Linux Kernel Source: 2.6.30.2

IDE for Debugging: Eclipse-CDT
Virtual Machine for Debugging: QEMU
Compiler: GCC (version 4.4)
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1. Install Eclipse/Eclipse-CDT

e Fedora Core 10/11

— Install Fedora Eclipse packages
— From CD/DVD or with yum.

e QOther distribution

— Download "Eclipse IDE for C/C++
Developers"” from Eclipse site & Install.

— http://www.eclipse.org/downloads/
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2. Download Linux Kernel

e ODbtain Linux Kernel source from Linux
Kernel website
— http://www.kernel.org
— | downloaded 2.6.30.2 version (on 7/20/09)

— http://kernel.org/pub/linux/kernel/v2.6/linux-
2.6.30.2.tar.bz2
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3. Untar Linux Kernel source

 Change to “root” user in a Terminal/Shell
$su-—

o Untar Linux Kernel source:
$ cp linux-2.6.30.2.tar.bz2 /usr/local/src/
$ cd /usr/local/src/
$ tar jxvf linux-2.6.30.2.tar.bz?2
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4. Configure with .config (1)

$ mkdir -p /mnt/build/linux-2.6

$ cp /boot/config-2.6.29.4-
167.fc11.i686.PAE /mnt/build/linux-

2.6/.config
$ cd /usr/local/src/linux-2.6.30.2/
$ make oldconfig O=/mnt/build/linux-2.6

7163



4. Configure with .config (2)

Kernel compression mode

> 1. Gzip (KERNEL_GZIP) (NEW)
2. Bzip2 (KERNEL_BZIP2) (NEW)
3. LZMA (KERNEL_LZMA) (NEW)

choice[1-37]:

Strip assembler-generated symbols during link (STRIP_ASM_SYMS) [N/y/?] (NEW)

Support for extended (non-PC) x86 platforms (X86 _EXTENDED_ PLATFORM)
[Y/n/?]

Support non-standard 32-bit SMP architectures (X86 32 NON_STANDARD)
[N/y/?]

Paravirtualization layer for spinlocks (PARAVIRT_SPINLOCKS) [N/y/?]

// 1t asked many things. | entered “default” for all the questions.
# configuration written to .config
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4. Configure with .config (3)

$ make menuconfig O=/mnt/build/linux-2.6
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4. Configure with .config (3)

e Select “Kernel Hacking =2~

root@hyunglinuz:/usr/local/src/linux-2.6.30.2
Fle Edit View Terminal Help
.config - Linux Kernel w2.6.30.2 Configuration

Linux Kernel Configuration
Arruw keys navigale Lhe menu. <Enler= selecls submenus ---=,
Highlighted letters are hotkeys. Pressing <v> includes, <N= excludes,
<M> modularizes features. Press <Esc><Esc> to exit, <i> for Help, </=>
for Search. Legend: [*] built-in [ ] excluded <M= module < > module

General setup ---=
[*#] Enable loadable module support
-*- Enable the block layer ---=
Processor type and features ---=
Power management and ACPL options ---
Fus options (PCI etc.) ---=
Executable file formats / Emulations ---=
-#- Networking support ---=
[evice Drivers ---=
Firmware Drivers ---
File systems ---=
'§ Kernel hacking --->
Security options ---=>
-#- Cryptographic APL -
[#] virtualizatien ---=
Library routines ---=

==

Load an Alternate Configuration File
Save an Alternate Configuration Tile

< Exit > < Help =
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4. Configure with .config (3)

 Enable “Compile the kernel with debug info”

=l root@hyunglinuz:/usr/local/src/linux-2.6.30.2 —

Already checked

Fle Edit View Terminal Help

.config - Linux Kernel w2.6.30.2 Configuration

Kernel hacking

Arrow keys navigate the menu. =Cnter= selects submenus ---=.
Highlighted letters are hotkeys. Pressing =¥= includes, =N= excludes,

=M> modularizes features. Press <Esc=<Esc> to exit, <7z for Help, </=
for Search. Legend: [*] built-in [ ] excluded <M= module < = module

] Buill-in scriplable Lesler Tor rl-mulexes
] spinlock and rw-lock debugging: basic checks
] Mutex debugging: basic checks
] Lock debugging: detect incorrect freeing of live locks
| Lock debugging: prove locking correctness
| Lock usage statistics
*] Spinlock debugging: sleep-inside-spinlock checking
Locking API boot-time self-tests
]

kobject debugging

]
]
*] Highmem debugging
81 Coupile the kernel uith debug info
1 Debug WM
1 Debug VM translations
] Debug filesystem writers count
] Debug linked list manipulation
] Debug 56 tahle operatinons
] Debug notifier call chains
- Compile the kernel with frame pointers
] Delay each boot printk message by N milliseconds
- » torture tests for RCU
] Check for stalled CPUs delaying RCU grace periods

¥

< [xit = =< llelp =
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4. Configure with .config (3)

 Enable “Compile the kernel with frame pointers”

root@hyunglinuz:/usr/local/sre/linux-2.6.30.2
File Edit View Terminal Help
.config - Linux Kernel v2.6.38.2 Configuration

Kernel hacking
Arrow keys navigate the menu. <Enter= selects submenus ---=,
Highlighted letters are hotkeys. Pressing =YY= includes, <N= excludes,
=M= modularizes features. Press <Esc»<Esc> to exit, <?= for Help, =/=
for Search. Legend: [*] built in [ ] excluded <M= module < > module

Lock usage statistics

Spinlock debugging: sleep-inside-spinlock checking

Locking API boot-time self-tests

kobjecl debugying

Highmem debugying

compile the kernel with debug info

Debug VM

Debug VM translations

Debug filesystem writers count

Debug Llinked List manipulation

Debug SG table operations

Debug notifier call chains

Already enabled _ ]
Delay each boot printk message by N milliseconds

torture tests for RCU

Check for stalled CPUs delaying RCU grace periods

Kprobes sanity tests

Self test for the backtrace code

Force extended block device numbers and spread them

Linux Kernel Dump Test Tool Madule

Fault-injection framewnrk

= Exit = = Help =
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5. Run Eclipse (or Eclipse-cdt)

e In a terminal/shell:

$ eclipse
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5. Run Eclipse (or Eclipse-cdt)

» “Select a workspace”: /root/workspace

e Workspace Launcher 4

Select a workspace

Fedora Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: | root/workspace Browse...

Use this as the cefault and do not ask again

OK Cancel
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5. Run Ecllpse (or Eclipse- Cdt)
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5. Run Eclipse (or Eclipse-cdt)
“Go to the Workbench”
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5. Run Eclipse (or Eclipse-cdt)

e Select “Window—> Preferences”:

Elle Ediz  Mavigate Search

e i%v J:.);'s.p

=

) Project Cxplorer E3

Resource -

Project Run Window Help

0% Cutline 12

An outline is not available.

e 0 items selected

=8
<§;_ -
="
v Tasks 2%
0items
Cescrption

Fedora Eclipse

Resource

Path

———T——1—

EY | [y Resource |

=8

Location
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5. Run Eclipse (or Eclipse-cdt)

e Select “Window—> Preferences”:

New Window
Open Perspective >
Show View >

Customize Perspective...
Save Perspective As...
Reset Perspective...
Close Perspective

Close All Perspectives

Nauigatinn >

IREEEE
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5. Run Eclipse (or Eclipse-cdt)

o Select “General-> Workspace”

e Deselect “Build automatically” & “Apply”

(= Preferences X
rype fiter text Workspace =1V, -
< General See 'Startup and Shutcown' for worksoace startup and shutdown prererences.
> Appearance
Compare/Fatch [ 3uild auLormalically,
Corntent Types Refresh automat c\
[ Editors Save automaticaly befoe build
Keys
P hetwork Connec Vlorkspace save interval (in minutes): |5
Perspectives
Search Dpen referencad projects wher a project is opened
[+ Security Always Never @& Prompt
Statup and shut . .
P Text file encoding New text file line celimiter
sl ® Default (UTF-3) & Default
— Other: Other:
CiC++
> Help
[ IrstallUpdate
A PPk . s Restore Defaults Apply
] oK Cancel
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5. Run Eclipse (or Eclipse-cdt)

elect “C/C++—=> Indexer”

Startup anc shut No Indexer (search based features will no: work correct'y)

Wsb Browser
> Workspace
= CjC4+
Appearance
» Autotcols
Build Console
Build Variables

> Code Style
Indexing strategy

¥ Automatically update the index

> Debug
» Editor

Er TS < Update index immeciately after every file change

File Types Build configuration for the indexer

Lse active huild configuration
Language Mappi~
> Make

New CDT projact

® Use the buld contiguration speciiied in the project's indexer settings

Cache limits
Index databasc cache:

\.-'

> Property Pzges S . : .
Lmt relative to the maximum heap size: 10 %
Task Tags
Temolate Defaull Absolute Limit: 64 ME
b Help Header fie cachz (used by fullindexer and refactoring]:
b InstallUpdace Absolute Limit: 64 MB
P Run/Debug
S b1 Festore Dafaults Apply

7 0K ‘ Cancel

Click “OK”

Switch "Fast C/C++
Indexer" to "No Indexer”
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6. New Project

* “File> New—-> Project..” on Eclipse menu

Edit
New
Open File,..

Rename...
2 Refresh
Conyert Line Delimiters To

Switch Workspace
Restart

f2g Import...
e Export...

Properties

Exit

aka

Navigate Search Project

Resource - Fedora Eclipse
Run Window Help

Shift+Alt+N > | o Project... N

% Folder
[§ File
E Untitled Text File

4 Other... Ctri+N
F2
F5
>
>
Alt+Enter
cription Resource

i |l Resource

=08

v =28

Path Location
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6. New Project
o Select “C—->C Project” & click “Next”

New Project

Select a wizard

—

Create a new C project

Wizards:

|. type filter text

P = General
- = C

GNU C Autotools Project
P = C++
P = CVS

Next = Cancel
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6. New Project
o Select “Makefile project’-> “Empty Project”

e C Project b

Project name must be specified

Froject name:

[/ Nse default ncation

Froject type: Toolchains

7 | = Executakle “l  -- Other Toolchain --

& Empty Projact GNU AuLuLuols Toulchain
® Hello World ANSI C Project Linux GCC

B GHU Autotools
b = Sharad Liorary
b = Static Library

© GNU Autotcols

v = Makelile projecl

= Fmpty Projact |_|

[ Show project types and toolchzins only if they are supported on the platform

(3]

= Qack Cancel 23/63




6. New Project
 Uncheck “Use default location” checkbox

C Project

Project name: |

[1 Use default location

,I__ucatiun: |

C Project
s
(D Preject location directory must be specifed '
| | Browse.. |
Toolchains:

Project type:
= [ Executable

® Empty Project
# llellc Word ANSIC Project
I = GNU Autotools
I = Shared Library
I = static Library
4» GNU Autotools

= (= Makefile project

= Empty Project

] < Rark

B Ser ooeran -

SNU Autotools Toolchain
Linux GCC

[« Show projecl Lypes and Lvolchains unly il Lh2y are supperled on Lhe plallonm

Cancel
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6. New Project

 Enter the project name in “Project name”

e Enter “/usr/local/src/linux-2.6.30.2” into “Location”

C Project —
I Directory with specified rame already exists. '

/ Project name: |kernel-2.6.30.2 |
[ Use default location

]I__ucatiun: Jusrjocalsrcflinux-2.6.30.2 | I Browse... ]
Project type: loolcnains:
¥ (= Execuzable & Other Toolchain

® Emply Projecl GNU Autotools Toolchain
@ Helln World ANS! C Project Linux GCC

I» = GMNU Autotools
[* = Sharec Library
P = Static Library
£» GNU Autotools
+ (= Maksfile project
¢ Empty Project |_|

Show project types and teolchains only if they are supperted on the platform

\ Click “Next”

2 < Back Next = Finish Cancel 25/63




6. New Project
e Click “Finish”

= C Project x

Select Configurations —

Select platforms and configurations you wish to deploy on

Project type: Makefile project
Toolchains:
Configurations:

J g Default select al

Deselecl all

Advancad settings ..

Use *Advanced sattings" button to edt prcject's properties.

Additiona configurations can be added after project creation.
Use "Manage configurations" buttons eithe- on toclbar or on property pages.

\

)] Finish Cancel
26/63




6. New Project

e Answer “Yes’

Open Associated Perspective?

This kind of project is associated with the C/C++ perspective. Do you want
to open this perspective now?

| Bemember my decision
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6. New Projec
 New Project Is created.

= C/C++ - Fedora Eclipse
File Edit Rsfactor Navigate Segrcn Project Run  Window Help
v B | Eiv v €y @v | Ry By [ Hv Ov Qv | & v | | B [Ecices|  ”

— O||g=0out 2 - @ Mak — O

An outline is not available.

[ problems 2 @Tasks] El console| = Properties ¥ =7
0 items
Description Resaurce Path Location Type

n* == kernzl-2.6.30.2 | - 28/63




/. Configuring Project

* Click the right button (mouse
o Select “Properties”

C/C++ - Fedora Eclipse
Bun  Window Help

v O~ Qv | @ o

Fle Edit

ffv otd @V &% v @V

Refactor Mavigate Search Project

Kv B

[ Project Explorer i3 =g

=

%

v & kernel-2.6.30.2

New
Open in New Window

= Copy
¥ Delete

Rename...

£23 Import...
5 Export...

Build Project

Clean Project
£ Refresh

Close Project

Build Configurations
Make targets
Index

Convert To...
Run As
Debug As
Team

= == kernel-2

Compare With
Restore from Local History...

ctri+C

Delete

F2

F5

onsole | = Properties

>
>

WoW W

Properties N Alt+Enter

Resource

on the project.

o [Boct|  *

= 0| gzout i @Mak|= O3

An outline is not available.

Path Location Type
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’

/. Configuring Project

e Select “C/C++ Builders”
 Uncheck “Use default build command”

Properties for kernel-2.6.30.2

type filter text C/C++ Build
Resource
. Configuration: | Default
Builders g

P C/C++ General [ =| Builder settings ] =1 Behaviour

Project References .
_ Builder
Run/Debug Settings
Buillder type:

~ | | Manage Configurations..

Use default build command
’Build command: |make CC=gcc O=,I'mntfbuildﬂinux—2.6|

Variahles...

Makefile generation

Build locaztion

Build directory: |${workspace loc:/kernel-2.6.30.2}

Workspace...

File system...| |Variables...

Restore Defaults Apply

]'4 Cancel

30/63



/. Configuring Project

Enter “make CC=gcc O=/mnt/build/linux-2.6” in “Build command”
e Enter “/mnt/build/linux-2.6" in “Build directory” by “File system..”

= Properties for kernel-2.6.30.2 ®
type flter text C/C++ Build O -
Resource
Conhguration: | Default
Bulders g

v | | Manage Conhgurations...

P C/C++ General
Project References

Run/Debug Settings

[ =| Builder Settingsl (= Behaviour

Bulder
Bullder type:

Use default build commana

Build command: |make CC=gcc O=/mnt/buildflinux-2.6 Variabes...
/Makeﬁle generation

Buld location

Build directory: |/mnt/build/linux-2.6
/ Workspace... Variables...

Restore Defaults Apply

C“Ck “OK" OK Cancel 31/63




o Select “Project—-> Build all” on the menu

=

7 o1y

v & kernel-2.6.30.2

=0

ks == kernel-2.6.30.2

8. Build

C/C++ - Fedora Eclipse

Fle Edit Refactor Navigate 5earch Bunﬂindaw Help
T Tﬁv ﬁv fv @v ‘:%v

Close Project

B Build Al N Ctri+B

Build Configurations >
Build Project

Build Working Set >
Clean...

[ Build Automatically

Make Target >

Properties

[Z! Problems 23
0 items

¥ Tasks | E Console | E Properties

Description Resource

Path

=08

- K
£ |[Bcics+|
o= Out 2 . @ Mak| = 8

An outline is not available.

Location Type
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8. Build

e Shows the progress for building kernel

=
Fle Edit Refactor Navigate Search Run Project Window Help
CHw ) Tﬁv B ﬁv (CRY% f:%v S ER f.sv Qv %v =
e i - O
B &~
» &fkernel-2.6.30.2
= Building Workspace
7  Building all...
¢ ’
—

Invoking Command: make CC=gcc O=/mnt/build/linux-2.6 all

[ Always run in background

Run in Background Cancel

o |@cces|  *
o= Out 2 - @ Mak| = O

An outline is not available.

=08

Details ==

[2i Problems 2 ¥ Tasks [E Console £l Properties

0 items

Description Resource

Path Location Type

Building Workspace: (5%)
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8. Build

e Shows the progress for building kernel

=
Fle Edit Refactor Navigate Search Run Project Window Help
Fv B | @y & @y v [ &y By | v O Qv | ® o o [RBoc+s]
5 b} = =8| EEout ¥ @ Mak = O
5 g v An outline is not available.
» &fkernel-2.6.30.2
= Building Workspace N ®
&% Building all...
) ’
]
Inwoking Command: make CC=gcc O=/mnt/build/linux-2.6 all
[ Always run in background
'Runin ﬁackgruund- Cancel Details >>
[2i Problems 2 ¥ Tasks [E Console £l Properties ¥ =0
0 items
Description Resource Path Location Type
>
¥ Building Workspace: (48%) (En
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8. Build

 Found an error & Building was stopped.

C/C++ - Fedora Eclipse

File Edit Refactor MNavigate Sesrch Run  Preoject Window Help

Chw E | Ev aiv I_lf}v Ev | v B v Qv Qv | B P

- #& kernel 2.6.30.2
P il Includes
b = arch
I = block
b = cCrypto
> = Documentation
P = drivers
I = firmware
b o=fs
P = include

= init

=ipc

= kamel

= lib

= mm

= net

- samplas

= 5Crints

(= sccurty

&= sound

= usr

= wirt

A A A A A A

]
-

= «ernel-2.6.30.2

[l Problems &

1 error, 95 warnings, 0 vlhers

¥ Tasks | El Console | £ Properties

Description
[P & Errors [1item)
[ & Warnings (95 itel

Error!

=) .@Cﬂ:ﬂj =
Max| = O

An outline is not avzilable.

= 0| g= out

Resource

Path
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Fle

Edit Refactor

Navigate

8. Build

» “extern” (jffs2-user.h) caused an error.

C/C++ - /mnt/build/linux-2.6/usrfinclude/mtd/jffs2-user.h - Fedora Eclipse

Search  Run

Project Window Help

| Gv @y | & v |

B |EEcc++

=

- = kemel-2.6.30.2
< [l Includes

b {2 fusrfincuce

P (= fusrfibfycc/i586-recha
= fusrflacalfinclude

Error

» = Documentation

» = arch
* (= block

= Crypto

» = drivers

(= firmware
=

» = include
o nit

=ipc

= kemel

= 1

F = mim

= net

' (= samples

e
]

ﬂ
>

S jffs2 uscrh 52 ¢

B Qut & - @ Mak T O

sundef cpu to jemods [~] a g T
#undef jels_to_cpu e W o
#undef je32_t0_cm # _JFFSZ_USER_H_
#undef jemode_to_rpu 2 inuxjffszh
extern int EIGERRELTEREN]; 2 linux/types.h
n =
#define t16(x) ({ _uls b = (x); (target_cndian==_BYTE_ORDER]? = endiann
#define t32(x) ({ _u32 _b = (x); (target_ecndian==__BYTE_ORDER]? U oyteswaph
@ target_endian: in’
#define cpu_to_jel6(x) ((jintleo_t){tl5(x)}) _g -
I #define cpu_Llo_je32(x) ((jinL32_L){L32(x)}) # £16
= adefine cpu_to_jemode(x) ((jmodz_t){t3z(x)}) # 32
#define jel6_to_cou(x) (tl6((x).v16)) # cpu_ro_jel6
#define je32_to_cou(x) (t32((x).wv32)) # cpu_to je3?
#define jemode_to_cou(x) (t32((x).m)) Q - o ._—n N J
WT&SL@}ECDH:NE}E pr opertlesw ¥ =08
1 =rror, 95 wanings, 0 vLhers
Description

= @ Errors (1item)

P & Wamnings (35 items)

r

Resource

@ jmntbuildlinux-2 6jusrinclude/mtd/jffs2-user.h extarn's maks no ser kerne-2.6.30.2

Path

fmnt/builclinux-2.6,usrfinclud=/mtd/jffs2-user.n extem's make no sense in userspace
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8. Build

 Modify jffs2-user.h file: remove “extern”
— target endian is only used In jffs2-user.h.

C/C++ - /mnt/build/linux-2.6/usrfinclude/mtd/jffs2-user.h - Fedora Eclipse

Ele Edit Refactor MNavigate 3Search Run Project Window Help
Civ B | g@v 6v v @v tv Ov Gy | @ Fv w [Roces]
¥o (D
[7+ Project Explorer 2 = 8| % jffs2-userh 52 = 0| f=out & - @Mak = 0O
#undef cpu_ Luv_jemods Z 2 W oW e T
sundef jels to cpu % B
- &2 \emel-2.6.30.2 sundef je3z to_cpu # _ JFFS2 USER_H_ ||
< [ Includes fundef jemode_to_cpu U linuxyjffs2 h
b= fusrincuce /* remove "extern" */ Y inuxjtypes.h
I @Husrﬂb}qchiSSB—rechat ﬁteg%gtlgﬁ:ﬁe%e”jH”" ¥ 2l zndian.a
(= fusrflocalfinclude = oyteswap.h
b h #idefine t16(x) ({ _uldé _b = (x); (target_endian==__BYTE_ORDER|? @t t endian : inl
= arc #define t32(x) ({ _u3? _b = (x); (target_endian==__RYTF_ORDFR]? Arger_endian : m
I = block # £16
b = cryplo #def:i.ne cpu_to_jelﬁ{x} {{]:1:1t16_1:]|{t15(x}}]| # 132
) #define cpu_to_je32(x) ((jint32_t){t32(x)}) )
I = Dorumentarion #define cpu_to_jemode(x) [(jmode_t){t32(x)}) # cpu_fo_jelf
b = drivers ] # CpJ_rto_je32
- #define jelS_to_cou(x) (t1l6((x).v1lE)) = ] 3
I» = rmware ae = R - SR O A _-u s I s B =" TuTa I=1
[«C > [l ¥
P =1s
) 2 5 5 ¥4 Tasks | & Console | = Properties g
b = include _
b init 1 =rror, 95 warnings, 0 others
E_ Liescrption Resource Path
P Eipc : :
== @ Errors (1item)
I = kemel
b ib @ jmntjbuildflinux-2 6/usrfinclude/mtd/jffs2-user.h extzrn's maks r kernel 26302
£ |
. I & Wamnings (35 items)
I = mm
I = net
[ = samples
B e renmte
[=C ¥
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8. Build

* Rebuild with “Project-> Build all” & created a bzlmage

« Kernel: arch/x86/boot/bzimage is ready (#1)

C/C++ - Fedora Eclipse

File

Edit

Refactor MNavigate Sesrch Run  Project Window Help

E | Ev a5v I_lf}v Ev | vy B vy @v Qv | B P

v & kernel 2,6.30.2

I

=

&= «ernel-2.6.30.2

[£¢ Problems | ¥ Tasks | E Consale 2 . = Properties

C-Buld [kermel-2.6.30.2]

o Gaw

=0

USLIY JusTytuidL STLLINMUA- £.0, 30, £ d5 5UUTLE TUT RETITEL

GEN smnt/build;/ Linux-2.6/Makefile
CHK nclude/linux/verszon. h

CHK nclude/1inux/utsrelease.h
SYMLTNK neludesasm -= include/asm-%x86

CALL Jusr/local/src/lznux-2.6.30.2/scripts/checksyscalls. sh

CHK znclude/linux/compile. h
CHK nclude/linux/version. b
make[4]: “scripts/unifdef' is up to date
CHECK  includes/ntd (6 files)
Kemnel arch/x86/boot/bzImage 15 ready
Building modules, slage 2.
MODPOST 1917 modules

{#1)

B mocHs

o= out &

An nutline is not availahle.

Max| = O

-
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9. QEMU Installation

o Install QEMU & Supporting software

e From Fedora 11 CD/DVD, install in order (or yum):
— gemu-common-0.10-16.fc11.i586.rpm
— gemu-img-0.10-16.fc11.i586.rpm
— bochs-bios-2.3.8-0.6.9it04387139e3b.fcll.noarch.rpm
— etherboot-zroms-kvm-5.4.4-13.fc11.noarch.rpm
— vgabios-0.6-0.5.b.fc11.noarch.rpm
— gemu-system-x86-0.10-16.fc11.i586.rpm
— gemu-kvm-0.10-16.fc11.i586.rpm (optional)

* Note: If you already installed, skip this.
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10. First Run QEMU

e |n a terminal/shell

$ gemu -s -S -hda /dev/zero -kernel
mnt/build/linux-2.6/arch/x86/boot/bzlmage
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10. First Run QEMU

e Shows empty (blank) screen
— Leave this QEMU screen

hyung@hyunglinuz:~
Help

Fle Edit View Terminal

[hyung@hyunglinuz ~]%
[hyung@hyunglinuz ~]% gemu -s -5 -hda /dev/zero -kernel /mnt/build/linux-2.6/arc
h/x86/boot/bzImage

Could not open '/dev/kgemu' -
e or directory

QEMU acceleration layer not activated: No such fil
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11. Eclipse Debug Configurations
 “Run—> Debug Configurations..”

=

C/C++ - Fedora Eclipse

Fle Edit Refactor Navigate SegrchEmject Window Help

lath iﬁv ﬁﬁv lﬁv @v

v EEkemnel-2.6.30.2

== kernel-2.6.30.2

[[] Skip All Breakpoints

@, Run
*, Debug

Run History
Run As
Run Configurations...

Debug History
Debug As

¥o (v & |@EeicH+]

= 0| 5= out 2

»

@ Mak| = B

=~

An outline is not available.

Ctrl+F11
F11

»
»

?
»

Debug Configurations... N

B Pr @, External Tools

C-Build [kernel-2.6.30.2]

>

US1ny susT/uoLdly sTLy LLTuA- £, 0, 30, £ d> SUUTLE TUT RETITEL

GEN smnt/build/linux-2.6/Makefile
CHK include/linux/version.h
CHK include/linux/utsrelease.h

SYMLINK include/asm -= include/asm-x86
CALL Jusr/local/src/linux-2.6.30.2/scripts/checksyscalls. sh

CHK include/linux/compile.h
CHK include/linux/version.h

make[4]: “scripts/unifdef' is up to date.

CHECK  include/mtd (6 files)

Kernel: arch/x86/boot/bzImage 1s ready (#1)

Building modules, stage 2.
MODPOST 1917 modules
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11. Eclipse Debug Configurations
e Double click “C/C++ Local Application”

Debug Configurations

Create, manage, and run configurations

-
Fle Edit Refi
T B = v Configure launch settings from this dialog: EC!C++| »
type filter text [ - Press the 'New' button to create a configuration of the selected type -
i _ _ _ @ Mak| = O
|Z| - Press the 'Duplicate’ button to copy the selected configuration.
-~
E not available.

€] C/C++ Attach to Local Ap|
¥ - Press the 'Delete’ button to remove the selected configuration.

@ C/C++ Local Application
e*.::ug

- Press the 'Filter button to configure filtering options.

v B kemnel-2.¢ .
€] C/C++ Postmortem d 3
- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the Perspectives preference

page.

Filter matched 3 of 3 items
Close

CHK include/linux/version.h
make[4]: 'scripts/unifdef' is up to date.
CHECK  include/mtd (6 files)
(#1)

Kernel: arch/x86/boot/bzImage is ready

Building modules, stage 2.
43/63
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11. Eclipse Debug Configurations

e Put “/mnt/build/linux-2.6/vmlinux” in “C/C++

Application”

=

Create, manage, and run configurations

O iE X B v

type filter text .
yp Main

[c] CJC++ Attach to Local Appl
~ [c] C/C++ Local Application

@ kernel-2.6.30.2 Default

[£] C/C++ Postmortem debugg

Project:

Debug Configurations

Name: kernel-2.6.30.2 Default

- Arguments | F§ Environment | %% Debugger | & Source| = Common

Filter matched 4 of 4 items

kernel-2.6.30.2 Browse...
C/C++ Application:
[fmntfbuildﬂinux-z.ﬁf\rmlinux| Search Project... Browse...
’ < Connect process input _output to a terminal.
2 Apply Revert
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11. Eclipse Debug Configurations

* |n “Debugger” tab
— “gdbserver Debugger” in “Debugger:”
— “start_kernel” in “Stop on startup at:”

« “Connection”

— Select “TCP”
In “Type:” list

— Put “1234” In
“Port number”

. Click “Debug’

oz Debug Configurations ‘

Create, manage, and run configurations

' - = —* G
- X - Name: |kemel-2.6.30.2 Default

type filter text : : :
ype niter tex | Main 9= Arguments B Environment | %% Debugger - % Source =] Common

C/C++ Attach to Local Appl

o Debugger: | gdbserver Debugger W
+ [E] C/C++ Local Application \
O kernel-2.6.30.2 Default 71 Stop on startup at: |start_kemel Advanced...
C/C++ Postmortem debugg ,
Debugger Options
Main Shared Libraries | Connec tion

Type: |[TCP _  w

Host name or ress: |localhost

Port number:

¥ Apply Revert
Filter matched 4 of 4 items

Close




11. Eclipse Debug Configurations

e Eclipse compiles and links in progress

(=

File

(nhid

Edit

o

Refactor

T

I Project kxplorer &

LS «enel-2.6.320.2

C/C++ - Fedora Eclipse

Navigate Search Bun  Project Window Help
Ev @v v @v | |y By v Qv Qv | B v o v
= 0O =0
=

+ & kernel 2,6.30.2

[Z: Problems | & Tasks | B Console
C-Buld [kermel-2.6.30.2]

= Properties

#++* Build of configuration Default for project kernel 2.6.3€.

make CC—gcc O=/mntsbuild/1linux-2.6 all
make -C Jusr/local/src/linux-2.6.30.2 0=/mn L/buildy/Linux-2.6/.
using fusr;/localyssrc/linux-2.6.30.2 as source for kernel

GEN Jjmnty/build; Tinux-2.6/Makefile
CHK include/linux/version. h
CHK nclude/linux/utsrelease.h

SYMLINK includefasm -= include/asm-x86
CALL Jusr/local/src/lznux-2.6.30.2/scripts/checksyscalls.
CHK nclude/linux/compile. b

n

sh

Launching kernel 2.6....fault: (12%¢) @&

B mocHs

o= Out & @ Mag| T 0O

-

An nutline is not availahle.

s
=

46/63



11. Eclipse Debug Configurations

« After a while, it opens “Confirm Perspective Switch”

-~

Fle Edit Refactor Navigate Search Run Project Window Help
it @ | @ &y by v | /v By | v Ov Qv | @ 9 = [Becss]
o v
Py 52 = 8| [¢ main.c 52 = 0|3 out 2~ @ Mak = O
% 7| 4 ¢ B R e~
» B kernel-2.6.30.2 e Confirm Perspective Switch 2 linux/types.h
& linux/module.h
/\ This kind of launch is configured to open the Debug perspective when it &1 linux/proc_fs.h
\Q/ suspends. @ proc_fs.
& linux/kernel.h
This Debug perspective is designed to support application debugging. It &1 linux/syscalls.h
incorporates views for displaying the debug stack, variables and breakpoint - '
management. M linux/stackprotect

& linux/string.h

Do you want to open this perspective now? _
8 linux/ctype.h

™M linux/delay.h
[1 Remember my decision i fdelay - v
Yes No = 5
X
o W 32 R T

w [t]kernel-2.6.30.2 Default [C/C++ Local Application]

< &2 gdbserver Debugger (10/12/09 5:45 PM) (Suspended) CI I C k YeS

= o Thread [1] (Suspended: Breakpoint hit.)

= 3 start_kernel() jusrflocal/src/linux-2.6.30.2finit/main.c:537 0xc091f503
= 2i386_start_kernel() jusrflocal/srcflinux-2.6.30.2/arch/x86/kernel/head32.c:40 0xc031f082

= 1 <symbol is not available> 0x00000000
» gdb {10/12/09 5:45 PM)
s fmnt/build/linux-2.6/vmlinux (10/12/09 5:45 PM)
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11. Eclipse Debug Configurations

 Shows the changed perspective

El Console % . 4 1asks|[2 Problems| (3 executakles | @ Memory
<enel-2.6.30.2 Default [C/C++ Local Application] /mnt/build/inux-2.5/umlinux (10/12/09 5:45 PM)

B

= Debug - kernel-2.5.30.2/init/main.c - Fedora Eclipse
Fle Edit Refactor WNavigate Search Bun Project Window Help
Féw G | ¥~ Oy Qv | @ & ==Y B %:Debug| T ”»
m = E | #=Varizbles 52 . @5 3reakpoints 1Y Registers =) Modules =8
B O 3T R i ¥ 5 B §F ¥
< [c]kernel-2 6.30 2 Default [C/C+~+ Local Application] Name Value
~ &7 gdbserver Debugyer (10/12/09 5:45 FM) (Suspended) > = command_line 0x00D20800
= 5% Thread [1]1(Suspendzad: Breakpoint hit.)
— 3 start_kernel() jusrlozalfsrc/inux-2.6.30.2/initjmain.c 537 (
= 2386 _start_kernel() jusrflocalfsrclinux-2.5.30.2/arch/x 86 k:
N . L P — hed
[€] main.c & = 0| 5= outline =0
{ = 13 8 & e ¥
a1 linux/types.h
: e{:smllnkage vold dirit start kernel(voeid) 21 linux/module h
char * command line; M linuxfproc_fs.h
extern struct kernel param _ start param[], stop___param[]; U linuxkernelh
smp setup processor id(); M linux/fsyscals.n
. A linux/stackpretectorh
= Need to_run_as early as possible, tn initizlize the & linux/string h
= 1nrkdan hach: = B . . =
>

B & g)l@ = By v = O
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12. Back to QEMU screen

 Shows some outputs.

ng's Home =]
File Edit View Terminal Help

[hyung@hyunglinuz ~]% ~

[hyung@hyunglinuz ~]$ gemu -s -5 -hda /dev/zero -kernel /mnt/build/linux-2.6/arc
Trash h/x86/boot/bzImage

Could not open '/dev/kgemu' - QEMU acceleration layer not activated: No such fil

e or directory
~C[hyungghyunglinuz ~]$ gemu -5 -S -hda /dev/zero -kernel /mnt/build/linux-2.6/a
h/x86/boot/bzImage

Could not open '/fdev/kgemu' - QEMU acceleration layer not activated: No such fil
e or directory

QEMU [Stopped]
PlexB86-Bochs UGABio= (PCI) current-cuvs 02 Mar Z009
This UGA-UBE Bios is released under the GNU LGPL

Please visit
http:- - bochs.sourceforge.net
http 7w . nongnu . org-svgabios

cirrus-compatible VUGA is detected
QJEMU BIOS - build: 03-11-09
SRevision: 1.182 § SDate: 2007.08.01 17:09:51 §

Options: apmbios pcibios eltorito rombios3Z2

ata® master: QEMU HARDDISK ATA-?7 Hard-Disk ( 0 MBytes)
atal master: QEMU DUD-ROM ATAPI-4 CD-Rom~DUD-Rom

Press F1Z2 for boot menu.

Probing EDD (edd=off to disablel)... ok
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13. Line-by-line run in Eclipse
* In Eclipse, “Run—-> Step over” (or F6)

Debug - kernel-2.6.30.2/init/main.c - Fedora Eclipse

Fle Edit Refactor Navigate Search BElE4M Project Window Help

Cov @ B Ov Qv | = 7 |%5Debug| ¢ ”
¥ Debug 8¢ Breakpoints | i Registers | = Modules =8
&5 s 3 & =

< [t]kemel-2.6.30.2 Default [C/C++ Local sl Ll il Value

— &% gdbserver Debugger (10/12/09 5:4! _line - 000020800
< 4 Thread [1] (Suspended: Breakpo &7 Restart

= 3 start_kernel() fusrflocal/src H

= 2i386_start_kernel() jusr/loca

— it v . | [ RESUmME F8 Bl
[€] main.c 2 = 8 || 5= outline 32 =03
I B Terminate Ctri+F2 A AR e ©
) . Step Into F5
~+ Step Qver E6 2 linux/types.h |_|
2 asmlinkage void 1init start kerne — :
s q g _# Step Return L F7 M linux/module.h
char * command line; & linux/proc_fs.h
extern struct kemel param _ ¢ Use Step Filters Shift+F5 W linux/kermel.h
smp_setup processor id(); @, Run Ctri+F11 B linux/syscalls.h
. %Bebug F11 M linux/stackprotectorh
* Need to run_as early as pos =1 linux/string.h
¥ Inrkden hach. Run History > b AR . b
Run As > 1] C —— ’
&) Tasks | 2! Problems @ Run Configurations... B 2B (@8 ot Bv v ™8
kernel-2.6.30.2 Default [C/C++ Local Applic . PM)
Debug History > |—|

Debug As >
Debug Configurations...

G, External Tools > :||_|
'50/ 63




13. Line-by-line run in Eclipse

* In Eclipse, “Run-> Step over” (or F6)
— Several “Run—-> Step over”s (or F6

Debug - kernel-2.6.30.2/init/main.c - Fedora Eclipse

Fle Edit Refactor MNavigate 3Search BRun Project Window Help

Fév W |3y Ov Gv | @ v s v £ |35 Debug TEC”
% Debug 2 = B | e+ Variables 52 . ®g Breakpoints | 1} Registers| =), Modules =8
&5 O I = Y < 2| § i
= [&]kemel-2.6.30.2 Dafault [C/C++ Local Aopiication] Name Velue
~ & gduserver Debugger (10/12/09 5:45 PM) (Suspended) [ % command_line Uxch fffcl2

= o Thread [1] (Suspended)
— 3 start_k=mel() jusrfocalfsrefinux-2.6.30.2/niz/main.c: 541 (

= 2 286 start kermell) fusrflacalfsrclinux-2.6 20.2/arch/x86/ke |~
2

[¢ man.c =2 = O || 3= outline =0
jl A % ® & o ¥
linux/rypes.h
? ?smljnkage void  init start_kernel(void) B linux/module h
char * command line; & linuxforoc_fs.h
extern struct kernel param start param[], stop param[]; ® finux/<emel.h
¥ smp setup processor id(); Bl linuxfsyscalls.h

. A linux/stackprotector.h
¥ Neeq to run as early as possible, to initialize the
* lrorkden hzch: - . '

3

Y linux/string.h

lasks | [Z¢ Problams | (3 kxecutables| @ Memory ] Ex &H |E||E| o Bvriv =0

kernel-2.6.30.2 Default [C/C++ Local Apalication] /mnt/buileflinux-2.6/vmlinux (10/12/09 5:45 PM)

=k

Outputs on
QEMU screen
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13. Line-by-line run in Eclipse

* In Eclipse, “Run-> Step over” (or F6)
— Several “Run—-> Step over”s (or F6

Debug - kernel-2.6.30.2/init/main.c - Fedora Eclipse

Fle Edit Refactor MNavigate 3Search BRun Project Window Help

F{jv ot %‘S‘.v GV ‘lv [9 Qn"" o o ﬁ |1‘5‘~Debug| f »
%+ Debug 2 = B | ¢ Variables 52 . ®g Breakpoints | B} Registers| =) Modules =8
@ e BB R i 3T 5 B & =
= [t]kemel-2.6.30.2 Dafault [C/C++ Local Aopication] || Name Velue
~ &8 gduserver Debugger (10/12/09 5:45 PM) (Suspended) P = command lire Uxch fffcl?
= 5 Thread [1] (Suspended)
— 3 start_karnel() jusrflocalfsroflinux-2.6.30.2ni2/main.c: 555
= 2 286 start kemel() fjusriocalfsrcflinux-2.6 30.2/arch/x86/ke |~ |:|
[ 3] ||=C 7]
[¢ man.c 2 = O || 5= outline =0
ol = A " W e -
boul inil sleck canary(); 2 B ¥
U linux/types.h [
4 cgroup, init early(); Bl linux/module.h
local iroc cisable(); & linuxforoc_fs.h
early hoot irgs off(); 2 lnuxf<emnel.h

garly_init irg lock class();

B linux/syscalls.h

* A linux/stackprotectorh
¥ Interrupts. gre still disabled. Do necessary.setups..then o ; ) :
* enahle them o linux/string.h
#* b B | o . bt
[T 2] =l 3
¥ lasks | [£ Problems | kxecutables| [ Memory =l =5 @E|rLE—'||rEﬂ| o Bv riv = 0O Outputs Oﬂ

kernel-2.6.30.2 Default [C/C++ Local Apalication] /mnt/buileflinux-2.6/vmlinux (10/12/09 5:45 PM)

H| QEMU screen

o 52/63
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13. Line-by-line run in Eclipse
* In Eclipse, “Run-> Step over” (or F6)

— Several “Run—-> Step

Debug - kernel-2.6.30.2/init/main.c - Fedora Eclipse

over’s (or F6

Fle Edit Refactor MNavigate 3Search BRun Project Window Help

Fiv m | ds O @v | & P s ov £ | ¥ Debug| FE¢

% Debug 2 = B | e+ variables 52 . ® Breakpoints | B} Registers| =) Modules =8
B e B R SE: <% B3| § "_‘

< [¢]kemel-2.6.30.2 Dafault [C/C++ Loza Aopication] - Name Velue

~ & gduserver Debugger (10/12/09 5:45 PM) (Suspended)
= 5 Thread [1] (Suspended)
— 3 start_k=rnel() usrfocalfsrefinux-2.6.30.24nic/main.c: 590 g

= 2 286 start kermell) fusrflacalfsrclinux-2.6 20.2/arch/x86/ke |~
2

[g man.c =
* timer interrupt), Full topology setup happens at smp_init()
* Lime - bul meenwhile we sLill have @ funclivning scheduler,
*x 7
scheg_init();
i
* Diseble preemption - early bootup scheduling is extremely
¥ fragile until we cpu_1dle() for the first time.
*/
preempt cisable();
builc 11 zonelists();
page_alloc init():
» printk (KFRK_KOTTCF "Kernel command 1ine: %s\n", boot command 1ine):

naree earlu naraml ).

El Console @ . & lasks | [0 Problems | executables| [ Memory
kernel-2.6.30.2 Default [C/C++ Local Apalication] /mnt/buileflinux-2.6/vmlinux (10/12/09 5:45 PM)

ek

P = command lire

= O || 5= outline |74 Di

S 0XCUYS1BU4

setup_per_cpu_areas(); ]
0xc09LM5e2 =slarl_kermel+223>:
sched_init():
UxcUYLTBUZ <start_kernel+2453:
buzld_all_zorelists();
0xc@91f607 =start_kernel+260>:
page_alloc_init();
0xc@91f60c =start_kernel+265>:
printk(KERN NOTICE "Kernel com
» PxcBILTE1L <start_kernel+270>:
0xc091f616 <start_kemel+275>:
OxcB91fA1h <start_kermnel +2805>:

narce early naraml ).

>

B 5B |&8)&@ o Bv v = o

Outputs on
QEMU screen
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13. Line-by-line run in Eclipse

* In Eclipse, “Run-> Step over” (or F6)
— Several “Run—-> Step

over’s (or F6

Fle

kernel-2.6.30.2 Default [C/C++ Local Apalication] /mnt/builginux-2.6/vmlinux (10/12/09 5:43 PM)

= Debug - kernel-2.6.30.2/init/main.c - Fedora Eclipse

Edit Refactor MNavigate Search Run Project Window Help
Civ B P OV Qv | & v 0 Gov ) |$%Debug| Fec ™
4 Debug = = O ||er variables &2 - ®e Breakpoints i Registers| =, Modules - o
&b e ] BB R 5| = - %k B | § "
- kemnel 2.6.30.2 Default [C/C 11 Lozal Aoplication] Name Value
< &2 gdoserver Debugger (10/12/09 5:45 PM) (Suspernded) b % command_line - 0%c0951804
= 1# Thread [1] (Suspended)
= 3 start_k=rmell) usrflocal/srclinux-2.6.30.2/niz/main.c: 649 (
= 2 386 start kermel() fusrflocalfsrelinux-2.6.30.2/arch/x86/ke |~
>
[# main.c 2 = 8 | 5= outline [k Di =8

initrd start = 0; ~| | PxcB9Llf73a <start_kernel+567>:
1 0xc091f73f <start kemel+572>: czl
tendif 0xc091f744 <start_kemel+577>: czl
wmalloc init(): 0xc091f749 <start_kemel+582>: cz
¥ vfs caches init_early(); 0xcA91f74e <start_kernel +587>: c&
cpuset init early(): 0xcB91F753 <start_kernel+592>: czl
page coroup init(); 0xcB9LF758 =start_kernel+597>: cal
mem _init(); 0xc091f75d =start_kernel+602=: maov
cngble dcbug pagealloc(); 0xc091f762 =start_kernel1807>: tcs
cpu_hotplug init(); 0xc09Lf764 <start kernel+609=; je
kmem cache init(); 0xc09Lf766 <start_kernel+61l=: cal
kmemtrace _init(); 0xc09LF708 <start_kemel+013=: c&
risbir ohisrl e omam o in il ) b Ner@l TTAA ecxlarl karmel 2R18s =1 Y
5
El Consale 3 . 4 Tasks | [5: Problems (3 Executables| @ Memory ] B 5B |E|&E| # Bv v =08

Outputs on
QEMU screen
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13. Line-by-line run in Eclipse

* In Eclipse, “Run-> Step over” (or F6)
— Several “Run—-> Step over”s (or F6)

=] QEMU [Stopped]

ACFI: INT_SRC_OVE (bus © bus_irg 3 global_irq 9 high level)

ACPI: INT_SRC_OUR (bus @ bus_irg 10 global_irg 1& high lewvel)
ACPI: INT_SRC_OUR (bus @ bus_irg 11 global_irg 11 high lewvel)
Enabling APIC mode: Flat. Using 1 I-/0 AFPICs

Using ACPI (MADT) for SMP configuration information

SMP: Allowing 16 CPU=s, 15 hotplug CPU=s

PM: Registered nosave memory: 000000000009f000 - QOEOOOOEAO0RaO000
I'M: Registered nosave memory: 99000000000a0000 - 0000000003000
FM: Registered nosave memory: 00000000000=3000 - 0000000010006
fAillocating PCI resources starting at 10000060 {(gap: Z000GO0:{f7fhcHOO)
NR_CPUS:3Z2 nr_cpumask_bits:32 nr_cpu_ids:16 nr_node_ids:1

FERCPU: Embedded 12 pages at cl101000, static data 27836 bytes
Built 1 =zonelists in Zone order, mobility grouping on. Total pages: 32399
Kernel command line:

Enabling fast FPU save and restore... done.

Enabling unmasked SIMD FPU exception support... done.
Initializing CPU#O

NR_IRQ5:1280

FID hash table entries: 512 Corder: 9, 2048 bytes)

Fast T3C calibration failed

TSC: PIT calibration matches PMTIMER. £ loops

Detected 2193.136 MHz processor.

Con=sole: colour UGA+ 80x25

console [tty®] enabled
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13. Line-by-line run in Eclipse

* In Eclipse, “Run-> Step over” (or F6)
— Several “Run—-> Step over”s (or F6

oz Debug - kernel-2.6.30.2/init/main.c - Fedora Eclipse
Fle Edit Refactor MNavigate 3Search BRun Project Window Help

= o Thread [1] (Suspended)
— 3 start_k=mel() jusrfocalfsrefinux-2.6.30.2/niz/main.c:654 (

= 2 286 start kermell) fusrflacalfsrcfinux-2.6 20.2/arch/x86/ke |~
2

Fiv W%y Ov v | & v ¥ (ow B |35 Debug| B¢ ”
%+ Debug 2 = B | ¢ variables 52 . ®g Breakpoints | B} Registers| =) Modules =8
& e I SE: <4 5§ ¥
= [&]kemel-2.6.30.2 Dafault [C/C++ Local Aopiication] o Name Velue
~ & gduserver Debugger (10/12/09 5:45 PM) (Suspended) > % command_line DxclY51804

kernel-2.6.30.2 Default [C/C++ Local Apalication] /mnt/buileflinux-2.6/vmlinux (10/12/09 5:45 PM)

[4 man.c & :
initrd start - 0; ~ 0xc091f73a =start_kemel+367-: ca
1 0xcOILIT3IM =slarl_kermnel+3722>: cel
zendif 0XCO91T744 =start_kernel+377>: C&
wmglloc _init(); UXCUYLT /749 <start_kernel+bhg2>: cal
vts caches init earlyl); » PxcBILlt7ée <start_kemnel+587>: cel
cpuset_1nit earlyi(}); 0xc091f753 =<start_kernel+592>: cal
page_cgroup_init(); 0xc091f758 =<start_kernel+597>: cal
mem _init(); 0xc091f75d =start_kernel+602>: mov
ensble debug psgealloc(); 0xc091f762 <start kemel+B607>: tes
¥ cpu_hotplug_init(); 0xc091f764 <start_kemel+B609>: je
kmem cache init(): 0xc091f766 <start_kemel+61l>: czl
kmemt race init(); 0xcf91F76R <start_kernel+R13>: czl
rehiin rhierte mam Anat0) . b | NwrMQ1FT7AA sctart barmel 4R1R%: r2l ¥
>
E Conscole @ . 4 lasks | [0 Problems | executables| [ Memory L] EN QE|¢E—'||§'| e Bv 3~ T 0O

Outputs on
QEMU screen
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13. Line-by-line run in Eclipse

* In Eclipse, “Run-> Step over” (or F6)
— Several “Run—-> Step over”s (or F6)

L1 QEMU [Stopped]
Initializing CPU#O
NR_IRQ5:1280
PID hash table entries: 512 (order: 9, 2048 bytes)
Fast TSC calibration failed
TSC: PIT calibration matches PMTIMER. Z loops
Detected 2193.136 MHz processor.
Console! colour UGA+ BOx25
console [tty®@] enabled
Dentry cache hash table ewmtries: 16384 (order: 4, 65536 bytes)
Inode-cache hash table entries: 8192 (order: 3, 32768 bytes)
allocated 655040 hytes of page_cgroup
please try cgroup_disable=memory option if yow don’t want
Initializing HighMem for node 0 (00000000 :000E000OA X
Memory: 121784k-131008k awvailable (3Z240k kernel code, 9184k reserved, 1966k data
» 404k init, @k highmem)
virtual kernel memory layout:
Fixmap @ OxffchblO0 — OxfFFF OO0 (3748 kB)
pkmap D Oxffaooee0 - Oxffao0000 (2048 kB)
vimalloc : Oxc87f 0000 Oxff7f 000 ( 830 MB)
lowmem : QxcEOAOOOAA O P £ O0O0 ¢ 127 ME)
LJinit @ Oxc@I1F 000 OxcO984000 ( 404 kB)
.data : OxcO?Zal¥e — Oxc0O915bbi (1966 kB)
.text @ OxcO400000 — OxcO?Zalle (3240 kB)
Checking if this processor honours the WP bit even in supervisor mode.. .0k.
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13. Line-by-line run in Eclipse
* In Eclipse, “Run-> Step over” (or F6)

— Several “Run—-> Step

over’s (or F6

Debug - kernel-2.6.30.2/init/main.c - Fedaora Eclipse

lile Cdit Refaczor Navigate Search Run Project Window Llelp
i | B O@v Qv | B A~ = v EY |+ Debug &
¥ Debuy 2 = B ||t= variables 2 . % Breakpuinls | 5% Regislers | = Modules i
& o N lis| = ~ & B | §
= [C] kernel-7.6.30.2 Default [C/C++ Local Applization] Name Value
+ &% gdbserver Debugger (10/12/09 5:45 FM) (Suspencec) I # command line - 0xc0951804
= 4 Thread [1] (Suspended)
= 3 start_kernel() usr/local/scfinux-2.6.30.2finitmain.c:690
= 2386 start kernel]) jusrflocal/srcfinux-2.6.30.2/arch/xB6/ke~
>
main.c 2 = 8| 5= outlne s Di .
/* rootfs populating migh: nced page writchback */ ~ 0xcBS1f7ch <start_kernel1712>: call-
page writecback init(); OxcOSLf7d0 <start_kernel+171l7>: cal
#ifdef CONTFIG PROC IS 0xcOSLf7d5 =start_kernel+722=: cal
proc_rcot init(); 0xc0S1lf7da <start_kernel+727=: cal
sendif » pxcB9Lf7df <start_kemnel+732=: cal
cgroup init(); Oxc0S1f7ed4 =start_kernel+737=: cal
cpusel indil(); OxCOSLITe9 =slarl_kernel+742>: cal
laskslels inil early(); OGxcOSLMTee <slarl_kernel+747>: cal
» delayacct_init(); OxcESLf7T3 <start_kernel+752>: cal
OXCOSLTTTE <start_kernel+757>: mow
check buags(); UXCOYLT/Th <start_kernel+/p0=: leg
UxcOyLf/fc <start_kernel+/bl>: ret
arnl sarly anitil: f% heatare |APTC ann SMP anat &/ k- b
>
& Console %3 . & Tasks| [2: Problems | 3 Fxecutahles 3§ Memory Ee EH EJHEW = By 0w T
k2mel-2.6.30.2 Default [C/C++ Local Application] /mnt/buidflinux-2.6/vminux (10/12/09 5:45 PM)
=

Outputs on
QEMU screen
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13. Line-by-line run in Eclipse

* In Eclipse, “Run-> Step over” (or F6)
— Several “Run—-> Step over”s (or F6)

QEMU [Stopped]
Initializing HighMem for node 0 (QO0OOO00 :EOOAOMA )
Memory: 121284k-131008k available (3240k kernel code,

, 404k init, Ok highmem)
virtual kernel memory layout:

fixmap
pkmap
vmal loc
lowmem
.init
.data
.text

OxffchHbopa -

Oxff30000E
QxcB7 0000
QxcOE@RA00:
Oxc@91f O0E
OxcOYZacie
QxcO400000

Oufffffoon
Of £ 2 0E0E0
Ouf £ 7f e00n
Quc?f 0000
o984 060
OxcO915bbb
OxcO?Zaz?e

(37448
(2048
( 880
¢ 127
{ 404
(1966
(3240

kB)
kB)
MB)
MB)
kB)
kB)
kB)

9184k reserved,

Checking if this proces=sor honours the WP bit even in supervisor mode...0k.

SLUB: Gemslabs=13, HWalign=3Z, Order=0-3, MinOb jects=0, CFUs=16, Nodes-1
Calibrating delay loop (skipped), wvalue calculated using timer fregquewmcy.. 4386.
Z7 BogoMIP3S (1lpj=2193136)

Security Framework initialized

SELinux: Initializing.

Mount-cache hash table entries: 512

Initializing cgroup subsys ns

Initializing cgroup subsys cpuacct

Initializing cgroup subsys memory

Initializing cgroup subsys devices

Initializing cgroup subsys freezer

Initializing cgroup subsys net_cls
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14. Final QEMU screen

o After rest init() run, QEMU console
shows kernel panic.

— Since it doesn’t have a rootfile system
— /dev/zero was assigned in the initial run.

e Can add a rootfile system later.
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14. Final QEMU screen

= & Thread[1] (5tepping)
= 3 start_kernel() jusrflecal/src/finux-2.6.30.2/init/main.c:653

(£ Debug - kernel-2.6.30.2/init/main.c - Fedora Eclipse
File Edit FRefaczor MNavigate Search Run Project Window Help
== @ |svovar|® | | o G £ 4 Debug| B
# Dcbug 2 - = B | ea- variables 2 - % B'cakpnints} e Rc;istcrs}l‘i Nadulcs} i
0 = ¥~ 45 5| §
- [c] «enel-2.6.30.2 Default [C/C++ Local Applization] ~[| Name Value
= & gdbserver Debugger (10/12/09 5:45 FM| b o» command_line 0xC0951804

&= 2 386 start kernel!) justlocal/s-clinux-2.6.30.2/arch/x86/ke ~

[ p] || ]
main.c i — B || 5= outlne |[a) _ .
(] OxcAS1f7ch <start_kernel +712>: ral?
check bugs(): GxcOS1f7d0 <start _kernel+717>: cal
GxcOS1f7d5 <start _kernel+722>: cal
acpl esrly init(); /* before LAPIC znc SMP init # GxcOS1f7da =start _kernel+727>: cal
GxcOSLf7df =start kernel+732>: cal
ftrace init(); GxcO51lf7ed =start _kernel+737=: cal
Gxc051f7e9 =start kernel+742=: cal
'* Do the rest non init'ed, we're now alive * GxcO51lf7ece <start_kerncl1747=: cal
‘ngggt init(); » pxc@ILF7F3 <start_kerneli1752>: cal
i . 0xcOSLF7f0 <start_kernel+757=: mov
GxcO5Lf7fb =<start _kernel+760=: les
int initcall_debug, L GxcO8Lf7fc <start_kernel+76l=: retp
[ rAare maramldndites]ll dzsblon initer=a1l dAabom Fimmd mAAdY - Ll l
[l 3> [eC ] 1> ]
E Console & . @Tasks} &g Prublems}ﬂ Executableﬂ i Memurﬂ = Ex EH E] e By v T

kernel-2.6.30.2 Default [C/C++ Local Application] /mnt/buidfinux-2.6/vminux (10/12/09 5:45 PM)
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14. Final QEMU screen

| QEMU

sr@: scsid-—mmc drive: 4xs4x xarsformZ trauy

Uniform CD-ROM driver Revision: 3.20

=r 1:0:0:0: Attached =c=i generic sgl type 5

md: Waiting for all dewvices to be available before autodetect
md: If you don’t use raid, use raid=noautodetect

md: Autodetecting RAID arrays.

md: Scanned @ and added 0 devices.

md: autorun

md: ... auvtorun DONE.

UFS: Cannot open root device "<NULL>" or unknown-block(®.,6)
Flease append a correct “"root=" boot option; here are the available partitions:
ObEO 1048575 =r0 driver: sr

Kernel panic - wmot syncing: UFS: Unable to mount root f= on unknown-block(8,6)
Fid: 1, comm: swapper Not tainted Z2.6.30.2 #1
Call Trace:

[£cO?Z246cDh>1 7?7 printk+0x14-0x19
[<{c0724610>]1 panic+Bx3e/Bxebh

[£cO91fbbf>]1 mount block root+0xleb Ox1f5
[<£c04b5936>1 7 sys_mknod-+0x18-0x1a
[<cG91fclar] mount root+Bxdc 0x54
[<c@91fdb7?>1 prepare_namespace+0x145-0x16c
[£c@91f 33031 kernel _init+0x143-0x152
[<c@91f1ed>1 7 kernel _init+0x0-0x152
[<c0408e43>1 kernel_thread_helper+@x7 /010
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15. End

 Now, you have an environment to debug
Linux Kernel source code.

 All the credits go to Takis Blog.

— http://issaris.blogspot.com/2007/12/download-
linux-kernel-sourcecode-from.html

Thank you.
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