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m SpinLock Atomic
(SMP) HyperThreading(HT)

m tasklet task queue
m /proc
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SMP/
O
(3.2GHz  2.4GHzx 2)
Pentium4 (HyperThreading)
SMP vs. HyperThreading vs. Dual Core
O HyperThreading— Dual Core
O
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SpinL ock

SpinL ock
2.4 Intel HT
while (lock = 0) while (lock = 0)
; asm(“PAUSE”);
Prescott
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while (lock = 0)
schedul &();
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Hyper Threading

m 2418

SpinLock
m SpinLock

m Test and Set
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Atomic

o

CPU

(Lock )

m Atomic

SMP UP
m SpinLock

2.6

2.6 SpinLock !
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b Atomic
- O

atomic_t a; /* atomic_set(&a, 1); */ Atomic

iIf (atomic_read(&a) == 0)
return BUSY; Atomic

iIf (atomic_dec_and _test(&a)) { /* a==0*/ ‘0

critical ); - True(1)
atomic_inc(&p->live)

} else { :
atomic_inc(&p->live) Linux |
reurn BUSY; \ : /

b
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SMP/HT

m SpinLock — Atomic

lock asm()
m before
L
[
0 2.0
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tasklet task queue

m tasklet

m task gueueg(schedule task)
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taskl et

m BH(
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task queue

m schedule task

m |[mmediate task
BH
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/proc

m /proc/

N /dev

m 2.6 sysfs
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m kdb —

m kgdb —

m JTAG —
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kdb (Built-In kernel debugger)

m http://0ss.sgi.com/projects'kdb/
L

O
gce -S
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kdb+

+a

Kdb

m 2.6 USB
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m 2 PC 1152000bps
m Develop
m LAN

Test
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Kdb

/boot/grub/grub.conf

defaul t=0
timeout=10
serial --unit=0 --speed=115200 --word=8 --parity=no --stop=1
terminal --timeout=10 serial console
#splashimage=(hd0,1)/boot/grub/splash.xpm.gz
title Red Hat Linux (2.4.20+KDB on SerialConsole) from kernel.org
root (hd0,1)
kernel /boot/vmlinuz-2.4.20-kdb ro root=LABEL=/ console=ttyS0,115200n8r
initrd /boot/initrd-2.4.20-kdb.img

/etc/inittab, /etc/secur etty, /etc/sysctl.conf
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Command

bt
btp
bta
ps
sections
Ismod
rmmod
bp

bl
bpa
bc

SS
ssh

<vaddr>

<vaddr> <bytes>
<vaddr>

<vaddr> <contents>
<vaddr>

[<vaddr>]

<reg> <contents>
<vaddr>
[<vaddr>]

<pid>

<modname>
[<vaddr>]
[<vaddr>]
[<vaddr>]
<bpnum>
[<#steps>]

Description

Display Memory Contents
Display Raw Memory

Display Memory Symbolically
Modify Memory Contents

Display Instructions

Continue Execution

Display Registers

Modify Registers

Display exception frame

Stack traceback

Display stack for process <pid>
Display stack all processes
Display active task list

List kernel and module sections
List loaded kernel modules
Remove a kernel module
Set/Display breakpoints
Display breakpoints
Set/Display global breakpoints
Clear Breakpoint

Single Step

Single step to branch/call
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kgdb (linux kernel source level debugger )

m http://kgdb.sourceforge.net/

m C
frame pointer option
gcc —-g —fomit-frame-pointer -DKERNEL ...
m PC LAN
Develop gdb
Develop root rsh
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kgdb

m 2 PC 1152000bps
m Develop gdb
m LAN

Test
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kgdb

root rsh

rsh-server
/etc/pam.d
/etc/xinetd.d
/etc/hosts.equiv
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gdb

Ctrl-C
q(uit)
r(un) [param]
I(ist) [func]
p(rint)
X[/ ]
h(elp)
bt, whe(re)
b(reak) [ | ]
i(nfo) b(reak)
d(elete) [ ]
n(ext)
s(tep)
f(inish)
c(ontinue)
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kdb kgdb

m  http://kgdb.sourceforge.net/whichdebugger.htmi
m kdb

Kernel

m kgdb

Kernel

gdb
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JTAG

m JTAG CPU
CPU

m gcc Linux MMU
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JTAG Debugger

O CPU
ARM, MIPS, PPC, SH, HS8, 1186,

ROM

2003/10/9

DSP, FPGA
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JTAG

m Device Drivers Linux
AMD Aul100 400MHz (MI1PS32
128MB RAM(  256MB), 8MB Flush ROM
CF Type2 x 2, UART x 3, IrDA
LAN, USB Host/Target
LCD
GPIO
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m Kernprof (Kernel Profiling)

m Lockmeter (Linux kerndl lock-metering)
SpinLock

m PerfCtr(memory profiling tool)

Hardmeter=
m Oprofile
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Kernprof

m http://0ss.sgi.com/projects/kernprof/

O

kernprof
m (gmon.out) gprof
m 1386, 1a64

= PowerPC, ARM

2.4.20
N 2.6
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L ockmeter

m http://0ss.sgi.com/projects/lockmeter/
m Kernel Spinlock Metering for Linux

SpinL ock
m lockstat
m 1386, 1a64, Alpha, Sparce4, mipsc4
2.6

2.4.18/2.5.17

—
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PerfCtr hardmeter

m  http://user.it.uu.se/~mikpe/linux/perfctr/

m PerfCtr—
X86 (P6-Xeon, K7, K8, Geode, C3)

m hardmeter, xhardmeter —

http://sourceforge.jp/projects/ hardmeter/
Pentium!!! CPU

|PA2002
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Oprofiler

m http://oprofilesourceforgenet/

2.6

m 1386, 1a64, Alpha, Athlon, Hammer

GUI(Qt
Gprof (opgprof)
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sysfs kobject

O
/sys
PnP, hotplug
O
.0 - .ko
= modpost
= Russel module-init-tools
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hotplug

m PnP hotplug
PnP, hotplug

m hotplug
m USB, IEEE1394, Network, PCI(CardBus), IBM Channel

m Dock, Input, PCl(ext.), SCSI, Memory, CPU, IDE
m devfs - udev

devfs udev
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m ACPI

S1,S3, A
m - On - Standby - Suspend - Hibernate - Emergency
Usb

m hotplug
m Sysfs
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