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(1)

UP (Uni Processor)
SMP (Symmetric Multi Processor)
ASMP (Asymmetric Multiple Processor)

SMT (Simultaneous Multi-Threading)
m Intel Hyper-Threading

CMP (Chip Multi Processor)
VLIW (Very Long Instruction Word)
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(2)

O
UMA (uniformed memory access)
NUMA (non- uniformed memory access)

NORMA (no-remote memory access)
m shared nothing, cluster, grid computer

memory memory
cpul | cpu2 cpu3 | cpud
Cpu5 | Cpud Cpu/ | cpud
memory memory
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m CPU

upP CMP

VLIW
m Transmeta vs. Intel 1a64
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m UP

uOP

m VLIW

OS
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SATA

PCI-Express 1O, Storage
802.11x HotPlug

UWB (wireless USB) PowerM anagement

5 B
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2.6

0 2.0

CPU
s NUMA, O(1) :

|O
O

m uclinux, SELINUX, oprofiler, ...
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2.6 (2)

L 1nux

\CD

Llnux
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n HZ(jiffies)
jiffies  64bit

USB, 1PV6, ...
m SYSFS
0

m VLM/dm, IPV6,
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m HZ(Jiffies)
HZ=100 - 1000:
m jiffies : 10ms— 1ms
o CPU

m 24

LKML
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m Sysfs
procfs - sysfs

2.6
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o 2.6
CPU
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2.6
0
0 2.0
sysfs/ kobject / libsysfs / udev
1O

2004/10/14 Linux K ernel Conference 2004 Device DriversLimited 20



2.6

module _init_tools
Implementation problems

Initialization problems
removal problems
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M akefile(1)

#

TARGET:= hello.ko REUIERVERBOSE
al: ${ TARGET) |
hello.ko: hello.c

make -C /usr/src/linux-"uname -r M="pwd" V=1 modules

clean:
make -C /usr/src/linux-"uname -r M="pwd" V=1 clean
obj-m:= hello.o
make ’

clean-files:=*.0*.ko *.mod.[cO] *~
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M akefile(2)

#

TARGET:= hello.ko : Documentation/kbuild/* .txt
al: ${ TARGET}
hello.ko: hellol.c hdalo2.c

make -C /usr/src/linux-"uname -r M="pwd" V=1 modules

clean:;

make -C /usr/src/linux-"uname -r M="pwd" V=1 clean

obj-m:= hello.o
hello-objs := hellol.0 hello2.0 " hdloko ]
clean-files:=*.0 *.ko *.mod.[cO] *~ L
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2.6
0
0 2.0
sysfs/ kobject / libsysfs / udev
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tasklet task queue

O
SpinLock Atomic
(SMP) HyperThreading(HT)
O
O
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O 2.0
softirg
tasklet

workgueue(schedule task)
o task_queue 2.5
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- taskl et

m softirg(

(softirq)

o (SpinLock atomic
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. workgueue
m workqgueue
m workgueue
workqueue
m AlO, BlocklO, ...
GPL
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Atomic

2004/10/14

5

v,

CPUO |

while (lock = 0);

v

lock=1;

v

Critical Section

-

lock=0:;

)

. SpinLock

Atomic

Linux Kernel Conference 2004

Z

cpu1 |

while (lock = 0);

v

lock=1;

v

Critical Section

-

lock=0:;

)
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SpinL ock

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

m SpinLock
m Test and Set
m HypeaThreading
HT

monior/mwait
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. Atomic

O

CPU

(Lock )

m Atomic

SMP UP
m SpinLock

2.6

SpinLock
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Atomic

5

' 4 A

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

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

iIf (atomic_dec_and_test(&a)) { /* a == 0 */ ‘0
critical ); - True(1)

atomic_inc(&p->live)

atomic_inc(&p->live) L inux
reurn BUSY; /

2004/10/14 Linux Kernel Conference 2004 Device Drivers Limited 34

} else {




5

m Atomic

atomic_set
atomic_read
atomic_add
atomic_sub
atomic_inc

atomic_dec

2004/10/14

Atomic

3

atomic_inc and test +1

atomic_dec and test -1
atomic_add and_test

atomic_sub and_test
atomic_test_and_inc }

atomic_test and dec

test and set bit
test and clear bit

Linux Kernel Conference 2004
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SpinLock Atomic

|
SpinLock w
v
Atomic
v

;
SpinUnL ock
;
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(2)

PID TTY STAT  TIME COMMAND
17 S 0:04 init [3]
2 ? SW 0:00 [keventd]
37 SW 0:00 [kapmd] H PS ax
4 7 SWN 0:00 [ksoftirgd CPUO]
57?7 SW 0:48 [kswapd]
6 ? SW 0:32 [bdflush]
77 SwW 0:00 [kupdated]
8 ? SWN 0:10 [mdrecoveryd]
13 ? SW< 0:04 [raidld]
14 ? SWN 0:11 [raidlsyncd]
15 ? SW< 0:00 [raidid]
935 ttyl S 0:00 -bash
2540 ? SW 0:00 [kth_sleep]
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Hardware

Hardware
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Hardware

Hardware
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FIFO
1O

1
1

il 17
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2.6
0
0 2.0
sysfs/ kobject / libsysfs / udev

10
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B s/ kobiect/ udev / libsyss
m Sysfs

m Kkobject
sysfs
m udev
devfs

m |ibsysfs
sysfs udev

2004/10/14 Linux K ernel Conference 2004 Device DriversLimited 42



5

1O
O 1O
elevator = as(anticipatory)
( )
elevator = deadline 10
N 1O

elevator = cfqg (Complete Fair Queuing disk 1/0 scheduler )

elevator = noop
m O
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before
m SpinLock — Atomic

lock asm()
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O 2.7
Linus 2.7 2.6
( 2.6
2.4
CMP
m Hack
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