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PID UID etc.
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CPUSETSCPUSETS

(CPUSET)
CPU

CPU, NUMA
PID

BULL SGI 2.6.12
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CPUSETSCPUSETS

User space

Kernel CPUSETS

CPUSET CPU NUMA

nodemaskcpumask

cpumask/nodemask
CPU,
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CPUSETSCPUSETS
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CPUSETSCPUSETS

NUMA
CPU

CPU CPU NUMA
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CPUSETSCPUSETS

CPU

CPUSETS
X86_64
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CKRM (Class-based Kernel 
Resource Management)
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CKRM (Class-based Kernel Resource 
Management)
CKRM (Class-based Kernel Resource 
Management)

PID

2003 IBM
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CKRMCKRM

CKRM

User space

Kernel RCFS

CKRM CORE

CPU

Resource
Controllers (add-on)

MEM …

ckrm_register_res_ctlr()

configfs RCFS
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A B

20% 50%
C D

50% 20% 10% 50% 50% 25%

50% 10%+25%

15%

100% 50%+30%

20% Default
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RCFSRCFS

/rcfs

/C /D

/A /B

50% (15%) 30% (30%)

20% (10%) 50% (25%)

100% (20%)

()
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CKRMCKRM
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Total
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CKRMCKRM

–mm (Andrew Morton

2.6.13-rc3-mm1 (7/15)
2.6.13-rc4-mm1 (7/31)

Linux

CKRM
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CKRMCKRM

E CKRM 14925
F CKRM 2803 configfs 2060

CPU
VA Linux Japan Linux
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F CKRMF CKRM

F0 9/15
F0.1 9/20
F0.2 9/29
F0.3 10/12

CPU

LKML mm

CPU
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CPUCPU

CPU

CPU CPUSETS
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CPUCPU

CPU

O(1)
4,900

6 CPU

500
F CKRM
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O(1)O(1)

O(1)

CPU (CVT/BVT)
CPU

2.4
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O(1)O(1)

O(1)

O(1)
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CPUCPU

CPU

nice

UP SMP
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SMP CPU
(Case 1)
SMP CPU
(Case 1)

SMP CPU

CPU 0 CPU 1

40%

20%

30%

10%

10%
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SMP CPU
(Case 2)
SMP CPU
(Case 2)

CPU 0 CPU 1

40%

30%

30%

20%
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CPU

exec CPU
CPU

exec CPU

CPU
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CPUCPU

cpu_rc_account()

CPU (load)
load 100 Timeslice

Timeslice

cpu_rc_collect_hunger()

CPU
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CPUCPU

cpu_rc_recalc_tsfactor()

load

load

load
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NUMA Node 

NUMA Node CPUSETS

CPU
I/O

CPU
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F
CKRM

linux-mm
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CPU

mapped/unmapped LRU

CKRM



CKRM
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F CKRMF CKRM

SourceForge F

http://ckrm.sourceforge.net/

CONFIG

CONFIG_CKRM=y
CONFIG_RCFS_FS=m y
CONFIG_CKRM_RES_CPU=y
CONFIG_CPU_RC=y
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F CKRMF CKRM

rcfs
mkdir /rcfs
mount –t rcfs none /rcfs
ls /rcfs
attrib  config  members  shares  stats

/ ( ) CPU
cat /rcfs/stats | grep cpu
cpu:effective_guarantee=100, load=0
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F CKRMF CKRM

/A, /B
cd /rcfs
mkdir A B
ls
A  attrib  B  config  members  shares  stats

/A, /B CPU
cd /rcfs/A
echo “res=cpu,guarantee=50” > shares
cd /rcfs/B
echo “res=cpu,guarantee=30” > shares

20% 50%

A B

C D
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F CKRMF CKRM

/ ( CPU

cat /rcfs/stats | grep cpu
cpu:effective_guarantee=20, load=0

/A, /B
cat /rcfs/A/stats | grep cpu
cpu:effective_guarantee=50, load=0
cat /rcfs/B/stats | grep cpu
cpu:effective_guarantee=30, load=0
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F CKRMF CKRM

/A /A/C, /A/D
cd /rcfs/A
ls
attrib  members  shares  stats
mkdir C D
ls
attrib  C  D  members  shares  stats

/A/C, /A/D CPU
cd /rcfs/A/C
echo “res=cpu,guarantee=20” > shares
cd /rcfs/A/D
echo “res=cpu,guarantee=50” > shares

20% 50%

A B

C D
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F CKRMF CKRM

/A/C, /A/D 
cat /rcfs/A/C/stats | grep cpu
cpu:effective_guarantee=10, load=0
cat /rcfs/A/D/stats | grep cpu
cpu:effective_guarantee=25, load=0

/A, /B 
cat /rcfs/A/stats | grep cpu
cpu:effective_guarantee=15, load=0

/A/C /A/D

cat /rcfs/B/stats | grep cpu
cpu:effective_guarantee=30, load=0
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F CKRMF CKRM

/A 50% 40%

cd /rcfs/A
echo “res=cpu,guarantee=40” > shares

/A/C, /A/D 

cat /rcfs/A/C/stats | grep cpu
cpu:effective_guarantee=8, load=0
cat /rcfs/A/D/stats | grep cpu
cpu:effective_guarantee=20, load=0
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F CKRMF CKRM

members
pid

echo 1234 > /rcfs/A/C/members
cat /rcfs/A/C/members
1234

cat /rcfs/A/C/members
1234
1235
…

CPU
stats load

cat /rcfs/A/C/stats | grep cpu
cpu:effective_guarantee=8, load=30
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F CKRMF CKRM

ML
ckrm-tech@lists.sourceforge.net
ML sourceforge



All Rights Reserved, Copyright FUJITSU LIMITED 200553

Linux

TM, R

All Rights Reserved, Copyright FUJITSU LIMITED 200554


