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Express 5800
R120d-1E
[N8100-1835Y]
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e ——— T}

N8101-539 HiF% CPU 7R —NR(8C/E5-2450) * 1
N8102-490 8GB H#{FX AEUAR —R(1x8GB/R) * 3

N8103-151 RAID =2 hz—5 (1GB, RAID 0/1/5/6) * 1

N8150-363 #45% FH 500GB HDD * 3
N8104-133 1000BASE-T ##5t:R — R (4ch) * 1

PCI-Express 3.0 x16
[PCI#1B] Y4 MZ ioDrive2 Z#5#

SYSTEM BIOS: 4.6.0007
Processor C3 Report : Disable
Processor C6 Report : Disable
Processor C7 Report : Disable
Package C State Limit : No Limit
EIST : Enabled

Energy Performance : Performance
Turbo Boost : Enabled

CentOS 5.8 (x86_64)
Kernel ver: 2.6.18-308.el5

Redhat Enterprise Linux 6.2 (x86_64)
Kernel ver: 2.6.32-220.¢16.x86_64

Debian 6.0.6 (amd64)
Kernel ver: 2.6.32-5—amd64
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fio PERERTAM 2.0.4 http://sourceforge.jp/projects/freshmeat_fio/

AARES LS PC —3 [Express 5800 R120d-1EJ] & Fusion-io #1: SSS [ioDrive2] & OEHGiiEHEE -5



TOKYO ELECTRON DEVICE LTD. 20134E 01 A 15 H
2.4 fRFETE H
AMFETIX, BAREERER. EAMHER ., ROMHREFMo 3 HEIZH T TRIEE
EfEE L F LI,

FARENEREZRIZL. ioDrive2 73 Express 5800 R120d-1E @ PCI-Express 3.0 x16 (PCI Slot#: 1B)Amzw |
ICRREAR S TEAZE . KON ioDrive2 AARTASINIEFIZA L A=V &} ioDrive2 737 7 AR REZR
7‘/\/1)1&1_/—(;:&‘;%5“%) k@ﬁﬁwu \—/_:‘Ejjﬁbibf:c

F— A DS MERETL TlX. SATA RAID 128655 —H# % ioDrive2 ~at’—1L 5 —XHFENAE L2028
ERERBLEL,

MEREZEMClX. Redhat Enterprise Linux 6.2 BeiziZ 3V T ioDrive2 (2% L CHERERIE Y — /L “fio” & FE
7L . IOPS & Throughput OFfEEAHIERL L7~

AARES A4S PC —\ [Express 5800 R120d-1EJ] & Fusion-io 1 SSS [ioDrive2] & OEHMRFEHREE -6



TOKYO ELECTRON DEVICE LTD. 20134201 A 15 0

3 MRAEM ONEBR

3.1 FEARENERERR
A EIOFEETIX. CentOS 5.8 & Redhat Enterprise Linux 6.2 & Debian 6.0.6 Bafzlc CEMEL L7,
PLIFIZ, FNENORIENT R ORGERSE R e EB L E7,

3.1.1 RIANDA L AN—/LFEFR
RiERSREN
ioDrive2 DRTA N Ty hEEHY — L& AL A—/)LT%, [modprobe | 2~ R TCRIA\%
a—RC&E5), Msmod| 2~ RIZTRERBEL L7,

[ R
LUFDINT, RIANDA A=V KR Oa— RSN TN E TR EL £L 7,

[root@cent58 x86_64]# rpm -ivh iomemory-vsl-2.6.18-308.el5-3.2.2.869-1.0.x86_64.rpm
ZlEp... HHHHHEHHEHHE AR [100%)

1:iomemory-vs|-2.6.18-308###HHHHHHHHIHHHHHHHHHHHHHHHEHEHHEHEEHEHEEE [100%)]
[root@cent58 x86_64]#

[root@cent58 Utilities]# rpm -ivh fio-util-3.2.2.869-1.0.x86_64.rpm
ZlEp... HHHHHEHHEHHE AR [100%)
1 :fio-util HHHHHHHHEHHEHHE AR [100%)
[root@cent58 Utilities]# rpm -ivh fio-common-3.2.2.869-1.0.x86_64.rpm
ZlEp... HHHHHEHHEHHE AR [100%)

1:fio-common HHHHEHHHHEHHE AR [100%)
[root@cent58 Utilities]# rpm -ivh fio-sysvinit-3.2.2.869-1.0.x86_64.rpm
ZlEp... HHHHHEHHEHHE AR [100%)
1:fio-sysvinit HHHHHHHHEHHEHHE AR [100%)

[root@cent58 ~]# modprobe iomemory-vsl|

[root@cent58 ~J# Ismod | grep iome
iomemory_vsl| 1208060 O
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[root@rhel62 x86_64]# rpm -ivh iomemory-vs|-2.6.32-220.€16.x86_64-3.2.2.869-1.0.€16.x86_64.rpm
EfEd... HHHHHHH A A [100%)
1:iomemory-vs|-2.6.32-220###HHHHHHHHHHHHHHHHHHHHHHHHHHEHEHE A [100%)

[root@rhel62 Utilities]# rpm -ivh fio-util-3.2.2.869-1.0.€16.x86_64.rpm
EfEd... HHHHHHH A [100%)
1:fio-util HHHHHHHH A [100%)

[root@rhel62 Utilities]# rpm -ivh fio-common-3.2.2.869-1.0.el6.x86_64.rpm
EfEd... HHHHHH A A [100%)

1:fio-common HHHHHEHE A [100%)

[root@rhel62 Utilities]# rpm -ivh fio-sysvinit-3.2.2.869-1.0.e16.x86_64.rpm
#imp... HEHH S [100%)
1:fio-sysvinit HEHHHH A [100%)

[root@rhel62 ~]# modprobe iomemory-vsl

[root@rhel62 ~]# Ismod | grep iome
iomemory_vsl| 1197507 O
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root@debian:~# dpkg -i iomemory-vsl-2.6.32-5-amd64_3.2.2.869-1.0_amd64.deb
Selecting previously deselected package iomemory-vsl-2.6.32-5-amd6é4.
(Reading database ... 129899 files and directories currently installed.)

Unpacking iomemory-vsl-2.6.32-5-amd64 (from
iomemory-vsl-2.6.32-5-amd64_3.2.2.869-1.0_amd64.deb) ...

Setting up iomemory-vsl-2.6.32-5-amd64 (3.2.2.869-1.0) ...

rroot@debian:~/deb# dpkg -i fio-util_3.2.2.869-1.0_amd64.deb
Selecting previously deselected package fio-util.

(Reading database ... 129911 files and directories currently installed.)
Unpacking fio-util (from fio-util_3.2.2.869-1.0_amd64.deb) ...

Setting up fio-util (3.2.2.869-1.0) ...

Processing triggers for man-db ...

root@debian:~/deb# dpkg -i fio-common_3.2.2.869-1.0_amd64.deb
Selecting previously deselected package fio-common.

(Reading database ... 129940 files and directories currently installed.)
Unpacking fio-common (from fio-common_3.2.2.869-1.0_amd64.deb) ...
Setting up fio-common (3.2.2.869-1.0) ...

root@debian:~/deb# dpkg -i fio-sysvinit_3.2.2.869-1.0_all.deb

Selecting previously deselected package fio-sysvinit.

(Reading database ... 129957 files and directories currently installed.)

Unpacking fio-sysvinit (from fio-sysvinit_3.2.2.869-1.0_all.deb) ...

Setting up fio-sysvinit (3.2.2.869-1.0) ...

update-rc.d: warning: iomemory-vsl start runlevel arguments (2 3 4 5) do not match LSB
Default-Start values (1 2 3 4 5)

update-rc.d: warning: iomemory-vsl stop runlevel arguments (0 1 6) do not match LSB Default-Stop
values (0 6)

iomemory-vsl is not enabled in the init config '/etc/sysconfig/iomemory-vsl'

root@debian:~# modprobe iomemory-vs|

root@debian:~# Ismod | grep iome
iomemory_vsl| 1151139 0
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[ 3R]
UTFDINT, TAAAPIEFITRBSN O LA HERE B LT,

[root@cent58 ~J# Is /dev/fio*
/dev/fioa

[root@cent58 ~J# Is /dev/fct*
/dev/fct0

[root@rhel62 ~)# Is /dev/fio*
/dev/fioa

[root@rhel62 ~)# Is /dev/fct*
/dev/fct0

root@debian:~# Is /dev/fio*
/dev/fioa

root@debian:~# Is /dev/fct*
/dev/fct0
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[root@cent58 ~]# fio-status -a

Found 1 ioMemory device in this system
Driver version: 3.2.2 build 869

Adapter: Single Controller Adapter

Fusion-io ioDrive2 1.205TB, Product Number:F00-001-1T20-CS-0001, SN:1208D7190,

FIO SN:1208D7190

fct0

fioa

ioDrive2 Adapter Controller, PN:PA004137009
External Power: NOT connected
PCle Bus voltage: avg 12.01V
PCle Bus current: avg 0.83A
PCle Bus power: avg 10.00W
PCle Power limit threshold: 24.75W
PCle slot available power: 75.00W
PCle negotiated link: 4 lanes at 5.0 Gt/sec each, 2000.00 MBytes/sec total
Connected ioMemory modules:
fct0: Product Number:F00-001-1T20-CS-0001, SN:1208D7190

Attached
ioDrive2 Adapter Controller, Product Number:F00-001-1T20-CS-0001, SN:1208D7190
ioDrive2 Adapter Controller, PN:PA004137009
SMP(AVR) Versions: App Version: 1.0.23.0, Boot Version: 0.0.8.1
Located in slot 0 Center of ioDrive2 Adapter Controller SN:1208D7190
Powerloss protection: protected
PCI1:20:00.0, Slot Number:27
Vendor:1aed, Device:2001, Sub vendor:1aed, Sub device:2001
Firmware v7.1.13, rev 109322 Public
1205.00 GBytes device size
Format: v500, 2353515625 sectors of 512 bytes
PCle slot available power: 75.00W
PCle negotiated link: 4 lanes at 5.0 Gt/sec each, 2000.00 MBytes/sec total
Internal temperature: 64.97 degC, max 66.44 degC
Internal voltage: avg 1.01V, max 1.01V
Aux voltage: avg 2.49V, max 2.49V
Active media: 100.00%
Reserve space status: Healthy; Reserves: 100.00%, warn at 10.00%
Rated PBW: 17.00 PB, 99.75% remaining
Lifetime data volumes:
Physical bytes written: 42,569,737,993,200
Physical bytesread :19,576,846,613,464
RAM usage:
Current: 763,432,192 bytes
Peak :763,432,192 bytes
Contained VSUs:
fioa: ID:0, UUID:9d862646-3dda-4248-8326-5e1ab0d20b53

State: Online, Type: block device
ID:0, UUID:9d862646-3dda-4248-8326-5e1ab0d20b53
1205.00 GBytes device size
Format: 2353515625 sectors of 512 bytes
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[root@rhel62 ~]# fio-status -a

Found 1 ioMemory device in this system
Driver version: 3.2.2 build 869

Adapter: Single Controller Adapter

Fusion-io ioDrive2 1.205TB, Product Number:F00-001-1T20-CS-0001, SN:1208D7190,
FIO SN:1208D7190

ioDrive2 Adapter Controller, PN:PA004137009

External Power: NOT connected

PCle Bus voltage: avg 12.01V

PCle Bus current: avg 0.78A

PCle Bus power: avg 9.39W

PCle Power limit threshold: 24.75W

PCle slot available power: 75.00W

PCle negotiated link: 4 lanes at 5.0 Gt/sec each, 2000.00 MBytes/sec total

Connected ioMemory modules:

fct0:  Product Number:F00-001-1T20-CS-0001, SN:1208D7190

Attached
ioDrive2 Adapter Controller, Product Number:F00-001-1T20-CS-0001, SN:1208D7190
ioDrive2 Adapter Controller, PN:PA004137009
SMP(AVR) Versions: App Version: 1.0.23.0, Boot Version: 0.0.8.1
Located in slot 0 Center of ioDrive2 Adapter Controller SN:1208D7190
Powerloss protection: protected
PCI:20:00.0, Slot Number:27
Vendor:1aed, Device:2001, Sub vendor:1aed, Sub device:2001
Firmware v7.1.13, rev 109322 Public
1205.00 GBytes device size
Format: v500, 2353515625 sectors of 512 bytes
PCle slot available power: 75.00W
PCle negotiated link: 4 lanes at 5.0 Gt/sec each, 2000.00 MBytes/sec total
Internal temperature: 50.20 degC, max 50.69 degC
Internal voltage: avg 1.01V, max 1.01V
Aux voltage: avg 2.49V, max 2.49V
Active media: 100.00%
Reserve space status: Healthy; Reserves: 100.00%, warn at 10.00%
Rated PBW: 17.00 PB, 99.75% remaining
Lifetime data volumes:

Physical bytes written: 42,748,546,679,256

Physical bytes read  :19,689,374,042,296
RAM usage:

Current: 761,860,608 bytes

Peak :761,860,608 bytes
Contained VSUs:

fioa: 1D:0, UUID:da3a6e38-8051-4943-af03-9c4314ff6b3c

State: Online, Type: block device

ID:0, UUID:da3a6e38-8051-4943-af03-9c4314ff6b3c
1205.00 GBytes device size

Format: 2353515625 sectors of 512 bytes
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root@debian:~# fio-status -a

Found 1 ioMemory device in this system
Driver version: 3.2.2 build 869

Adapter: Single Controller Adapter

Fusion-io ioDrive2 1.205TB, Product Number:F00-001-1T20-CS-0001, SN:1206D3705,
FIO SN:1206D3705

ioDrive2 Adapter Controller, PN:PA004137009

External Power: NOT connected

PCle Bus voltage: avg 12.03V

PCle Bus current: avg 0.73A

PCle Bus power: avg 8.77W

PCle Power limit threshold: 24.75W

PCle slot available power: 75.00W

PCle negotiated link: 4 lanes at 5.0 Gt/sec each, 2000.00 MBytes/sec total

Connected ioMemory modules:

fct0:  Product Number:FO0-001-1T20-CS-0001, SN:1206D3705

Attached
ioDrive2 Adapter Controller, Product Number:F00-001-1T20-CS-0001, SN:1206D3705
ioDrive2 Adapter Controller, PN:PA004137009
SMP(AVR) Versions: App Version: 1.0.23.0, Boot Version: 0.0.8.1
Located in slot 0 Center of ioDrive2 Adapter Controller SN:1206D3705
Powerloss protection: protected
PCI:20:00.0, Slot Number:27
Vendor:1aed, Device:2001, Sub vendor:1aed, Sub device:2001
Firmware v7.1.13, rev 109322 Public
1205.00 GBytes device size
Format: v500, 2353515625 sectors of 512 bytes
PCle slot available power: 75.00W
PCle negotiated link: 4 lanes at 5.0 Gt/sec each, 2000.00 MBytes/sec total
Internal temperature: 49.71 degC, max 50.69 degC
Internal voltage: avg 1.02V, max 1.02V
Aux voltage: avg 2.48V, max 2.48V
Active media: 100.00%
Reserve space status: Healthy; Reserves: 100.00%, warn at 10.00%
Rated PBW: 17.00 PB, 99.96% remaining
Lifetime data volumes:

Physical bytes written: 6,573,316,333,712

Physical bytes read :6,216,624,861,712
RAM usage:

Current: 773,383,936 bytes

Peak :1,093,703,808 bytes
Contained VSUs:

fioa: 1D:0, UUID:f143113a-9ca0-4980-a271-b9071b183c14

State: Online, Type: block device

ID:0, UUID:f143113a-9¢ca0-4980-a271-b9071b183c14
1205.00 GBytes device size

Format: 2353515625 sectors of 512 bytes
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313 /S—F 2 OIER
HeRRE A
"fdisk | ZAE AL T, ioDrive2 (T/dev/fioa)) (27 T4~y /$—F 1 aT/dev/fioal | Rk T
BT LERERBELELL.

[ 3R]
UTDINC, T4~ =T 4 al PIEFINERS N LR BLEL,

[root@cent58 ~]# fdisk -1 /dev/fioa

Disk /dev/fioa: 1205.0 GB, 1205000000000 bytes
255 heads, 63 sectors/track, 146499 cylinders
Units = ~U# %% of 16065 * 512 = 8225280 bytes

7 /3AZ Boot Start End Blocks Id System
/dev/fioat 1 146499 1176753186 83 Linux

[root@rhel62 ~]# fdisk -I /dev/fioa

74 A7 [dev/fioa: 1205.0 GB, 1205000000000 Sk
~vR 255, /% 63, U 146499

Units = 2%k of 16065 * 512 = 8225280 /A K
BIEYAX (R | ) 512 AR /512 Ak
I/O size (minimum/optimal): 512 bytes / 32768 bytes
T4 AT T2 0x0ddc02b3

FTINAA T —h Y= Ty s  ld VATL
/dev/fioal 146499 1176753186 83 Linux

root@debian:~# fdisk -l /dev/fioa

Disk /dev/fioa: 1205.0 GB, 1205000000000 bytes
255 heads, 63 sectors/track, 146499 cylinders

Units = cylinders of 16065 * 512 = 8225280 bytes
Sector size (logical/physical): 512 bytes / 512 bytes
I/0O size (minimum/optimal): 512 bytes / 32768 bytes
Disk identifier: 0x31f60237

Device Boot Start End Blocks Id System
/dev/fioal 1 146499 1176753186 83 Linux
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AT LAOVEREETT 2 C. Tmount | 2~ R T~ N CEXADHERE L LT,
(A R]

UTDINT, ERT7+—~v T 7 AL AT BRI SN2 R B L E LT,
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[root@cent58 ~]# mkfs.ext3 /dev/fioal

mke2fs 1.39 (29-May-2006)

Filesystem label=

OS type: Linux

Block size=4096 (log=2)

Fragment size=4096 (log=2)

147095552 inodes, 294188296 blocks

14709414 blocks (5.00%) reserved for the super user

First data block=0

Maximum filesystem blocks=4294967296

8978 block groups

32768 blocks per group, 32768 fragments per group

16384 inodes per group

Superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632, 2654208,
4096000, 7962624, 11239424, 20480000, 23887872, 71663616, 78675968,
102400000, 214990848

Writing inode tables: done
Creating journal (32768 blocks): done

Writing superblocks and filesystem accounting information: done

This filesystem will be automatically checked every 34 mounts or
180 days, whichever comes first. Use tune2fs -c or -i to override.

[root@cent58 ~]# mount -t ext3 /dev/fioal /media/iodrive/

[root@cent58 ~]# mount
/dev/mapper/VolGroup00-LogVol00 on / type ext3 (rw)
proc on /proc type proc (rw)

sysfs on /sys type sysfs (rw)

devpts on /dev/pts type devpts (rw,gid=5,mode=620)
/dev/sdal on /boot type ext3 (rw)

tmpfs on /dev/shm type tmpfs (rw)

none on /proc/sys/fs/binfmt_misc type binfmt_misc (rw)
sunrpc on /var/lib/nfs/rpc_pipefs type rpc_pipefs (rw)
/dev/sr0 on /media/dvd type udf (ro,nosuid,nodev,uid=0)
/dev/fioal on /media/iodrive type ext3 (rw)
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[root@rhel62 ~]# mkfs.ext4 /dev/fioal

mke2fs 1.41.12 (17-May-2010)

Discarding device blocks: done

Filesystem label=

OS type: Linux

Block size=4096 (log=2)

Fragment size=4096 (log=2)

Stride=0 blocks, Stripe width=8 blocks

73547776 inodes, 294188296 blocks

14709414 blocks (5.00%) reserved for the super user

First data block=0

Maximum filesystem blocks=4294967296

8978 block groups

32768 blocks per group, 32768 fragments per group

8192 inodes per group

Superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632, 2654208,
4096000, 7962624, 11239424, 20480000, 23887872, 71663616, 78675968,
102400000, 214990848

Writing inode tables: done
Creating journal (32768 blocks): done
Writing superblocks and filesystem accounting information: done

This filesystem will be automatically checked every 36 mounts or
180 days, whichever comes first. Use tune2fs -c or -i to override.

[root@rhel62 ~]# mount -t ext4 /dev/fioal /media/iodrive/

[root@rhel62 ~]# mount

/dev/imapper/vg_rhel62-lv_root on / type ext4 (rw)

proc on /proc type proc (rw)

sysfs on /sys type sysfs (rw)

devpts on /dev/pts type devpts (rw,gid=5,mode=620)

tmpfs on /dev/shm type tmpfs (rw,rootcontext="system_u:object_r:tmpfs_t:s0")
/dev/sdal on /boot type ext4 (rw)

/dev/mapper/vg_rhel62-lv_home on /home type ext4 (rw)

none on /proc/sys/fs/binfmt_misc type binfmt_misc (rw)

/tmp on /tmp type none (rw,bind)

/var/tmp on /var/tmp type none (rw,bind)

/home on /home type none (rw,bind)

sunrpc on /var/lib/nfs/rpc_pipefs type rpc_pipefs (rw)

gvfs-fuse-daemon on /root/.gvfs type fuse.gvfs-fuse-daemon (rw,nosuid,nodev)
/dev/sr0 on /media/dvd type udf
(ro,nosuid,nodev,uhelper=udisks,uid=0,gid=0,iocharset=utf8,umask=0077)
/dev/fioal on /media/iodrive type ext4 (rw)
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root@debian:~# mkfs.ext4 /dev/fioat

mke2fs 1.41.12 (17-May-2010)

Filesystem label=

OS type: Linux

Block size=4096 (log=2)

Fragment size=4096 (log=2)

Stride=0 blocks, Stripe width=8 blocks

73547776 inodes, 294188296 blocks

14709414 blocks (5.00%) reserved for the super user

First data block=0

Maximum filesystem blocks=4294967296

8978 block groups

32768 blocks per group, 32768 fragments per group

8192 inodes per group

Superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632, 2654208,
4096000, 7962624, 11239424, 20480000, 23887872, 71663616, 78675968,
102400000, 214990848

Writing inode tables: done
Creating journal (32768 blocks): done
Writing superblocks and filesystem accounting information: done

This filesystem will be automatically checked every 25 mounts or
180 days, whichever comes first. Use tune2fs -c or -i to override.

root@debian:~# mount -t ext4 /dev/fioal /media/iodrive/

root@debian:~# mount

/dev/sdal on / type ext3 (rw,errors=remount-ro)

tmpfs on /lib/init/rw type tmpfs (rw,nosuid,mode=0755)

proc on /proc type proc (rw,noexec,nosuid,nodev)

sysfs on /sys type sysfs (rw,noexec,nosuid,nodev)

udev on /dev type tmpfs (rw,mode=0755)

tmpfs on /dev/shm type tmpfs (rw,nosuid,nodev)

devpts on /dev/pts type devpts (rw,noexec,nosuid,gid=5,mode=620)

fusectl on /sys/fs/fuse/connections type fusectl (rw)

binfmt_misc on /proc/sys/fs/binfmt_misc type binfmt_misc (rw,noexec,nosuid,nodev)
/dev/sdb on /media/1C5E-8B37 type vfat
(rw,nosuid,nodev,uhelper=udisks,uid=1000,gid=1000,shortname=mixed,dmask=0077,utf8=1,show
exec,flush)

/dev/sr0 on /media/cdrom0 type is09660 (ro,noexec,nosuid,nodev,user=fio)
/dev/fioal on /media/iodrive type ext4 (rw)
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3.3.2 Throughput
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E-mail: fusion-io@teldevice.co.jp

URL: http://en.teldevice.co.jp/product/fusionio/index.html
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