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=7 ':RFC2544 Throughput

Fa1—_2T& L TWEWT T # )L RRREDCentOS 7.1MD
FTLinuxBridgeZ&8{EStE. NV DI D—5F1205
e ST U TZIBRIELI T OED

BL000 s
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kS JawOI T XU—S%EFIH
ULCEHAILIZER T,

2,250

1,500

750

Throughput (Mbit/s)

B Baremetal(CentOS7.1 Default)
B LinuxBridge (CentOS7.1 Default)

64 128 256 512 10241280 1500
Reference Packet Length (bytes)
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BIOSTTSR-10VZEBR1E

#
[
[
[
[

modpr
54,
54.

obe ixgbe max_vfs=8
227092] ixgbe 0000:03:00.0: not enough MMIO resources for SR-IOV
234257] ixgbe 0000:03:00.0 (unregistered net_device): Failed to enable PCI sriov: -12

55.419649] ixgbe 0000:03:00.1: not enough MMIO resources for SR-IQV
55.426811] ixgbe 0000:03:00.1 (unregistered net_device): Failed to enable PCI sriov: -12

BIOSL ANJL'CDSR-I0V 10 Swport [Ensbiea)
%&b‘b% I-E\ ar‘(c__ |Av: Select Item

/

T e 3. saitou@dev001:~ (ssh)
Aptio Setup Utility - Copyright (C) 2015 American Megatrends, Inc.
Advanced

PCI Subsystem Settings |If system has SR-IOV
|capable PCIe Devices,
PCI Express Link Register Settings |this option Enables or
ASPM Support [Disabled] |Disables Single Root IO
WARNING: Enabling ASPM may cause some |Virtualization Support.
PCI-E devices to fail
Above 4G Decoding [Disabled]

DMI Control [GEN 2]

|><: Select Screen

|Enter: Select
|+/-: Change Opt.

|F1: General Help

|F2: Previous Values
|F3: Optimized Defaults
|F4: Save & Exit

|ESC: Exit




[1J Technical WEEK 2015

IOMMUDOBRMEEET 12— JLOO— K

- GRUB2EXEZ & (/etc/sysconfig/grub.conf)
> |[OMMUBRL

GRUB_CMDLINE_LINUX="rd.1lvm.lv=centos/root rd.lvm.lv=centos/swap console=ttyS1,115200n8
crashkernel=auto rhgb quiet intel_iommu=on"

-+ ixgbe BT 1 —ILOO— RBE(VFE 1558/ K — )

GRUB_CMDLINE_LINUX="rd.lvm.1lv=centos/root rd.lvm.lv=centos/swap console=ttyS1,115200n8
crashkernel=auto rhgb quiet intel_iommu=on ixgbe.max_vfs=15,15"

= grub2§% € Iz iR
> grub2-mkconfig IV >~ R CEE R IR

# grub2-mkconfig -o /boot/efi/EFI/centos/grub.cfg
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# ip link show

]

vf @ MAC 00:00:00:00:00:00,

vf 1 MAC 00:00:00:00:00:00,
vf 2 MAC 00:00:00:00:00:00,
vf 3 MAC 00:00:00:00:00:00,
vf 4 MAC 00:00:00:00:00:00,
vf 5 MAC 00:00:00:00:00:00,
vf 6 MAC 00:00:00:00:00:00,
vf 7 MAC 00:00:00:00:00:00,
vf 8 MAC 00:00:00:00:00:00,
vf 9 MAC 00:00:00:00:00:00,

vf 10 MAC 00:00:00:00:00:00,

vf 11 MAC 00:00:00:00:00:00,
vf 12 MAC 00:00:00:00:00:00,
vf 13 MAC 00:00:00:00:00:00,
vf 14 MAC 00:00:00:00:00:00,

spoof
spoof
spoof
spoof
spoof
spoof
spoof
spoof
spoof
spoof
spoof
spoof
spoof
spoof
spoof

checking
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking
checking

on,
on,
on,
on,
on,
on,
on,
on,
on,
on,
on,
on,
on,
on,
on,

link-state
link-state
link-state
link-state
link-state
link-state
link-state
link-state
link-state
link-state
link-state
link-state
link-state
link-state
link-state

1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN mode DEFAULT

648: eno49: <BROADCAST,MULTICAST> mtu 1500 qdisc noop state DOWN mode DEFAULT glen 1000
link/ether 8c:dc:d4:b5:c9:0c brd ffiffiffiffiffiff

auto
auto
auto
auto
auto
auto
auto
auto
auto
auto
auto
auto
auto
auto
auto
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VEDPCI/AXIDT/ VR X JL—EHe

= |ibvirtddomainE&& 7 7 TJUCVFDOPCI/\ X &= 1E8RE

<domain type='kvm' id='2'>
<name>instance-00000157</name>
<uuid>c9d9e00d-3608-414e-a71f-1574a262c29a</uuid>

<interface type="hostdev' managed='yes'>
<mac address='fa:16:3e:5a:84:c7'/>
<driver name='vfio'/>
<source>
<address type='pci' domain='0x0000' bus='0x04" slot="0x10' function="0x0'/>
</source>
<vlan>
<tag 1d='2401"/>
</vlan>
<alias name="hostdev@d'/>
<address type='pci' domain='0x0000' bus='0x00' slot='0x05' function='0x0"'/>
</interface>
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> NOVA: (REVI V1V RIVXDEE

> SWIFT: 771 O XL —IHY—EX

> GLANCE: RV > VHOST X—IBEHHY—E X

> KEYSTONE: nlb\ IE/F_BEG){:EQEE-U-_ t“7\

> NEUTRON: laaSEEBOX v KD —O8BEH—E X

> CINDER: (REV>VAOVOIRL—IH—EX
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> HEAT: Y X T LURILDA =T A L—Y3avg—EX
> CEILOMETER: REEVY —XDX—F) V55 —E X

> TROVE: T —9IR—XH—EX

> IRONIC: X7 X5 LY —/\OF O~

> BARBICAN: [BE{LICHELREEY —E X

> DESIGNATE: DNSH —E X

> SAHARA: Dl — S UEY—EX

> ZAQAR: Xwt—IF1—H—EX
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?pmSt:(;: HTW[S) OpeaStack OpenStack
| Image ' [
: [ oenstack|  Compute VNCOVNRC Blck torage
B LINDI 7NN\ .- OpenStack
N I\ 1/ U JIN . Networking
HITP(S) ; - et APl
’, ¥, T - Y OpenStack Bleck , .
-y / S ._Storage API OpenStack
. OpenStack . OpenStack "o Networking API
¢ Image \ Compute API, .
. ! APl  Admin AP1
[ | v . Oq«_'x_xk@r_k ________ 3
f ""D": { mage; A“ ________ s 4 eeese | (|0 O OOSew e, || ORI
' L L 1. N |
. g ngay | |
| =) () () : : ()
| OpenStack Object Steee
! = = \*-. . . J s o ah OpenStack Block Storage OpenStack Networking
i OpenStack —+ Lel aomichebds
E @ 5@9 . I‘::e‘nlny ; »: ¢ | OpenStack Compute
H MYy wwwsckees com "-‘\ ¥, AP| ’E ; 5
E ke y vy " 0‘<' 1Stack identity AP
| e .[ i b _ OpenStack identity API
fovcemdagemtew |- | [
OpenStack Identity API
OpenStack

- Command-linc interfaces (nova, neutron, swift, etc)
- Cloud Management Tools (Rightscale, Enstratius, etc)
- GUI tools (Dashboard, Cyberduck, iPhone dlient, etc)

Identity
Service ‘ ’

[HE ] http://docs.openstack.org/openstack-ops/content/architecture.htmi
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SRIOVERIEEVY > Y Diee#(B=K)

Metadataidrix
NETWORK

Clien - Ne]s]=

COMPUTE) — &

L o ¥ COMPUTE

NEUTRON

linuxbridge o
\* agent g d b

sriovnicswitch
N— MBERICHEQ) agent

VMODNIC%Z & Y, tap: virtio_net driver
N—~EREVFICY Y vf: ixgbevf driver

28



Te
|
-
N
e
ad
=
'
=

-
<

O

O
=

uv.m‘.%@.@ﬁ@

2

OpenStack & SR-10V

DEMQO:



[1J Technical WEEK 2015

CONTROLLERMEXRE (3 #%)

= NOVA
> /etc/nova/nova.conf XT3 1—5(C T v LI &EEM

scheduler_available_filters = nova.scheduler.filters.all_filters
scheduler_default_filters = RetryFilter,AvailabilityZoneFilter,RamFilter,ComputeFilter,
ComputeCapabilitiesFilter, ImagePropertiesFilter, PciPassthroughFilter

PClI/X X Mvendor_id,product_id CVM% 2@ d 5 VMM%E 2#E

= NEUTRON
> /etc/neutron/plugins/ml2/ml2_conf.ini TSR-IOVESEERE & 110
[ml2]

mechanism_drivers = linuxbridge,sriovnicswitch
tenant_network_types = vlan

type_drivers = vian sriovnicswitchldl3/dhcp/metadata agentFREE
[m12_sriov] ZEHR—K UL, £ Clinuxbridge agent&

agent_required = True HAI 3(0VS agent ¢EH])
supported_pci_vendor_devs = 8086:10ed |

30



[1J Technical WEEK 2015

COMPUTEM R (Intel X540MIES)

=+ —R1~

SR- IOVG)VF'I (L. CMDBTIZ7EL
= 71 )b(nova.conf) CEIET B, @

= NEUTRON-ML2 Driver
cloud-init’& & ¢, NOVA(MDMetadata

intel X540/82599

ERBLUZOIES(E. VM(M) = LinuxBridge = VLAN
(A) SRIOVNIC Agent V(Y% LinuxBridge 5 VLAN
(B) LanXBrldge or OVS Agent VMTI(Jixgbevf driverzE 00— X

75" _3_5(_&t73:50

VMMTI(Jixgbe driverE O0— K Intel X540 CIFERA6377E!

O0-15VF: BA8S D v OS5 X
16-31 VR 8R4 T4 wv D OS5 X
32-63VFR: 1+ vD D35 X
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COMPUTEMEXRE (IR#%)

= NOVA
> /etc/nova/nova.conf X1 —S(C T 1 )L =B

pci_passthrough_whitelist = {"devname": "eno49", "physical_network": “sriovnet0"}

whitelist CPCI/Y X X JL—HIEEIL T/ \1 X &I57E

= NEUTRON
> /etc/neutron/plugins/ml2/ml2_conf.ini TSR-10VEEEEERE Z B/
[ml2]

mechanism_drivers = linuxbridge,sriovnicswitch
tenant_network_types = vlan

[linux_bridge] |
physical_interface_mappings = physnet@:eno3

[sriov_nic] sriovnetO(C(Eeno49DVEMEID HBS5ND
physical_device_mappings = sriovnet@:eno49 |
[ml2 sriov]

agent_required = True thSﬂGtO,SI’iOVﬂEtO ZNZNICVLANIDD
supported_pci_vendor_devs =8086:10ed L > :J‘E %U N % T3

[ml2_type_vlan]
network_vlan_ranges = physnet0:2000:2400,sriovnet0:2401:2432 l

32
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> 2 DECH]

= (RAEVY = >~ ONICR— ~ER
> LinuxBridgelCtap9d 3 R—~&E/ENT D

$ neutron port-create ${NETWORK@} --name vm_nic@® --security-group ${SECGROUP}

> SR-IOVODVF

I R— & /BB T B (vnic-typelddirect)

$ neutron port-create ${NETWORK1} --name vm_nic1 --binding:vnic-type direct

> RV VERENTD

$ nova boot --flavor ml.standard --image Cent0S-7-x86_64-GenericCloud \
--availability-zone rack@ --key-name dev@@1 --security-groups ${SECGROUP} \
--nic port-id=${vm_nic@MDUUID} --nic port-id=${vm_nic1DUUID} vm@o
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OpenStack & SR-10V R _LDEE

= PF/VFES1/\DERE
> FRRENTOELS, BOBRRE PREBHERLSHLBEE

= sriovnicswitch agent/)\ 5 (I metadataZz B{S CE L0\
(A) LinuxBridge Agent E7z(d Open vSwitch Agent#EH CHS
(B) BOFECYIAREERAT S

= Security GroupDMEHIN/LLY
> RV VEITiptablesFEDXRE L BB Z T OMHHEHSIDNNE

= PCI/\X XIJIL—IBEHIFCOMPUTE.) — R DHRTEICEES

> IRIRTIEOpenStackDEEREE D TULS
> Mitaka Design SUmmit CEEELFRBE L THIF5NTLE
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PO A0 —5 1 O MEE

I\57+\J9>“:-*l/ FEFEL. 4/35 — 2 TlaE
% SHEI(RFC2544%E50)

1. NP XI LT —/\(CentOS 7.1)

2. RPXI )Y —/(Cent0OS 7.1) Fa—_VITRH
3. IRV 1VM/HV (CentOS 7.1 + SR-10V)

4, RV =>> 10VM/HV (CentOS 7.1 + SR-I0OV)
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RFC2544 PPS

2,000, 0000

1,500,000

1,000,000

500,000

Actual Rate (packets/s)

64 128 256 512 1024 1280 1500

Reference Packet Length (bytes)

B Baremetal(CentOS7.1 Default) B Baremetal (CentOS7.1 Tuned)
. SR-10V(Cent0S7.1 Default) x 1 I SR-I0OV(Cent0S7.1 Default) x 10
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RFC2544 Throughput

L0 . L 6..L
e T4 e i A e e A i
Q.

@)

3

4

2 5,000

-

(@)

>

2

-

= 2,500

64 128 256 512 1024 1280 1500
Reference Packet Length (bytes)

B Baremetal(CentOS7.1 Default) B Baremetal (CentOS7.1 Tuned)
. SR-10V(CentOS7.1 Default) x 1 | SR-10V(CentOS7.1 Default) x 10
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RFC2544 Latency(us)

7L e G O B Pk
165.0 |

110,0  frommmsssmmmsn |

Average Latency(us)

55.0

0.0

64 128 256 512 1024 1280 1500
Reference Packet Length (bytes)

B Baremetal(Cent0S7.1 Default) B Baremetal (CentOS7.1 Tuned)
. SR-10V(CentOS7.1 Default) x 1 | SR-10V(Cent0S7.1 Default) x 10
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