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AT L L bIic, EEENEFICE W —E AR AR X £,

OpenStack %, Linux OS Zf|[HLC,. "= R =77 7R N7 p—< A ¥EEE, £V 74
EEBLEY, £, ETESRTWEZARNT 7Y r—va NS AL £,

OpenStack DBEAZRFT SN TWDEHEIL, OpenStack 7 4 A MU Ba—a VOERZT T,
Linux 85 OIRE EE TJ, Red Hat® Enterprise Linux® OpenStack® Platform |%. Red Hat
Enterprise Linux & Red Hat OpenStack 777 K77 v h 74— &MAEOELHLTHY . JEE
PECEN, EX2 TR T TAX— TV w770 RiEE L TCRIHTEET,

Red Hat Enterprise Linux OpenStack Platform 7
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AR e N7 = A& ES¥H T LA ET 20 D008 L 2 DEEREILIR (CPU B =27 &
NUIMA RARBRYOERES) 252 L1270 £ L, b OBREILEIX OpenStack Nova 2 B 2 — |
IZarbta—h ARAL s LATT MEREAS LV AX LV ABBFHIA~— N AP a—1 7 LEE
WEMELZ LT AZ N TE, BHAEN NFV (Network Function Virtualization) = HPC (High
Performance Computing ) Z&iefHR UV —r o — REZRE L7 L —_ORT 3 —< L A HDAH
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NUMA (Non-Uniform Memory Access)

WD X86 v AT LA TliE, AU I TRTHEIZECPUNLT 7 EATES L1272 >TWE LT,
ED CPU BENMEZFATT DB 5F, UMA (Uniform Memory Access) & FEIEILD T 7 & A X A Al
FLCIZ7e b 9,

BHO~NLF « Iy bk x86 VAT AT, ZOBENRRRS>TETWET, VAFA - AEY (1L
FIFX — REMETIND) 1TV — X T S, FED CPU XY 7y MIEID S THORET, 2D
EIIZ CPU EAXAEY ORPEBIGFEL, TNOEA VX —axy N THEHLT-H D% NUMA (Non-
Uniform Memory Access) &MY, BT mnE v Y NRIET LA AT Y ~OT 7 BAIT A IR, AFE
VY —rbdat oK FEL THE—TRWT —X% 7T 7 F ¥ 72> TWWET, CPU IR L Ca—hit
RHAE)—~DT AN, TOVAT LDO) ET—F CPUICEHL TVD AT Y —ZH_THEL 2D
F79, ZOFMOXAE, CPUZ YV « AV—FRE LEITFTHZ LV CPU Yy b, a7 £7-FIHTEE
ALy REZMZADHZEICEREZL 7 NSETLBROV AT RT3 —v A OO L D
BERE T,

F72, TRTOCPURELETRTOAERINIIT V7 EBATEDL LT, /— REloEwgEA o X —axy
fARZTCRMELTHET, KvFHFLWw~Y—FR—F - F v 7ty hTiE, CPU [T PCle I/O L—>2O
NUMA A X A VXA Ztit+ 5 2 LiIc ko T, Zo&ziik L TnET,

RHEL7 T® numactl --hardware 2~ RTCTLLTFOXIITNUMA LA T U M EMERTHZ ENTE
*7,

NUMA LA 7 v s #:
# numactl --hardware

available: 2 nodes (0-1)
node 0 cpus: 0 1 2 3

node 0 size: 8191 MB
node 0 free: 6435 MB
node 1 cpus: 4 5 6 7
node 1 size: 8192 MB
node 1 free: 6634 MB
node distances:
node 0 1

0: 10 20

1: 20 10

< @"numactl --hardware”® /165 Tix, 2NUMA /—FK: /—FKO0, /—FK1, % /—F: 4CPU=
7. 8G AEVF/RIZIMZ, NUMA / — RREFXIH 7258 "node distances Z/r L CUWWEF, RHEL7
BDFR—T 47 VAT AE, VAT LA VY —AOERNEZER L, BIICRA N X7 p—=
VADISOTut Al BHETHAEY DERBEICEINDSZEEHRTATOOWEE T HI2DIT
numad O X 5 72— 2 28T 52 LIk o T, VAT LAONUMAR B Y —%2EFETHL9 LT
WET,
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NUMA (Non-Uniform Memory Access) kRt P—DEE

NUMA hARB Y=L, A FNOYIIN—R T =T LA VAR ADEEN— R T =7 Ol 5 IZHFETE
F9, FAN ANV —TFT 47 VAT LEFTTHRBEAN— R T = T NERRIZ 220 NUMA hARBE Y
—%BETHEE, FANOYEHN— R =T HEREAEN— R =T HERIE, AN TX—FT 47
VAT ALICHEBEE S LI LET, RAN AL —TFT 4 S VAT ABIOEET S 2—F 1 U T
AIFEAA FDONUMA FARR Y —%2385 L TE Y 2L U TR ENE T, F A M~ ol
BB N— R =27 CHEITSNTWADEFRILLIICT A ANV —FT 1 7T AT ATNUMA AR
D‘.‘/\‘“‘ifu»uu&é“@:é &f iofﬁ%ﬁ'ﬂﬁ‘f%ij‘o

OpenStack Compute 1% libvirt ZfEH LT, NUMA F R e o —0DF|HE2GD7-DICT AN f VAX A%
Fa—=27LET, libvit KT A —DREI7 o+ 2L, t@ﬁé/f“x N ALVAKALRANOM
FFONUMA FARe Y —DEHZZ2B LT, BYURREEZAEKRT ATDICZOEMEFEHLET,

Libvirt (X, NUMA FRa P OREREIERAT A5 A N T a—=0 7357080, JRKERA 7Y a v xigit
LET (FlxiX, (48 CPU 298 CPU IC¥° > =7 FA MIBEM T Ol 2L —F—DA L
v REWH CPUICE Y =0 2, WD AT Y74k 2—7 L T — U _—")MB £7213 16 _— Dl f7
DENY Y THRY —DF a2—=27%) ., LLTF® Virsh 2~ REITRTHEY, 7 A M 7//4’/
AL AR EBLE D 7= %, OpenStack Compute 23 A A X UV AR L NAF ¥V a— U v 7T 5
NUMA hARB P—0FBITEE2 AT a2 2720 9, AiOFITHEH I TWAIE Lk A M:%Nk ha
ForTDHE, RANOBENFRINETT DI EIEREENESNE T, FFIT<topology>D & 7
varyEU MR LET, NUMA /2 — RiZEnZEi, /— FOFRTHRIHTES CPU 2V A T 5
<cell>=> hY, /J—ROPTHHTE L AEVIEFER (X=X, BLOY/, — FNEDOERE) 12L-
TEREEINET,

# virsh capabilities

<topology>
<cells num='2"'>
<cell id='0'>
<memory unit='KiB'>4193872</memory>
<pages unit='KiB' size='4'>1048468</pages>
<pages unit='KiB' size='2048'>0</pages>
<distances>
<sibling id='0"' value='10'/>
<sibling id='1l' value='20'/>
</distances>
<cpus num='4"'>
<cpu 1d='0' socket id='0' core id='0' siblings='0"'/>
<cpu id='l' socket id='0' core id='l' siblings='l'/>
<cpu 1id='2' socket id='0' core id='2' siblings='2"'/>
<cpu id='3' socket id='0' core id='3' siblings='3'/>
</cpus>
</cell>
<cell id='1'>
<memory unit='KiB'>4194304</memory>
<pages unit='KiB' size='4'>1048576</pages>
<pages unit='KiB' size='2048'>0</pages>
<distances>

10
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<sibling id='0"' value='20'/>
<sibling id='1l"' value='10'/>
</distances>
<cpus num='4"'>
<cpu id='4' socket id='l' core id='0' siblings='4'/>
<cpu id='5"' socket id='l' core id='l' siblings='5'/>
<cpu id='6' socket id='l' core id='2' siblings='6'/>
<cpu id='7' socket id='l' core id='3' siblings='7'/>
</cpus>
</cell>
</cells>
</topology>

e -
OpenStack Compute I libvirt ZfEA LT, ZA N AV AZ LV A% Fa—=0 7 LETH, BERERR
ZLUTICE O TEBEET,

OpenStack Compute 3% &

H— OpenStack controller node ®/NEAREZ PoC BgBE TlX. OpenStack controller node %° OpenStack
APT —t R, 5—FRXR—R_ Avt—Y Fa— BIRRFZTYa2—F%KAML., 4 OpenStack
compute node 73 Compute =— = > b, Libvirt, 8L KW {ffE~ > o 2 EZBICEENCMNEERZ DM
DALR—R NEFITLET, HABEEZ 5L RKHE2 T AT LS ClE Red Hat OpenStack %A1 L
I A —DOFHEZHERE L 328, 2D X 91T PoC F/NHL S A7 AEEETIL Packstack MEZXET, ZD
REFITIT, AA M8 DD CPU AT %A, 0-7, 2-DDNIMA / — FHTIL23Y NUMA / — K 012 CPU
a7 0-3%EH, NWMA /— K 1 {2 47 ® CPU a7 RnEEN, ENMA /— RKEDOKFA L Tk
a7 0,1,4,56 @ 2 DOaTETRLTNET, Y 4 DO CPU 27 -2,3,6, 7-1L, — A9 —=x
e NFG U TR a— ) T OT R RAERETHT ATV AL THEHASIL, 7 X MR
v DA VAR AEFET D EXERT 700U 7 — A0 bHIBRSVE T, isolcpus B
—RNBIEEFEH L TWET,

Node 0 Node 1
Host Processes Core O Core 1 Core 4 Core 5
Guests Core 2 Core 3 Core 6 Core 7

% Compute / — RIZHF A SNAHHIE~ T D =2 7 D= [etc/nova/nova.conf 7 7 A /LT,
vepu_pin_set < reserved_host_memory_mb 5 DENE T S VE T,
Compute / — R EZLF L7841, Compute / — KDY A% — M BRMEZA D 4,

# systemctl restart openstack-nova-compute.service

F7=. BEIZ XML TWLK O EEE L TWDHEA . vepu_pin_set ([ZFEHE STV D 27247 A k vCPU(s)
B =v7LET,

<vcpu placement='static' cpuset="2-3,6-7">1</vcpu>

11
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RHEL7 Tix. LAF® X 9 grubby Z{# -~ T, isolcpus 7 — R NABIEEHRETHZ LN TEET,

# grubby --update-kernel=ALL --args="isolcpus=2,3,6,7"
% Z O%4A . grub2-install <device>T7'— h L a— RZEH L £,

E

e

AT a—T

OpenStack Compute A 47 ¥ =.— 7 (openstack-nova-scheduler) z 3173 %54/ — FiX

letc/nova/nova.conf % % L . scheduler_default_filters & U A K |(Z AggregatelnstanceExtraSpecFilter &
NUMATopologyFilter DfE %1850 L £,

UTFDT 4 E—=PMEHTE RN LB CPU B> = Vi T % % OpenStack Compute % 47BfE L, A
VAR AZEET S & EIZ, NUMAKHEA 7 Y a— 7 s b= LET,

scheduler default filters=RetryFilter,AvailabilityZoneFilter,RamFilter,ComputeFilter,Compu
teCapabilitiesFilter, ImagePropertiesFilter,CoreFilter,

*k NUMATopologyFilter, AggregatelnstanceExtraSpecsFilter J25C.#%. openstack-nova-scheduler service ™ U 2 %
— FREETT,

# systemctl restart openstack-nova-scheduler.service

RANT 7V 75— MRE

RANT 7V =MoLy, FHa—YP—NF—LEOT 2~ DT N—TITEHY Y TLHILRT
ELE0IRVET, HHOCompute Y V—RAE~—27 L, WY VA ZZNISCTE = 71

B~ AV RABZ R EENTHZ LN TED X DT 5728, OpenStack Compute C nova aggregate =
~ Y K& novaflavor 2 RZFITL T, RELZTEHRIEET,

$ nova aggregate-create performance

ot o - e +

| Id | Name | Availability Zone | Hosts | Metadata |
ot o - e +

| 1 | performance | - | | |
ot o - e +

$ nova aggregate-set-metadata 1 pinned=true

ot o - o +
| Id | Name | Availability Zone | Hosts | Metadata |
—— o - R +
| 1 | performance | - | | 'pinned=true' |
—— o - R +
$ nova aggregate-create normal

e e Fm——_—_ - Fo——————— +

| Id | Name | Availability Zone | Hosts | Metadata |

e e o o Fo———— +

| 2 | normal | - | | |

F——— Fm——_—_—_ o o +

$ nova aggregate-set-metadata 2 pinned=false

F——— Fm——_—_—_ o fm———_—_——— +

| Id | Name | Availability Zone | Hosts | Metadata |
F——— Fm——_—_—_ o fm———_—_——— +

| 2 | normal | - | | 'pinned=false' |
ot Fm——_—_— - o ——_—_—— +
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NI = P ARAA P AZ L ZADF LT L—"—ZAE T HA1IC, Compute &8 A F TEEFED 7 L —
N=FRCELTOLICEHTHLERH D T,

$ for FLAVOR in ‘nova flavor-list | cut -f 2 -d ' ' | grep \
-o [0-9]1* ; \
do nova flavor-key ${FLAVOR} set \
"aggregate instance extra specs:pinned"="false"; \
done

A NN— R =7 OF7 7 L— kI, OpenStack (ZHRBWT 7 L—s3—] LRI ET, T,
RAM, T4 A7, a7k ExERLET,

$ nova flavor-create ml.small.performance 6 4096 20 2

e o ————— +————— o et +
|ID| Name | Memory MB | Disk |Ephemeral |Swp| VCPUs|
e o ————— +————— o et +
|6 |ml.small.performance| 4096 | 20 | 0 | | 2 |
e o ————— +————— o et +

$ nova flavor-key 6 set hw:cpu policy=dedicated

$ nova flavor-key 6 set aggregate instance extra specs:pinned=true

$ nova aggregate-add-host 1 computel.nova

fom e ——— o o o —— +
| Id| Name |Availability Zone | Hosts | Metadata |
fom e ——— o o o —— +
|1l |performance | - | 'computel.nova'| 'pinned=true' |
fom e ——— e~ fom e o —— +

$ nova aggregate-add-host 2 compute2.nova

R i o o - o — +
| Id | Name |Availability Zone | Hosts | Metadata |
fomfm e ——— o Fom e fom e +
|2| normal | - | 'compute2.nova'| 'pinned=false'|
fomfm e ——— o Fom e fom e +
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L
7. Intel DPDK

WAy —ToO/Rry ML T 3 —< R BRI ESED ) o aFEE L =T —2ADY
TR =T - TATT7Y—=T7, DPDK OFEHICEVT—F2TFL—2 - 7TV r— 9 O3y MLEES
T =~ A, AN—T"y FRmE, 6T, BEERA—T— X, BFHTLY —ARE(ED T DD T
OHIPEIZ LV, BA% = A ORI E THGHRA T COMBOEHENAEEIZ /Y £,

SRR -
http://dpdk. org

Intel® DPDK Libraries

Customer
Buffer Management Application

Queue Management Customer

Application
Packet Flow Classification

Customer
NIC Poll Mode Drivers Application

Environmental Abstraction Layer

Linux Execution Environment

Target |IA Platform

8. SR-IOV &/ 37w MALFRVERE

RHEL-OSP6 (Red Hat Enterprise Linux OpenStack Platfiorm viesion 6) U U — & LLF& | Single Root 1/0
virtualization (SR-IOV) %> FU—27 OH R — FPREAINTWET, T4, Compute H—EZ (Nova)
® PCl YR — s DM/ YLiREEE & [R4E1Z. OpenStack %~ b 7 —= > 7" (Neutron) Modular Layer 2
(ML2) TH LW SR-IOV A 1 =X L RTANR—=%NLTT T 74 LTNET,

PCl RAAN—IL, AN ARV —FT 47 VAT L IZPCl T AZEEE VYL THZENTEE
T, INEITO 2O 1 SDORHESMAIE Intel vi-d F 7213 AMD IOMMU JE5E/ A 78— A B3R — |
LTCWARITIER D 8 A, YRR /SR Z)L— PCl T3, ZA~DOH T 7 ¥ 2 i~ v (VM) &
PCI T \A ARERIN, BT EWEINZT AN X —T 4 V7 VAT AR SN THWET, &
KOXYy NT—0 TRA R (Fy NT—0 THETH—EOYFLR— e L) 2 5H%% PCl 782 A )L—
ZVM NTEITHFDF AN AR —F 4 7 VAT A TRIHT 2 Z L8 a[RETT,

PCI-SIG (PCI Special Interest Group) (= & ¥ fHEEA3 3 E Z 4172 Single Root 1/0 Virtualization (SR-I0V) 1% PCI
TNA A& PCl = RU =7 O IBERED 72T, U Y —A~DT 78 A% 5T 5 2 L3 TE 511
£k (PF:PhysicalFunction & 1 & >3 3#i% D VF:VirtualFunction) & 72> TV Ed°, PF i34 PCle #¥iE & £F
O, VF I Y Y —AZ R0 T A b U= A FeEETY, VF O & EHIL, T2 BEET
T, PFZA LTI TN ET, PFAFIHTE 22K 8RS 2 EBE L7723~ To VF THEL S L
HRNWCIEET A Z ENEETT, SRIOV ORI, SESERFRA IV =T 4 V7Y 2T AR
THL—® PCIEXpress 7 /3 A& HTHHENFRINTWET, Xy NV—27 AU F—T A A T
—F (NIC) OBMERR— NAYH T 77 ary (PF) LLTRSNHFL, KPR 77 v
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a2 (VFs) OREFRERE 5L BEM T HENTE £,

Gueﬁ15 _Gueﬁ?

GuestOS \ ‘ Guest 05

RA AT

VF R~y « AV AZ U RZEID B THZLIEZ, Xy NT—T « 8T T 4 v T IRANAIN—3 A HF—
DY 7 =T EEEREL T, VF ENX—F v )L« v VO CHEEBRNAELARICLET, 20 kX)
W2, I/0 #fEn oYy 7 idRxy NU—2 - T HXTZEKRICHY £T, LT, KR~ ITEN
OREFOR A DRy N =B LMHAEALEST, 2zl Hlx o~ o I L@ s oW
BONIC 2 5T 20FMENRL, T4 0 b— MIEWBEMHREEZ R TE 5 X 510720 £9, EENR
PCI Passthrough % SR-I0V & Ebi#z LT, SR-I0V IZ., £ V&< OFRkMELZ AL £,

Ty NT—7 « 8T 7 4 v 7 BRI LERIE TS Y 7 N =7 « AL v TG A /3—
NAP—=DY T Y =T EETERIEEET 5D T, WHxry NT—2 - THXTZIINT T 4 v 7 Ta—
GEY 720 70 v Uk ET) 2EHTINERHY £, 2L, Xy hU—2 « THXTHZH SR-
IOV %P 242t L2 iU 672 fAIb o n— R 7 =7 « _X—Z @ Virtual Ethernet Bridge” VEB”
EETLARTNE 60t aERLET,

SR-IOV X NU—Z ZfEfAT 5 TERTF = a0, BEDR Y NU—7 LI~ v DR T p—
v ADFR R (B 21X, AVv—""» b B 2895 & 2 ATH, RHEL-0SP Compute /— K (NFVI)
OLETHEIER Y b —78HE (WFs) Z3EEEL L9 & LTWADNFV R 2 —= CSP 23 SR-T0V Z{# 1 L C
BV, EHITDPDK ZiEMH Lomd2idEEREE EH L TWET, ASEIOT A N T T O T SR-
IOV M EH ST £9,

Brocade
VRouter (Gpdkib |

sernel uvio_p

Libwirt Virtual Machine - QEMU

i

RHEL 7 host kernel

DELL Power Edge Server

Intel XL710
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§

e :

AT A b &13HI72 HAY T, RHEL7. 1 (RHEL7. 10SP7) & DPDK2. 0 & VN T Compute / — K& 7= ¥ —6x40Gbps, 6
SO W-Z MK L. ZHENNEEARAZ VNF & LT DPDK O ERH pkggen—dpdk 2 S FL A4 v 2D 7
FU—F 4 I MRET A M2 FEm L E Lz,

Z X, Red Hat A & —F 77 A T, [Ty MLUEET59XTD 6 W TZDOT A M&EAT
W, Ny MV D A — R =~y ROEEOIRIEZ 2 2 2 b— b9 5 72O (2R CHIRIE ORI ET
DHTENBRNE I 64 A Oy YA XEMEH L, 213Mpps D737 MLBERE/ 2 3EGEL T Y
* 9, Openstack KVM & DPDK DfHAEHOEZ1T T2 <, Docker & DPDK OfiAEIHE, X7 A X)L
DPDK DFLAEDHOETHRIUT A 2 L TEBY, X7 A X)L TiL 218Mpps D37 MILEERE J1 & #Edd L C
WE9, Openstack KVM & DPDK OfLAA o 7= SR-10V /37 » MILBERE 71X T A Z )LD 97. 1% F Tla) b
LTWDHZEEMERLTWET,

» NFV: Millions of Packets Per Second

208M RHEL7.x. L2 Forwarding, 12 x 40Gb NICs

pmﬁ

z
i
&5
Vo
£3

Docker Bare- HW Maximum
metal

FELIFT e 2B RITEEI N,
http://redhatstackblog.redhat.com/2015/08/19/scaling-nfv-to-213-million-packets-per-second-with-red-hat-
enterprise-linux-openstack-and-dpdk/
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9. MRFE
UiaEE A ]

VNF & B v Redhat Enterprise Linux OpenStack Platform 6 ®#I|
v SRIOV NIC BN/
v SRIOVNIC & CPU B> =27 BEN Sz VM OLE)

VCPE £/ & 1% — 7= OULE vRouter 2 (VRouter H7=0 DY ) —R)
v/ 2VvCPUs (1 vCPU for control plane /1 vCPU for dataplane)
v 2GB A%EVY

v 3 NIC (2 SRIOV NIC and 1 virtio NIC for management)

NI =< A | IMIX 7 L—LH% A X FORITH 40Gbps* Z/L—7 > b
*IMIX 7L —XH% A XFD 40Gbhps DV A ¥ —L— hXT —< 2 R|E
38.68Ghps.

R A BFD for BGP O FI|

[HREETREE L2 #044]

Hardware: Software:

Dell Poweredge R630 for NFVI RHEL70SP6A3

> Eb52695V3 2.3GHz x2 1) 28 vRouters per host with CPU pinning

> 28 core (56 threads) 2) 40 vRouters per host without CPU pinning
> 192 GB memory * 2 vCPU and 4GB memory per vRouter instance
> 4 onboard GE

> 4 x 10GE ( 2x 2port-10GE Intel 520)

> 4 x 10GE SFP+ SR Module

Dell R410 for OpenStack Controller
> 8GB memory

IXIA for traffic generator

> 10GE x 4(SFP+)

VDX 8770(N0OS6.0.1) for BFD router

[ EREzfeRE Rk ]
PPl 21377 2/3/5 1
Eé&—zmrs 2/3/6 2
~——2/3/3 2/3/1 —— 3
2/3/4 2/3/2 4
eml br—em? br-em?2 eml
emz em2 mgmt

NFV Management
10.200.0.x/24 vlani

Management
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Numa %5k :
£ VRouter 1 A X A1X, NUMA / — RZEEH 72\ 91T CPU Pinning 21TV % L 72,

NUMA1(cpuC 2 4 6...54)

NUMA O(cpul1 3 57...55)

@

SRIOV/PCI /8 A Z )L—ZRE -
BIOS T SRIOV/PCI /X A A JL— % Enable
Grub F%EIZ IOMMU % BN
— intel_iommu=on
10GE K7 A /T, SRIOV # A 4#hik
- # modprobe —r ixgbe
— # modprobe ixgbe max_vfs=21

% h7—7 (Neutron/ML2) i€ :

[mI2]

type_drivers = vlan

mechanism_drivers = openvswitch, sriovnicswitch

[mI2_type_vlan]

network_vlan_ranges =physnet1:1:100,sriovnet1:101:120,sriovnet2:121:140,sriovnet3:141:160,sriovnet4:161:180
[MI2_sriov]

supported_pci_vendor_devs = 8086:10ed

agent_required = False

Nfv management networks:

neuron  net-create mgmt  --provider:physical_network=physnetl  --provider:network_type=vlan = --
provider:segmentation_id=501

neuron subnet-create mgmt 10.200.0.0/24 —name mgmt.

Data networks:

neutron net-create vnetl4l --provider:physical_network=sriovnet3 --provider:network_type=vlan --
provider:segmentation_id=141

Data ports:
neutron port-create vnet141 --binding:vnic-type direct --name port141
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A AK A (Nova) ETE :
Compute node

#vi nova.conf

[DEFAULT]

b'(;i'_passthrough_whitelist = {"address":"04:14.6","physical_network™:"sriovnet3"}
pci_passthrough_whitelist = {"address™:"04:14.4" "physical_network™:"sriovnet3"}
pci_passthrough_whitelist = {"address":"04:14.2","physical_network":"sriovnet3"}

nova aggregate-create vrouter

nova aggregate-set-metadata 1 pinned=true

nova flavor-create vrouter 6 2048 4 2

nova flavor-key 6 set hw:cpu_policy=oversub

nova flavor-key 6 set aggregate_instance_extra_specs:pinned=true

nova boot --flavor vrouter --nic port-id= [dp0s6] --nic port-id=b6aa845e-c2bc-4fa3-85fh-b9c8907b7c9e[dp0s5] --
nic net-id=1985b35a-b59a-4d71-9264-ccb200ab537a[dp0s3] --image vyatta vyattal4l

10. VY —2ADEETLRry Y- RE

RED HAT' ENTERPRISE LINUX OPENSTACK PLATFORM 70920k  ®i§  1-y-wil

A=t

"nE

m=E

FIAARE) Y —ABE

b e ’

AIRBIR 28 cpu He)— Floating IP LSSV .
100 4 40 A 100 @ 80 B 192G8 % 80GB (AP 50 2 0 AP 10 1 (P

&
ERRKRHE

ERRREZBETHAHMMERIRL TS,
2015-08-01 5 2015-08-06 v SR B 112 YYYY-mmdd RICT SLENRYRT
TR0 R 40 BPOE) —: B0GE IEWTIHO 628 CPU BHRY: 176139 TR MIRIPO) GB BHRY: 7045 55

fERIRR O 17U~ (CV) HEIA-F
I2TI2% =28 cPu FARD »8)- frakinsEa
2 4GB 268 3850345
attaé 2 468 268 3EM, 345
2 4GB 268 38R0, 4 5
2 4GB 268 38,345
2 4GB 2GB 385, 34 5
®100%
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WEOTNVOt sdmin  Red Hat Actess

oI =P AOU- FH0=0 ==

HykT—HhROT—

SIS DAVRZV20HW || *FNTDONHE |+ —S-0frk

| i b

TETETC T 172.24.199.32/dasnhboard/project/instances

vnet225
10.0.2252
vnet205 sk

vyatta225 vyatta2 vrouter performance - R nova None =EiTHh 435 AFyTay MO | -
10.0.205.2

|
-
ﬁ
i
-
Lo
!

= ®100% -

mgmt
10.200.0.199

vnet204
1002042
yatta224 watta2 Mitged vrouter performance - LU nova Noe | mfr an 2F Ty MM | -
1002242
mgmt
10.2000.138

vnet223
1002232
watta223 watta2 vnet203 router. performance : e ova None Riveh e 2Fu TSy MR |~
1002032
mgmt
10.2000.197

vnet222
1002222
watta222 watta2 Net202 wrouter performance - mas nova None =i usn 2FyTemy MOAER | -
1002022
mgmt
10200019

vnet201
1002012
vyatta221 vyatta2 vnet221 vrouter performance 2 n@s nova None =i e RFyTeay MR | -
1002212
mgmt
10.200.0195

RET| A
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11. b7 74 v I7RIE

IXIAIZT, 10GE # 4 R— MR L, F£HR— 05 IMIX VA ZD7 L—2A5% 100%7 A ¥ L — h THEE
L. % VRouter (IZxf LT 1Gbps D N7 7 4 v 7 3D X HIC L LT,

IXIA_with_40VM

HOBE-@-% -2 -0 Statistics Toos Network [xobs_1h deLancig] = & =
£l Automation Results / Reports. Data Formuls / Alerts Design & Avout
] 2 hew
2 &l QuickTests  Global NextGen
Cear Tae  Mor 7 e Suisics [ERT R
Statistics * Snapshot*  Actions * dos Eowal v &=Pn
SelectSiats | Custom Graph snapsnot View sets
Moimied Scenario ~q
olll Overview Y
Topology 1 2 N e @
2§ Scenario Ly S e e e e T | Lo gg 5 i
| | o3y Device Group 1 -{20x| | L
S @ ron WL Reeod 2x) @
o Chassis (i y ¢ ¥
! s ) 1port 1port ! !
~ @ Protocols |+ I | H L Ehermet 2 (AN Recert
Cassi Framework I ! i ) [
B Protoce Intertaces SO o
B st DataCenter
Topology 3
| i D TN ] ™= Ethemet/Pwi/iPvé
1 Device Group 3 |- H 4 Device Group 4
| @ O S 3 H{ae) | 20: - @ Oopicn Srove wets
- X Traffic ' = } s - 3 MPLS VPN
i v s
5 12-3 Traffic ems Yoy 4 i 1got ot i Routing
5 2:3 Fow Groups | 0] | s b |
| St bdbadatobads dercdn b v TN RPN e odarndyhod bl Timing and Synchronization
Impairments by recee
P8 - Basic
¥ QuickTests
W Coptures
Details for Ethernet 1 2
<[ SeectViews— | Protocois Summary  Port Summary. - x ¥
Port Sessions Up [Sessions Down |Sessions Not Started |Sessions Total
> 1 10GE LAN - 001 20 0 0 20
2 10GE LAN - 002 | 20 0 0 20
3 10GE LAN - 003 20 0 0 2
4 10GE LAN - 004 20 0 o 20
UL
- @ %) - [E S IxNetwork [koba_rh_delLimncfg] = @ =R

Results / Reports

& About
Acd
i 3 F
ol Overview < raffic 12-3 Flow Groups.
Transme State | Suspend Tx Port Flow Group Name Frame Paylosd Frame Rate Confiqured Frame Size | Preamble Size | Tx port type
=3 Scenario v @ P W W Traffic Item Name: Traffic Item 1 Tx Made: Interleaved, Src/Dst Mesh: OneToOne, Route Mesh: OneTo drectional
1 @pum 10GE LN Traffic Item 1-EndpointSet-1 - Flow Group 0001 Increment Byte 100% Line Rate ™ix Auto Ethesret
~ & Pons 2 @b um Traffic Ttem 1-EndpointSet-1 - Flow Group 0002 Increment Byte 100% Line Rate ™ix Auto Ethernat
& Chassis » v @D [ B Traffic Item Name: Traffic Item 2 T Mode: Interleaved, Src/Dst Mesh: OneToOne, Route Mesh: OneToOne, Bi-dractional
3 @rbum 10GE LAN - 003 Traffic Item 2-EndpointSet-1 - Flow Group 0001 Increment Byte 100% Line Rate MIX Auto Ethernet
~ € Protocols 4 @b um 10GE LAN - 004 Traffic Item 2-EndpointSet-1 - Flow Group 0002 Increment Byte 100% Line Rake ™MIX Auto Ethernst
Protocol Interfaces
@ static
@ etnemet
@ P
- X Traffic
5 12-3 Traffic Items.
54 123 Flow Groups
Impairments
' QuickTests
+B Captures
(&l Offiine Captures
Summary | Flow aroups | Frame Setup | £]
Select Views. Port Statistics .
Stat Name PortNeme  |lineSpeed |linkState  [Frames Tx. |ValdFramesRx. |Frames Tx. Rate |Vaid Frames Rx, Rate |Daka Integrky Frames Rx. |Data Integrity Emors |BytesTx.  |BytesRx. [BksSent |Biks Received [Bytes Tx. Rate |Tx. Rate (bpd
1 172.24.198.252/Card02/Port0] 10GELAN-001 | 10GELAN  LrkUp 1,000,000 1,000,000 0 o o 0 362,783,934 361,653,340 2,902,271... 2,893,226,... [ o0l
V2 172.24.199.252/Card02iPort02 10GELAN-002| 10GELAN  Unkup 1,000,000 [ Tioan000] 0 0 0 0 361,653,340 362,763,934 2,693,226... 2,902,271,.. 0 0.01
3 172.24.198.252/Card02/Port03 10GELAN-003|  10GELAN  LikUp 1,000,000 1,000,000 o o o © 361,791,178 362,294,408 2,894,329... 2,898,355,., o ool
4 172.24.196.252/Card02/Port04 10GELAN-004| 10GELAN  UrkUp 1,000,000 1,000,000 0 0 o 0 362,294,408 361,791,178 2,698,355... 2,894,329,... 0 0.00
) ‘ ’
Traffic Stopped after 00:00:01 = Logs Warnings €
e —— ok
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MR- -@-% -2 -@i - [CIMS - Protocobs Tooks IxNetwork [koba_rh_delLiocig] = & =
Mome  Adomaion  Resuts/Reports  Views  Configuation & Avout
é‘_ -I :E Lﬁ ’ AdaTag
Protocols Etnemet Actons Resource  Protocol Gia_ Fod NGPLogs
2 - . Manager~ Options Operations +
Actons stack G Logs
o Overview < o 0} B protocos 1 @ etremet
Protocol Settings > ¢ Etnermet
&g Scenario 2 < 7
Ports Topoogy | Device Group | Devices status MAC MTU | Enable VLANs | VLAN Count | VLAN ID _ Priorky D
+ @ Pors [ Ethemet 1: 1 ports Topokgy I Device Group 1 b Bl 20 20 of 20 Up| Inc: 00:11:01:00:00:01, 00:00:00:00:00:01 1500 v 1hc20L,10  0x8100
A Casss © Topology 1 DeviceGrop1 p M #1 @ Up 0 100:00:01 1500 v 201 0 0x8100
PE#2 QU 0:00:02 1500 v 202 0 0x8100
~ B Protocols PEE3 B 00:11:01:00:00:03 1500 v 203 0 ox8100
Classic Framework PE24s QU 00:11:01:00:00:04 1500 v 204 (] 0x8100
= G bEes @ up Ll :00:00:05 1500 v 205 (] 0x8100
Protaco) Intertac
= PEz6 QW 00:11:01:00:00:06 1500 v 206 0 o0
PEF7 B 00:11:01:00:00:07 1500 v 207 o 0x8100
PEE QW o 08 1500 v 208 0 0x8100 .
PP QU 09 1500 Vi 209 [ 0x8100
bz QU 02 1500 v 210 0 0x8100
PREl QU o 0b 1500 v m o oxs100
S VEPS O |whoidcios 0 . a0 osio
o
¢ 12:3 Flow Groups PEF1E QU v 214 0 oxB100
1) Impairments PR QU v 25 0 0x8100
PEeis QU v 216 (] 0x8100
§ QuickTests PR QW V) a7 ] 0x8100
PE18 QU v 218 (] 0x8100
¥ Captures PR O v 29 0 ow00
bEe0 @ v 220 [ 0x8100
5 Ethemet 2: 1 ports Topokogy 2 Devce Group 2 b Bl 20 v 1hc221,10  0x8100
G 10GELAN-002  Topokgy 2 Device Group 2 b Bl 20 v 221-240 0-0 0XB100 - 0x8100 =
a1 [ Ethemet | vian-1 [von
| SeectViews. | Protocols Summary  Port Summary - xu
port | Sessions Up Sessians Down |Sessions Not Started |Sessions Total
» 1 10GE LAN - 001 | 20 ] 0 2
2 | 10GE LAN - 002 20 0 0 20
3 | 10GE LAN - 003 20 0 0 2
4| 10GE LAN - 004 20 0 0 20

QAR TS|
10GE x4 AR— F T100% D AN—Tw b EfER L E L, (IMIXIZBITS 7L —A4Y% A X T, 40G DV
A ¥ L— K 38.68Gbps)

: o B IxNetwori [coba.h_gellincfa] =

B e otosion e/
e A

Flnabd ok oy

& About

] Data Collection

4 + b New P
2 lay & NextGen New New o e gl \ 7 sV Logging =
CesrAl | EditCustom _ Take More . Custom View Test Results | Statviewer  Overioad
Statistics~ | View Snapshot= Actions~ | TV Statstcs Vs se WewSetl " (v| 5 pin Woag | Pker - ] Datas Options | Manager
s Snapsh view Set . Overioad
[ } 3 Trffc + X 123 FowG
B i <. 0} raffic 12-3 Fiow Groups
Transm State | Suspend Tx Port VLAN:VLAN-TD Flow Group Neme Frame Payload Frame Rate Configqured Frame Size | Preamble Size | T port type -
=§ Scenario | > @D [ W Traffic Item Name: Traffic Item 1 T Mode: Interleaved, Src/Dst Mesh: OneTodne, Route Mesh: OneToOne, Brdrectionsl
» > @) [ M Traffic Item Name: Traffic Item 2 TX Mode: Interleaved, Src/Dst Mesh: OneToOne, Route Mesh: OneToOne, Bi-drectionsl v
~ € Pons Summary | Flow groups | Frame Setup | £]
& Chassis
[ =] seectviews.. PortStatistics  Custom Viewd 2 X

~ 6 Protocols
5 Protocol Interfaces

@ sutic

D ethernet

- X Traffic
5 123 Traffic Items
2C 12-3 Flow Groups.

Impairments

+ QuickTests

Captures
| Offiine Captures

| Traffic Running for 000201 _ = Logs Womings ©
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§
12. % b U — 7 OEERE

[BFD &% 2 (Bidirectional Forwarding Detection) ]
> A SN EE e FEER A = X A
v U IEEORM
vV IPLLToOERMEE=4Y 7
v HFEL—TF 477 a hanickhit (BGP/OSPF/Static)
> JL—H[HTBFD /7 v k& EHIMICEE
v ERREINIZBFD X7y ROZENINRWGEE, V7 EE LR
> [EEREOR Y MU — 7 IR % KR

vRouter1 vRouter2

l BGPFBFDtzw33> I

[EEN 2]

> Vyatta & VDX (VEA ¥ 7 =—R) B TBFDforBGP v a % 2K
v BFD ®F%JE : Interval 300ms, Multipler 3
v BFD for BGP hold timer(VDX) : 17

> TAZ— (IXIA) T 100 "7y MO NT 74y 7 &L, V7O Y 7 % A LEgf
il

> BFD A Y OHHE &L OGS ZFH

BFD for BGP A ¥ 3If
BFD for BGP 4% L 90
Vian 201

10.0.201.0/24

AS65001

10.0.202.0/24
2

10.0.221.0/24

AS65000

Traffic \ 1/0/2/

1
10.0.161.0/24 \ ¢'254

Vian 161

pt---
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13. ®EEEAA A MY —ALT v 7% —3Dell PowerEdge R630

BHEE, BN T 4w AEREATLH W2y AL AN —LT v 7=
FBT Intel Xeon E5-2600v3 % 2 ¥ 7 I, ek 36 =1 7 A #4ifk

DDR4 AE Y ZHAR— ~ fK 1L5TB D AE Y Z## vl HE

BT 4= VA FEBRT LIk ST 7 e — B =y b

PCle N AEAED NVMe SSD 13 Uth £+ 58 E /2 SSD 7 A > F v

=k 10Gb, 40Gb VAR — F T 22 ¥Ry NU—I AT a v

NFV % 52819 % 72 O O B 72§ EE %2 $ 48— b (CPU Pinning, DPDK Packet forwarding)
iDRACS8 |Z L % Wi S du7- i B E

e—ser—st—= s—=—=|

14. Brocade vRouter 5600

Brocade 5600 vRouter I%. Network Functions Virtualization (NFV) DOZRIZ®INL, N—KRKo 7 « X
U — 7 BEERD RO RMECMERRIZZE DL £IT, oDV —T 4 U THEREER Y T MU = 7 TEILT L)
DAL —2 TE, @ERN—T 4 7WTIMA T, AT—h 7 77 AT 75—/, VPN 72 EOEE
Ry N — /et LET,

71 /r— Ko 5600 vRouter [X, 7'/ — Nig#rd vPlane 77 J a P& L, L—FDar ho—/)L -
T —=r BT —F T = b L, N— R = TSI T AV —T 4 TR E Y T h U =
7 e R—Z2OHTTHEIL L CUVWEJ, Brocade 5600 vRouter X, ¥y U T - 7 T ADOMRELEHEME Y 7
=7 TREL, Xy NT—7 A 7 TEORFEIEE mD, NFV D7D OPERERILIRM:, 36 KL OVt
PEEMEIC DXL L E T,

[F A1)
Brocade 5600 VRouter (%, EPEREZRYEIRAME L XD NFV D72 OIZEEEE S, RO X ) ek~ 7e i
WEAT 2N TEET,
AT 7 AT 74—
{5F8 VPNINAT 7 — k7 = A
A8 CPE, 548 CE
RFEL—K - U7 Lo X
BT —< 2 ADBGP IV—TF 4 T

YYVYVYY

G|
Routing/FW/NAT/VPN #HE
DPDK-based vPlane Architecture
> oy bho—)L7 L —r L DPDKR—ADT —H 7 L— 2578
> VCPU2{EHLLE, A€V 2GB LI ECHEIE
$ oy hu—/L 7L —>:1vCPU
& F—X71L—2:1vCPULLE
> T 7L—ZEHI0 Y TS CPUEITIS UTY =7 (2R Ak

>
>
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§

Control Plane Data Plane 1
Vyatta CLI, GUI |y | YSST Dot || Gontroller Daemon Forwarding User Space
and AP| OSFP. RIP oto. | or vPlane Tables
A [ |
| dpop1p1 ‘ ldmm‘
DPDK J
Y Y
Linux Kernel
Kernel Space Y Y
Forwarding Tables
J HW NIC HW NIC

15. MREER 5% OREYE

P— R 1ED EIZ 40 A A K 2 AD VCPE % Bl Xt 724 RIOFRGESESR TlX, 40Gbps DHRE Z ERK L 72
ZENHEREINE LT, ARIOKREERICELY, 7T B VvCPE|] ZFIH LI NFV YU a—v a3y
E LTI, ERITERT TRWKEDBEMERNFIE SN Z L2k, ZofREEL 77 L0 RAE L
T —ERAEEFICBT AT TRE AL R Y £3, SRIOREEMREZZIT T, Ly I

v b, T AT Tal— RO 4%, 2016 FREORHEMAZ BIEL T, 4 ##TE%OWH )
BRI D T v RAAEEIZ OV T, ik 2 D TV E AT,
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[ Appendix]
Neutron

& root@kvm:~
allowed_addre

binding:host
bindi i

device_owner
extra_dhcp_opts
d_ips

security_groups
status
tenant_id

fixed_ips
id
mac,
nai
ne rk_id
security_groups
status

tenant

address

“f0b9716b-f2c4-41c2

6c89c-2147-4¢69-

| fla

“f23fc2fb-49fd-4b18-

f5a84401
fd8d1f62

8242-419

device_owner
extra_dhcp_opts
fixed_ips

id

-7f25-474a-

d-432f-

BEREAN

s_pairs

.brocade
0:

faise, "Via

2-44bd-8297-0721650961c9

{ 3 4e05cc8d-6eb
f5a84401-8242-4191-93f8-6d01011d4e21
fa:16:3e:e8:08:8d

214

7da-6bd0-4562-84d0-42849ba5c76
ald-4f91-41la6-a7lc-ecf864c97881

21650961c9
compute:None

subnet_id' 4e05cc8d-6eb
15a84401-8242-4191-93f8-6d0.
fa:16:3e:e8:08:8d
port214
0d7857da-6bd0-4562-84d0-42f849ba5¢c76
alclbald-4f91-41a6-a71lc-ecf864c97881

11ld4e2l

portl66
a9d8-1f4328f1b1ldl port231
a0fd-4ab818920262 | portl51l
9f14-8914b7552f4a port235
a4f4-0f06d60d15 port216

8-6d01011d4e2l | port214

8f74-d34becd6f05b

381-b37c-ccc398409601

-be9d-56125e9 ", "ip_address"

d34becd6f05b

a2c0c401962

a7lc-ecf864c97881

ACTIVE
5

cafe9135b e86

df9-b0d8-8898

df9-b0d8-889825891015",

2589101

"subnet_id":
subnet_i
"subnet_id
"subnet_i
{"subnet_id":
et_id"

'subnet_id":

26

"bebd5fc5-f5a0-4f3
"00b96297-7

"d4c4d747-13b1-4c87

"4e05cc8d

"8086:

"8086:10ed"}

"ip_address": "10.0.214.2"}

-b1b2d8842220", "ip_addres

-49a8- 1-4343a3b27db4", "ip_addres

969 1632612f3dc",

"0664b0f2-b366-442d-b0e

-4df9-b0d8

"10.0.148
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Runnin

or_hostname
name

vyattal 61 ACTIVE Running
ACTIVE Running
31bf7 Running
6d522ec68d y 4 | AC Running
58789f9b279 | 5 AC unning
2061a4f2eas vy 6 Running
89d5a89 bo AC Running
»«CTI\E Running
ACTIVE Running
16- 05:‘; -1d aw‘ c-3d7 2 \ ACTIVE Running
Ob(DOQCL 42bb- 4%3“ 99ce- lGFdeana y ACTIVE nning
4 ACTIVE unning
Y ACTIVE Running
1d-46c0-befe-8e6f746ab404 ACTIVE Running
68f7-f807-48f9-88bd 48.653Ff0ef’6 v 1 ACT. Running
1 ACTIVE Running
ACTIVE Running
ACTIVE Running
3 -\CTI\E unning
3c99calc-cdd3-4a4c-90c7-aa3 . nning
2197 761’1* 4ffe bb5f-1f49 A Running
2 - Running
d 16909d71d \ 2 A Running
901f9 /5 Ob- -1‘].9 cf782dcf592 v 2 : Running
2e23a-50ad-47eb-8589-aa68b163f4a3 vyatta225 Running
Gadf’cbl 2c26- 4¢>c 8c70- 2 y 226 ACTI inning
Running
Running
f221-4fca-b17f-056fd84d15d2 yatta2 Running
eca-4a58-864d-alb29659baaa
a0d06c31-2665-4f28-a663-a0ca677a56d
4e7cecba-c
4a8b8226- d518- -H.FG y 3
c4b16f6f- -8297-0721 v 3 ACTIVE
32966¢5bbb | vyat ACTIVE Running
b0df- J.dcbo%dud 23 Running
Running
Running

40 .
CO00OONONOOO
WRNREOVRNONBWR N

vnet240=10.
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ACTIVE
55c0d13

15-(

BFD #% & (vRouter)

vyatta@vyatta# sh pro
protocols {
bfd {
destination 10.0.202.254 {
source 10.0.202.2 {
template test

}
destination 10.0.221.254 {
source 10.0.221.2 {
template test

}

template test {
minimum-rx 300
minimum-tx 300
multiplier 3

}
bgp 65001 {
address-family {
ipv4-unicast {
network 10.0.201.0/24
}
}

neighbor 10.0.202.254 {
address-family {
ipv4-unicast

}

fall-over {
bfd
}

remote-as 65000
}
neighbor 10.0.221.254 {
address-family {
ipv4-unicast
}

fall-over {
bfd 28
}

remote-as 65000
route-map {

import test
,
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§

BFD &% & (VDX)

swO(config-bgp-router)# do sh ru rb 2 router bgp
rbridge-id 2
router bgp
local-as 65000
neighbor 10.0.202.2 remote-as 65001
neighbor 10.0.202.2 bfd
neighbor 10.0.202.2 bfd holdover-interval 1
neighbor 10.0.202.2 bfd interval 300 min-rx 300 multiplier 3
neighbor 10.0.221.2 remote-as 65001
neighbor 10.0.221.2 bfd
neighbor 10.0.221.2 bfd holdover-interval 1
neighbor 10.0.221.2 bfd interval 300 min-rx 300 multiplier 3
address-family ipv4 unicast
network 10.0.161.0/24
neighbor 10.0.221.2 activate
neighbor 10.0.221.2 route-map in test
neighbor 10.0.202.2 activate
!
address-family ipv6 unicast
|
I
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