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2.1. OPENSTACK &<l

& 8 % & A& ste] OpenStack % OVS-DPDK 78 & <+l ¢ th

21LL U EQ F o o] A E T A

Alive 7}o] True o] 3L Z} o o] A E o] thal]l Al 7} UP 21 %] &elgtyt A4 71 A= o%/var/
log/containers/neutron 2 /var/ log/openvswitch/ovs-vswitchd.log o 4] 2 15 &<lsle] EA|E &
ot

$ openstack network agent list

+ + + + + + + +

| ID | Agent Type | Host | Availability Zone | Alive | State | Binary |

+ + + + + + + +

| 19188fa7-50f1-4a | DHCP agent | control-0.locald | nova | True | UP | neutron-dhcp-
agent |

| b1-a86¢- | | omain | | | | |

| 986724e6e75d | | | | | | |

| 6b58175c-a07e-49 | L3 agent | control-0.locald | nova | True | UP | neutron-I3-agent
|

| 56-a736-dc2a3f27 | | omain | | | | |

| 2a34 | | | . |

| b4bc9e26-959¢c- | Metadata agent | control-O.locald | None | True | UP | neutron-
metadata- |

| 402a-ab24-b7ccad | | omain | | | | agent |

| b8119f | | | I |

| eb7df511-5e09-46 | Open vSwitch | control-0.locald | None | True | UP | neutron-
|

| 55-a820d- | agent | omain | | | | openvswitch-agent |

| 82a52537f730 | | | | | | |

| fc1a71f0-06af- | Open vSwitch | compute-0.locald | None | True | UP | neutron-
| 43e3-b48a- | agent | omain | | | | openvswitch-agent |

| f0923bcec843 | | | | | | |

+ + + + + + + +

2.1.2. Compute A H] 2o A T 2E ¥ A

d

status 7ko] enabled ¢] 37 7z} & ~E o t &} State 7} up 21 #] &l g} 471 A
/var/log/containers/nova ¢] 2 1 & 3% 35le] EAE el g

fr

o
3%

$ openstack compute service list

+----+ + + + + + +
| ID | Binary | Host | Zone | Status | State | Updated At |
+----+ + + + + + +
| 3| nova-consoleauth | control-0.localdomain | internal | enabled | up | 2019-02-
06T16:21:52.000000 |

| 4| nova-scheduler |control-0.localdomain | internal | enabled | up | 2019-02-
06T16:21:51.000000 |
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| 5| nova-conductor | control-0.localdomain | internal | enabled | up | 2019-02-
06T16:21:50.000000 |

| 6| nova-compute | compute-0.localdomain |dpdk | enabled |up |2019-02-
06T16:21:45.000000 |

-t H--- -+ Hmmmmmmme + +

2.2. COMPUTE == OVS -4 &9l
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I $ yum install dpdk-tools
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I $ dpdk-devbind --status

DPDK = 2}o| ] & AME-5l= X = Tripleo 78 9 & &l 23l 2] ovs_dpdk_bond =+=
ovs_dpdk_port 3 ¢t}

Network devices using DPDK-compatible driver

0000:04:00.1 'Ethernet 10G 2P X520 Adapter 154d' drv=vfio-pci unused=
0000:05:00.0 'Ethernet 10G 2P X520 Adapter 154d' drv=vfio-pci unused=

Network devices using kernel driver

0000:02:00.0 'NetXtreme BCM5720 Gigabit Ethernet PCle 165f' if=em1 drv=tg3 unused=vfio-
pci *Active*

0000:02:00.1 'NetXtreme BCM5720 Gigabit Ethernet PCle 165f' if=em2 drv=tg3 unused=vfio-
pci

0000:03:00.0 'NetXtreme BCM5720 Gigabit Ethernet PCle 165f' if=em3 drv=tg3 unused=vfio-
pci

0000:03:00.1 'NetXtreme BCM5720 Gigabit Ethernet PCle 165f' if=em4 drv=tg3 unused=vfio-
pci *Active*

0000:04:00.0 'Ethernet 10G 2P X520 Adapter 154d' if=p1p1 drv=ixgbe unused=vfio-pci
0000:05:00.1 'Ethernet 10G 2P X520 Adapter 154d' if=p2p2 drv=ixgbe unused=vfio-pci

3. T RS A ste] DPDK7F 2745t = of =4 el gyt
$ sudo ovs-vsctl get Open_vSwitch . iface_types

[dpdk, dpdkr, dpdkvhostuser, dpdkvhostuserclient, geneve, gre, internal, lisp, patch, stt,
system, tap, vxlan]

4. Te WS 283tk DPDK 5.3 = gho| 1 ¢ PCl ] (o]: 0000:04:00.1 2 :05:00.0)Z &
dpdk = ¥ A § .

I $ ovs-vsctl show
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Bridge "br-link0"
Controller "tcp:127.0.0.1:6633"
is_connected: true
fail_mode: secure
Port "phy-br-link0"
Interface "phy-br-link0"
type: patch
options: {peer="int-br-link0"}
Port "dpdkbond0"
Interface "dpdk1"
type: dpdk
options: {dpdk-devargs="0000:04:00.1", n_rxq="2"}
Interface "dpdk0"
type: dpdk
options: {dpdk-devargs="0000:05:00.0", n_rxq="2"}
Port "br-link0"
Interface "br-linkQ"
type: internal
ovs_version: "2.9.0"

e 2ol o7/ EAH Y

Port "dpdkbond0"
Interface "dpdk1"
type: dpdk
options: {dpdk-devargs="0000:04:00.1", n_rxq="2"}
error: "Error attaching device '0000:04:00.1' to DPDK"

5 Qe Fo]ze AR FRE A b B8 S A FU
I $ sudo ovs-vsctl list interface dpdk1 | egrep "name|mtu|options|status”
6. O HH S AP FYth lacpe &4 3= o AA FHFUTh
$ ovs-appctl bond/show dpdkbond0

bond_mode: active-backup

bond may use recirculation:

no, Recirc-ID : -1

bond-hash-basis: 0

updelay: 0 ms

downdelay: 0 ms

lacp_status: off

lacp_fallback_ab: false

active slave mac: a0:36:9f:e5:da:82(dpdk1)

slave dpdk0: enabled
may_enable: true

slave dpdk1: enabled
active slave
may_enable: true
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7. WEE ol E FZ(AHEA T M EN A S Al HHFE =22 B ovs B A 7} netdev ¢1 4]

sl g o

F

K

Al 2~®l (kernel) 7+ netdev(AH8-#F 1) HIolH A2 82 T st= A2 A9

A Ut

$ ovs-vsctl list bridge | grep -e name -e datapath_type

datapath_type : netdev

name : br-int
datapath_type : netdev
name : "br-link0"

8. T B S A& ste] 9+ Open vSwitch © 75 1§ o)

I $ grep ERROR /var/log/openvswitch/ovs-vswitchd.log

2.3.912H 2~ 742 9% OVS &l
vhostuserECDHE 7} %% ﬂ~%aa%%ﬂﬂmE4£a@ﬁ%cmwﬂmﬁawﬂxsn%azé
2 FzAPN 2. Eeo =
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1. 128 2o 314 CPUZL A=A &gt A8 CPUE virsh 2 288 5= gl 51U Th

I $ sudo virsh vcpupin 2
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I $ sudo virsh emulatorpin 2
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o NFV e} &7 NFVel A virsh emulatorping AF-&-3t= 4 -9 9 &S 234 Al
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3. AzE sttt S o) A & AHg st e AP ch ol H A Y5 Al BaFh

$ sudo virsh numatune 1
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EE Q7] €2 PMDAA &5 @& Ao Utk Aoz YE A o o &
& NUMA = 54 CPU] 9l&] £E7} Au] 28 Ut).

$ sudo ovs-appctl dpif-netdev/pmd-rxqg-show

pmd thread numa_id 0 core_id 2:
isolated : false
port: dpdk0 queue-id: 1 pmd usage: 0 %
port: dpdk1 queue-id: 0 pmd usage: 0 %
port: vhu94ccc316-ea  queue-id: 0 pmd usage: 0 %
pmd thread numa_id 1 core_id 3:
isolated : false
pmd thread numa_id 0 core_id 22:
isolated : false
port: dpdk0 queue-id: 0 pmd usage: 0 %
port: dpdk1 queue-id: 1 pmd usage: 0 %
port: vhu24e6¢c032-db  queue-id: 0 pmd usage: 0 %
pmd thread numa_id 1 core_id 23:
isolated : false

5. PMDel o} & 54 & EA gt o) 2 B8] PMDe A )71 d el @ o] Arh} & Bex) 21
SE

=~
42 Open vSwitch A ™ 4] ] PMD Threads & 23 Al 2.

T AFH Tk AA g

F

R

pmd-rxq-rebalance -4 0] OVS 2.9.09 715 A&t o] ¥
2] 7] 4R E 7190 2 PMD 7tol| 78S 457 D
Eashas

pmd-stats-show = & & PMD7} 23] ZFo] A A4 7} vpx] 9t o 2 AA| © o] 5 o] A A 7] =&
EAYUTG B HA RS B¢ 2E 7?’“7“5171 Aol FAC FFH AL dolB7F A HAFY
thelolE A2 2= gt v A E AR (I e m)E 227 ge AP

pmd thread numa_id 0 core_id 2:
packets received: 492207
packet recirculations: 0
avg. datapath passes per packet: 1.00
emc hits: 419949
megaflow hits: 2485
avg. subtable lookups per megaflow hit: 1.33
miss with success upcall: 69773
miss with failed upcall: 0
avg. packets per output batch: 1.00
idle cycles: 1867450752126715 (100.00%)
processing cycles: 5274066849 (0.00%)
avg cycles per packet: 3794046054.19 (1867456026193564/492207)
avg processing cycles per packet: 10715.14 (5274066849/492207)

o}
$ sudo ovs-appctl dpif-netdev/pmd-stats-show
pmd thread numa_id 1 core_id 3:


http://docs.openvswitch.org/en/latest/topics/dpdk/pmd/
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packets received: 0
packet recirculations: 0
avg. datapath passes per packet: 0.00
emc hits: 0
megaflow hits: 0
avg. subtable lookups per megaflow hit: 0.00
miss with success upcall: 0
miss with failed upcall: 0
avg. packets per output batch: 0.00
pmd thread numa_id 0 core_id 22:
packets received: 493258
packet recirculations: 0
avg. datapath passes per packet: 1.00
emc hits: 419755
megaflow hits: 3223
avg. subtable lookups per megaflow hit: 1.49
miss with success upcall: 70279
miss with failed upcall: 1
avg. packets per output batch: 1.00
idle cycles: 1867449561100794 (100.00%)
processing cycles: 6465180459 (0.00%)
avg cycles per packet: 3785961963.68 (1867456026281253/493258)
avg processing cycles per packet: 13107.10 (6465180459/493258)
pmd thread numa_id 1 core_id 23:
packets received: 0
packet recirculations: 0
avg. datapath passes per packet: 0.00
emc hits: 0
megaflow hits: 0
avg. subtable lookups per megaflow hit: 0.00
miss with success upcall: 0
miss with failed upcall: 0
avg. packets per output batch: 0.00
main thread:
packets received: 16
packet recirculations: 0
avg. datapath passes per packet: 1.00
emc hits: 1
megaflow hits: 9
avg. subtable lookups per megaflow hit: 1.00
miss with success upcall: 6
miss with failed upcall: 0
avg. packets per output batch: 1.00

% © u}x] 2} pmd-stats-clear = & o] & PMD %
AE ZA Yt} o] d pmd-stats-clear 7| @ € 7 -¢- PMD7} A 8§ & A] 2}k o] 3-9] H| o] E 7}

Y

o
.-
<
o
offt
i,
il
2
(o
o
e
v
—
©
3
2
(72])
[
Q
o
@
(7]
=
o
=
L of,

& B E AHgshe] PMD B2 A1 44 Fy o,

I $ sudo ovs-appctl dpif-netdev/pmd-stats-clear
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24. 7€} 839
ol g W= AHE et FUH S HAALE FR YT
® os-net-config® 74 @ OVS-DPDK £ E % & 2] & NIC v 33 & 251 o}
I cat /var/lib/os-net-config/dpdk_mapping.yaml
e NovadlAE 2 3$ID7} e 9128 20 DPDK X EE 24U Th
I sudo ovs-vsctl find interface external_ids:vm-uuid="$ID" | grep "name
e DPDK ZEE AF&3}o] 9128 22| Nova ID A4
I sudo ovs-vsctl get interface vhu24e6c032-db external_ids:vm-uuid
e dpdk > E | A tcpdump 434
I sudo ovs-tcpdump -i vhu94ccc316-ea
i

OVS-tcpdump = rhel-7-server-openstack-13-devtools-rpms 2] X2 E&] o] =
openvswitch-test RPMol| A 714 & 71 ¢t}

i 7‘&'._—]—,_
3% BAE 9150 ovs-tepdump = T2 M $730) WG A Gtk A g ES o)
L eeE=z
tc ‘
25. 7+

’3}*13 /\] Q Red Hat OpenStack Platform2] vhost-user 21 E| #] o] 2~ 0] A ovs-
s COMPUTE == CPU 18] MY 2 ] 2] 7 A}

Wi 28 A FE =0 A o] 33 & Ad a3l cpu np2 =7} TripleO Heat Template zholl v 3 & & Wy &

$ sudo ovs-vsctl get Open_vSwitch . other_config

{dpdk-init="true", dpdk-lcore-mask="300003", dpdk-socket-mem="3072,1024", pmd-cpu-
mask="c0000c"}

teg g

DPDK-Icore-mask = TripleO Heat ¥ Z 2l o] OvsDpdkCoreList °| vj 33 ¥ 1]t}

TripleO Heat &1 =31 2] DPDK-socket-mem ©] OvsDpdkSocketMemory ©f uvjj =3 & 1 t}.

PMD-cpu-mask = TripleO Heat |1 &3l 2] OvsPmdCoreList o vj 3 ¥ 1t}

o] 213k cpu vk A E TripleO Heat Templates 2 thA] 23 & 4= Q)= 107 5= Lo 2 W 3hs}
O3S FERYA 2.1630 4 CPU rt A=A E HIE mp2 A2 W Esal w27 @ CPUE 28 st
WHE FAY U7

A%
i g

12


https://access.redhat.com/solutions/3243661
https://access.redhat.com/solutions/3221381
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2.5.1. CPU 7+~]

pid1¢] CPUE 712 5121 ¥l th3 % £ A8 3111 th. PMD H Nova vCPUE thg S1ojol 4 A3 54 @
oFo g o,

$ taskset -c -p 1

pid 1's current affinity list: 0,1,20,21

2.5.2.PMD 28 & 7+%]

PMD -2 =& 5211 v d 3-8 AL&51 o} & 1) Tripleo vl /) 214 OvsPmdCoreList | 7o) 1
% o] oF gty t}. Tripleo v 7] ¥ <= OvsDpdkCoreList ==+ HostlsolatedCores list 2] 7t} 7 %] ®] eFo}of
Py .

$ ps -T -0 spid,comm -p $(pidof ovs-vswitchd) |grep "\<pmd' |while read spid name; do echo $name
$(taskset -p -¢ $spid); done

pmd44 pid 679318's current affinity list: 3
pmd45 pid 679319's current affinity list: 23
pmd46 pid 679320's current affinity list: 22
pmd47 pid 679321's current affinity list: 2

Interface Type Source  Model MAC

$ sudo virsh domiflist 1
vhu24e6¢032-db vhostuser - virtio  fa:16:3e:e3:c4:c2

2. M TEE Au25= PMD 28 =& A As 2 NUMA ==

il

_I 0
0
ot
I
o

$ sudo ovs-appctl dpif-netdev/pmd-rxqg-show

pmd thread numa_id 0 core_id 2:
isolated : false
port: vhu24e6¢c032-db  queue-id: 0 pmd usage: 0 %
port: vhu94ccc316-ea  queue-id: 0 pmd usage: 0 %

A2E 2o gt B84 A EH cpus UL o & E0] o] JIAEH 29 X E = cpu 9 3o
Ol ~El A= cpus 34 ¥ 69 o] &) A FH U Th

$ sudo virsh dumpxml 1 | grep cpuset

<vcpupin 1 vepu='0' cpuset='34"/>

13
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Red Hat OpenStack Platform 13 OVS-DPDK £ &5 <Y £ 5 ¢ 7lo]l=

I <emulatorpin cpuset='6'/>

4, ZFNUMA ==9] I o & AAFG Ut A A2H A E A H]| 235 CPU34,6)= 5Y 3 NUMA ==
(O)ell AFY T

$ Iscpu | grep "NUMA
NUMA node(s): 2

NUMA nodeO CPU(s): 0,2,4,6,8,10,12,14,16,18,20,22,24,26,28,30,32,34,36,38
NUMA nodet1 CPU(s): 1,3,5,7,9,11,13,15,17,19,21,23,25,27,29,31,33,35,37,39

E3H OVS DPDKel A #e] s+ &= U EH A o] W H o= s 3 o W E o] &8l= NUMA = =5 el =
FLol lsyth

I $ sudo cat /sys/class/net/<device name>/device/numa_node

== OVS DPDKe A #E]st= 75 PCl =48 #H el stod M ES A AHE S NUMA ==& & F I HY
c}.

$ sudo Ispci -v -s 05:00.1 | grep -i numa

Flags: bus master, fast devsel, latency 0, IRQ 203, NUMA node 0
o]# gk #3& PMD, 21 2=®l 2~ " Y EY A o] JE 7} F NUMA 09 2122 B ol F Ut} openvswitch 2
Z1( /var/log/openvswitchol] ¢ %])ol| A4 w2} NUMA £33 & el = A9 v A8 22 358 3

Futh

dpif_netdev|WARN|There's no available (non-isolated) pmd thread on numa node 0. Queue 0 on port
'dpdk0’ will be assigned to the pmd on core 7 (numa node 1). Expect reduced performance.

@S ARgete] 28 E CPUE EA Y &9 -2 TripleO wjj 7l ¥ <= IsolCpusList ] 3t} & ¢ 3]

$ cat /etc/tuned/cpu-partitioning-variables.conf | grep -v "#

isolated_cores=2-19,22-39

2.5.5. Nova ¢l 2~ & 2] A& CPU 72A

Ch 8 % = AFE-3ke Nova 126 2= A 8 CPUE A 9H o o] &% -2 PMD( poll mode driver) CPU
2l o] |solcpus,] 23 =3 oF 3y o)

$ grep “vepu_pin_set /var/lib/config-data/puppet-generated/nova_libvirt/etc/nova/nova.conf

vepu_pin_set=4-19,24-39

6.t = # o] A A4 &<l
A2k mE e At E ol A T4 S el g o
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[root@compute-0 ~]# cat /sys/devices/system/node/node*/meminfo | grep -i huge
Node 0 AnonHugePages: 4096 kB

Node 0 HugePages_Total: 16

Node 0 HugePages_Free: 11

Node 0 HugePages_Surp: 0

Node 1 AnonHugePages: 8192 kB

Node 1 HugePages_Total: 16

Node 1 HugePages_Free: 15

Node 1 HugePages_Surp: 0

= # o] A 7F A E o] UA] AU 2 E A5 KernelArgs £ FF2 A 2

drd o w F7FFEs] W =y old A e A WIlol FUH 7S RS W AAlH Y ok HE Aol
W she o)/ 9o] 324 wel melold A 28 W 75 eloldslof s A el It o o)
A9 EF LHE AAY ANS FA5E Wl AHSFUTH SE o] EE AT E 0] A7 W1 13
f7le] =5 7FHE AU E T AF YT

DPDK(Data Plan Development Kit)ol| = 3 7l A &2 93k testpmd o Z 2] Al o] A o] X35 o] A5t}
o] Zell LA E Al ] 2o A testpmd = VMol A x| = 31 ?_._L 51 =g] Foj(lcores) 7} Y& TEE E7
3led 3t TEA E TEZ HA S ;{-]t:Lsh,]p]_'test dE=dutr o2 g AES EF I YA 7|9 &

A AR YT o] A5 =2 A 7 =2 A (PVP) F 29 Al Fa A2 Fo2 AR gyt

2.6.1. 7] % NIC =g o] o] OVS-DPDK Too Slow

o] o] o] A= PMD 28 =7} 2] & v E9) 2 o 9 B (dpdk0) ] 4=21(R
HAFUTHLPMD 28 =7 7] 858 met AT F siAY s3E 45 37

29 2. %24 o] 9E RX 7 29

HOST

RX queue dpdkO NIC
TX queue dpdkl NIC R o

PMD polling and forwarding

PMD polling and forwarding
VIRTUAL MACHINE (RX from host perspective)

(TX from VM perspective)
- RX gueue vhud8ada965-ce &

Icore polling the
virtio NIC RX queue

‘- » TX gueue vhue5146cdf-aa

testpmd

o2 ¥ %2 dpdkO 1 # o] 222] A& HoF U h ovs-dpdk7t &2 4 oA HE & F 53] WEA =g o]
J3alA] e7] w) ol 37l o] AbA| = 79 rx_dropped ] zho] whE A Z 713t}
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https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/13/html-single/network_functions_virtualization_planning_and_configuration_guide/index#c_ovsdpdk-other-params
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3

PMDe| tf st NUMA ==% &2 2 CPU o] 7} T 7] o] glojofF &t}

# ovs-vsctl --column statistics list interface dpdk0

statistics :{mac_local_errors=0, mac_remote_errors=0, "rx_1024_to_1522_ packets"=26,
"rx_128_to_255 packets"=243,

"rx_1523_to_max_packets"=0, "rx_1_to_64_packets"=102602, "rx_256_to_511_packets"=6100,
"rx_512_to_1023_packets"=27,

"rx_65_to_127_packets"=16488, rx_broadcast_packets=2751, rx_bytes=7718218, rx_crc_errors=0,
rx_dropped=0, rx_errors=0,

rx_fragmented_errors=0, rx_illegal_byte_errors=0, rx_jabber_errors=0, rx_length_errors=0,
rx_mac_short_dropped=0,

rx_mbuf_allocation_errors=0, rx_oversize_errors=0, rx_packets=125486, rx_undersized_errors=0,
"tx_1024_to_1522_ packets"=63,

"tx_128_to_255_packets"=319, "tx_1523 to_max_packets"=0, "tx_1_to_64_packets"=1053,
"tx_256_to_511_packets"=50,

"tx_512_to_1023_packets"=68, "tx_65_to_127_packets"=7732, tx_broadcast_packets=12,
tx_bytes=466813, tx_dropped=0,

tx_errors=0, tx_link_down_dropped=0, tx_multicast_packets=5642, tx_packets=9285}

2.6.2. VM Too Slow to Drain vhost-user

o] of i= figure 2.1 ¢] o &} ALY T} ©] ol A ol A = Icore Z=#| =7F Q1281 2 F2(RX) 72 A58 97
e85 sl d=Ee A Mzl Edol AT vk AdY

ZAA NS e B E 2ZFA A Q.
pud o ™ = H

16

® isolcpuse} 37 NFV e} $HA| 7124 3173 of| A virsh emulatorpin AF-8& 2 2 & o] o &g o] g g =
A ALE-o] G kel ol AT F T

® Red Hat OpenStack DirectorE A}-&3lo] OVS DPDKol| €14 = virtio NICS] RX i =7] @ TX 7
A7) M7


https://access.redhat.com/solutions/3384881
https://access.redhat.com/solutions/3641441
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19 2.2. 713 o] A E RX 57 =9

HOST

RX queue dpdkO NIC
PMD polling and forwarding
TX queue [T LOl (o ¢— | ————

PMD polling and forwarding
VIRTUAL MACHINE

r—-<¢ RX queue vhud8ada965-ce B e

Icore polling the
virtio NIC RX queue

- » TX gueue vhue5146cdf-aa

(RX from host perspective)

testpmd

o ————

F2E 9 tx_dropped 7o) VM) rx_dropped 7ol sl Fst=A] Felate W oS HE S A3

=

o

i
i3
o

ovs-vsctl --column statistics list interface vhud8ada965-ce

statistics {"rx_1024_to_1522_packets"=0, "rx_128 to_255 packets"=0,
"rx_1523_to_max_packets"=0,

"rx_1_to_64_packets"=0, "rx_256_to_511_packets"=0, "rx_512_to_1023_packets"=0,
"rx_65_to_127_packets"=0, rx_bytes=0,

rx_dropped=0, rx_errors=0, rx_packets=0, tx_bytes=0, tx_dropped=0, tx_packets=0}

2.6.3. vhost-user =& <1 OVS-DPDK Too Slow

o] dolj 4] PMD =¥l =& 3 2E #H oA =21 tf 7] E 2l virtio TXE Z¥H Y th. PMD g =7 9 7] &
Fol o8 =AY SEE A i Zlo] 2AAE S A HFYh

17
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a9 23. 73 olHH TX 7 &9

HOST

RX gueue dpdkO NIC
TX gueue dpdkl NIC R o

PMD polling and forwarding

PMD polling and forwarding
VIRTUAL MACHINE

--< RX queue vhud8ada965-ce | e

Icore polling the
virtio NIC RX queue

- »  TX queue vhue5146cdf-aa

(RX from host perspective)

testpmd

P mm————

VM| A o 7l ] wr8t H 25 32 5l 3~ E(tx_dropped) 2 VM(rx_dropped) 2] =& 7}-2-E oA 3+<
AFstH e B E SAg Ao

ovs-vsctl --column statistics list interface vhue5146c¢df-aa

statistics {"rx_1024_to_1522_packets"=0, "rx_128 to_255 packets"=0,
"rx_1523_to_max_packets"=0,

"rx_1_to_64_packets"=0, "rx_256_to_511_packets"=0, "rx_512_to_1023_packets"=0,
"rx_65_to_127_packets"=0,

rx_bytes=0, rx_dropped=0, rx_errors=0, rx_packets=0, tx_bytes=0, tx_dropped=0, tx_packets=0}

2.6.4.Egress &2 ¢l g # o] 2o A 7] &4

PCles} RAM 719] A1 S127h el £ 214 of WEl /L TX ol 4 A2 & A& 5 g5 v o] 2407}
Aol WASA A W o] FAE AW sk YL obE Re] FaFU
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2 2.4. %24 o] 9E TX 7 £

HOST

RX queue dpdkO NIC
TX queue dpdkl NIC |

PMD polling and forwarding

PMD polling and forwarding
VIRTUAL MACHINE

- RX gueue vhud8ada965-ce &

Icore polling the
virtio NIC RX queue

‘- » TX gueue vhue5146cdf-aa

(RX from host perspective)

testpmd

< H S dpdkl 21 E H o] 2~ 9] BA & H o] F U tx_dropped 7 OX.t} =31 w2 A F7tsle A9
Red Hatoll A 2| Alo] 22 A 4= 941 )

ovs-vsctl --column statistics list interface dpdki

statistics :{mac_local_errors=0, mac_remote_errors=0, "rx_1024_to_1522_packets"=26,
"rx_128_to_255 packets"=243, "rx_1523_to_max_packets"=0, "rx_1_to_64 packets"=102602,
"rx_256_to_511_packets"=6100,

"rx_512_to_1023_packets"=27, "rx_65_to_127_packets"=16488, rx_broadcast_packets=2751,
rx_bytes=7718218,

rx_crc_errors=0, rx_dropped=0, rx_errors=0, rx_fragmented_errors=0, rx_illegal_byte_errors=0,
rx_jabber_errors=0,

rx_length_errors=0, rx_mac_short_dropped=0, rx_mbuf_allocation_errors=0, rx_oversize_errors=0,
rx_packets=125486,

rx_undersized_errors=0, "tx_1024_to_1522_ packets"=63, "tx_128_to_255_packets"=319,
"tx_1523_to_max_packets"=0,

"tx_1_to_64 packets"=1053, "tx_256_to_511_packets"=50, "tx_512_to_1023_packets"=68,
"tx_65_to_127_packets"=7732,

tx_broadcast_packets=12, tx_bytes=466813, tx_dropped=0, tx_errors=0, tx_link_down_dropped=0,
tx_multicast_packets=5642, tx_packets=9285}

ol21gt & o] sj7l &Aool ZAIHA vl =] A A7 S LE A 2

314 Al 2. Network Functions Virtualization Planning and

o Wy AEL AXEHHE GSS Iz
W gy

Comfguratlon Guide 9] w| 22| f

N

o g Mg F= Felste A S-S Fx5H4 A 2. Red Hat OpenStack Platformol] 4]

NeutronDpdkMemoryChannels &=+ OvsDpdkMemoryChannelse] W & 2] 2} g =& &2l st=
e R 7t
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https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/{vernum}/html-single/network_functions_virtualization_planning_and_configuration_guide/index
https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/{vernum}/html-single/network_functions_virtualization_planning_and_configuration_guide/index#c_ovsdpdk-memory-params
https://access.redhat.com/solutions/3681141
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3% NFV COMMAND CHEATANNOTATION

o] ol A= Red Hat OpenStack Platform 13 A] 28] #-ZHo]] 714 L wh#] © 7 Ag 5= M 3 o] E3H5] o
AFH T

o

olt] B T dHR= 7 2H o ZAEE FYIFUT AR E =0 o s &5 A st
Ll

sudo yum install tuna gemu-kvm-tools perf kernel-tools dmidecode™ & & 4 &} &} 4
Al Q.

SRE ol %3] glo] RE A # Isof -ni
(LISTEN,ECDHEBLISHED, CLOSE_WAIT 5)°] =&
TCP 2 UDPECDSAKETS 3 A]

SAE 0|28 x3|6tA] ¥l BE AE # Isof -nit
(LISTEN,ECDHEBLISHED, CLOSE_WAIT 5)°] =&
TCPECDHEKETS %A

S E ol %3] glo] RE A # Isof -niu
(LISTEN,ECDHEBLISHED, CLOSE_WAIT 5)°] =&
UDPECDSAKETS 3 A]

IPv4e] S ~E o] 8 %3] glo] = E Ay # Isof -ni4

(LISTEN,ECDHEBLISHED, CLOSE_WAIT &) =&
TCP 2 UDPECDSAKETS #% A

IPv6e] T 2~E o] &8 %3] glo] =E Ay # Isof -ni6
(LISTEN,ECDHEBLISHED, CLOSE_WAIT 5)°] =&
TCP 2 UDPECDSAKETS 3 A]

AP E LE 3 T 2E o] 5 %3] glo] R E HH # Isof -ni :4789
ECDHEKETS(LISTEN,ECDHEBLISHED,
CLOSE_WAIT 5)& EA Yt

S2E o5 23] glo] LISTEN AEZ 2 & #ss -In
ECDHEKETS 3 A]

IPv4e] 5 2~E o] & %3] §lo] LISTEN Je| 2 =& # ss -In4
ECDHEKETS 3 A]

IPv6e] 5 2~E o] & %3] §lo] LISTEN JeH| 2 & # ss -In6
ECDHEKETS 3 A]

20



3.2.1P

37%. NFV COMMAND CHEATANNOTATION

o]z s MEH & AR5l IPL2 Y L3 A, =gto| ], PCIH A Y Y EY I A4S T Y}

3

L2(2A) 9 71 QlEl sl o] 22 5L QlEl s o] 2 3

REL3 A ]2 8 FA EA
713 (main) IP 2H-9-9 Bl o] & 3A]

A4 H e Hol 2o e e 73 EA

A el @ 2w 7 A
EE Linux Y| g 23 o] 2= A
Linux U] 2~ o] Z~of] 2221

A E E o] 28] 2HA| g V| E 9] =L /1B # o] & 7}

+H

=

ARG 29 A AATE 2P AR

il

A

FEH Y EY I AEH |2 FH-$E H7] EA

224 A4 48(TP,FIBER5), 92 4% 2= 2 ¢
2 A W E Y= e o] 20 e} AAE EA

A Y ESL A A E T o] 29 Linux Z&to] 1, =&}o]
B ¥, B o] 2 PCle BUSIDE E A

A4 H I ES 2 AE o] o) Tt 7] &, &3} 9 v
A3 Ft=go] X2 = TA

AR E U E] A JAE]FH o] 20 &
ECDHE(multiqueue) 4 ¥ A|

A G E VEL A AE]F o] 2of tf3] RX & TX &5
tf & updateE ¥ 7

ARG E] A A F o] 2o thefj A 7 TX A A WA

AGdHAFESZ AT o] 29 7| E Z7] EA

A

#IP-syda &

# IP -s addr show

#IPHA=E &

# IP route show table external

#IP1H &

# IP route get 1.1.1.1

# IP netns show

# IP netns exec nsO bash

# tail /sys/class/net/ens6/statistics/*

# cat /proc/net/bonding/bond1

# cat /proc/net/dev

# ethtool ens6

# ethtool -i ens6

# ethtool -k ens6

# ethtool -1 ens6

# ethtool -L ens6 234 8

# ethtool -L ens6 tx 8

# ethtool -g ens6
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T2

AZHJELYA AEH o) 2 RX F 27 WA

FyE | E

1©

= FA EA

o2

W2 ZFa st UES A FX JH(AEH o] = o] F,
MAC, NUMA, PCle &%, #9lo], 719 =g}o]H]) %A

A dleolE A2 ZUEE.

# ethtool -G ens6 rx 4096

# cat /proc/net/softnet_stat

# biosdevhame -d

ZF 7MHE BAFY T AA S U 82t #cat/proc/net/softnet_stat
=3

2
i)
e
of
ol
ttlo
S
>
op
P‘E
£
@)
o
0]
=)
<
)
=3
—+
O
>
i)
1
ox
I
t
ke
>,
o
L
Iv)

22

OVS DPDK AM&o] ¢l <= 3l &7

OVS 71 2 A 5 (¥ A, dpdk enabled, PMD .91, Icore,
ODL B 2|7 vj g, W&/, 25 W 5) HA]

OVS Z2Y A% 17| XA

OVS & Al gl s o] &= A

slutbe] QlE s o] 2o )&k OVS Al 5 A 1 FA|(F =
&%, MAC, 48, 57 %)

2 A F o] H o] 2] OVS 7L EH E A

OVS RE AR ZE %A

st ZE O B3 OVS Al F 1 BA] (F=
MAC, JH, 574 %)

B

sy
a,

shube] Bgl o o) gk OVS Al 5 A B A (datapath
3, 9 MN2E 259, stp FE &)

OVS 21 28] FA

RFEOVSEZIaE Y22 H7

2ol Yu2 =R shte] 54 OVS 9]

> &
[y e
ol tl
Oﬁ m-lNl

a
il

9%

Open vSwitch DPDK Labtisticsol] A #3314 A] 2.

# ovs-vsctl list Open_vSwitch

# ovs-vsctl show

# OVS-vsctl list Q1 g 5| o] 2=

# ovs-vsctl list interface dpdkO

# ovs-vsctl get interface dpdkO statistics

# OVS-vsctl list T E

# ovs-vsctl list port vhu3gf0442-00

# OVS-vsctl list bridge br-int

# OVS-appctl vliog/list

# OVS-appctl vlog/set dbg

# OVS-appctl vlog/set file:backtrace:dbg


https://blog.packagecloud.io/eng/2016/06/22/monitoring-tuning-linux-networking-stack-receiving-data/#procnetsoftnet_stat
https://github.com/m4r1k/ovs_stats/

off
-

2 EOVS 2 vgA4 3}

294 & A v debugE B E OVS 51 Al

§hEo] Aho] Hg 77 51 OVS el o o] 2= 7} 28 &

o
0
o
~
o
i)
5
o
>
of
X
il
>
>,
o
o
4o,
o
o
aA
rr
kA
>,

¥E/F 9 PMD 28 = 7 OVS v %4

OVS PMD gl &#H 2~ Eg] A (PMD Alo] & A1-4-E 7]
dh)

OVS ZES 5% PMD 7bol] A E = A (ZE BHA
ol <1 PMD ] 7] 5})

(OVS 2.11 014 & FDP18.09) A}o] 2o w}a} PMD # &

AR

(OVS 2.11 0] 4+ 3l FDP18.09) &= =¥l el| A PMD

A4 4%

37%. NFV COMMAND CHEATANNOTATION

A

# OVS-appctl vlog/set off

# OVS-appctl vlog/set file:dbg

# OVS-appctl list-commands

# OVS-appctl bond/list

# ovs-appctl bond/show bond1

# ovs-appctl lacp/show

# ovs-appctl dpctl/show -s

# watch -d -n1"ovs-appctl dpctl/show -s|grep -A4
-E '(dpdk|dpdkvhostuser)’|grep -v "\-\-""

# ovs-appctl netdev-dpdk/get-mempool-info
dpdkO

# ovs-appctl dpif-netdev/pmd-stats-show

# ovs-appctl dpif-netdev/pmd-stats-clear &&
sleep 60s && ovs-appctl dpif-netdev/pmd-stats-
show

# OVS-vsctl get Q1€ 3] o] 2= dpdkO statistics|sed -

e"s/,/\n/g" -e"s/[\\"\{\} 1///9" -e "s/=/
=ECDHE /g"

# ovs-appctl dpif-netdev/pmd-rxq-show

# ovs-appctl dpif-netdev/pmd-rxq-rebalance

# ovs-vsctl set interface dpdk other_config:pmd-
rxq-affinity="0:2,1:4"

# ovs-vsctl set Open_vSwitch . other_config:pmd-
rxq-assign=cycles

# ovs-vsctl set Open_vSwitch . other_config:pmd-
rxq-assign=roundrobin
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T2

OVS-DPDK &3] X E tj71¢¥

OVS-DPDK &3] 2E 7] 44

OVS MAC F 4 H| o] & %A (action=normalo] A}-&)

OVS vSwitch MAC F=4~ g o] & ®H 7 A 7F
2 300%)

A&

OVS vSwitch MAC =4: gl o] & 7] A4 (71 &3k

2048s)

OVS HlolEH 4 & 35 A (AL 1)

OVS HlolE H =

kM

Al (dpdk)

datapath &5 X E W3S9} X E o] F 7F v sd F A
27 H B3 #] o] OVS OpenFlow 7+2 3 A
OpenFlow & X E MG} X E o] & 7F vl 3EA|
(OVS211+) - A45 U H 2~ &4 5]

(OVS 2.11+) - A4 gl H 2~
(7123012

244 & OVS Y 3 74

OVS tcpdumpE thg=2 =35 H

DPDK Q1 gl g o] 20| 4] 3|7l 2] & e sle]

(OVS 2.10+) 244 3 PMD 4 %5 £ 7

3.4.1RQ

ol & g i & & A3} IRQ(Interrupt Request Line)

24

aZEdel Lol AHYES

# OVS-vsctl set interface dpdk options:n_rxq=2

# OVS-vsctl set Interface dpdkO
options:n_rxq_desc=4096

# OVS-vsctl set Interface dpdkO
options:n_txq_desc=4096

# ovs-appctl fdb/show br-provider

# ovs-vsctl set bridge br-provider
other_config:mac-aging-time=900

# ovs-vsctl set bridge br-provider
other_config:mac-table-size=204800

# ovs-dpctl dump-flows -m

# OVS-appctl dpif/dump-flows -m br-provider

# OVS-dpctl show

# OVS-ofctl dump-flows br-provider

# OVS-ofctl show br-provider

# ovs-vsctl set Open_vSwitch . other_config:pmd-
auto-lb="true"

# ovs-vsctl set Open_vSwitch . other_config:pmd-
auto-lb-rebalance-intvl="5"

# man ovs-vswitchd.conf.db

# curl -O -Lovs-tcpdump.in

# OVS-tcpdump.py --db-sock
unix:/var/run/openvswitch/db.sock -i <bond/vhu>
<tcpdump standard arguments such as -v -nn -e -
w <path/to/file>>

# ovs-appctl dpif-netdev/pmd-perf-show


https://github.com/openvswitch/ovs/blob/master/utilities/ovs-tcpdump.in

o

A
=

ksoftirqd 2+ 2} 7} A &) 8= CPUY CPUR &4+ ¥ A

%3 ksoftirqd 2+ 27} A &) &f= CPUY CPUY 4%
EA

CPUY sl=9o] W AZ E o] 2lE] Y E(NMI, LOC,
TLB, RSE kubelet, NPI, hieradataW) 2+ 3% A]

9 CPUG sl=9o] 2l Az E o] A HE(NMI,
LOC, TLB, RSE kubelet, NPI, hieradataW) 2+ 3% A]

Efol ] IEHE EA
10t} Blo] W AE Y E EA

712 IRQCPU A 3 % ¥ A]

A A @ IRQo) & IRQ A 5 & %A (CPUMask)
274 ® IRQ(DEC)] o) & IRQ A &= % A]

A4 # IRQel 1 & IRQ 4 5.5 44 (CPUMask)
214 IRQ(DEC)9 IRQ A5 = 4 A

St=go] JIEPE CPUN T L %A

774 IRQ(DEC A1 9 ¥ 91)¢)l tf & IRQ 4 5= 414
(ell: 0-40) A 47}4])

IRQ CPU A} &5 E A
A& F CPUC o] & IRQ CPU A4 A
controlPlanelRQ CPU A}-&-& v & X A]

A A " CPU<] th gkcontrolPlanelRQ CPU A& & ¥ A|

35. 22 A 2

37%. NFV COMMAND CHEATANNOTATION

A

# cat /proc/softirgs | less -S

# watch -n1-d -t "cat /proc/softirgs"

# cat /proc/interrupts | less -S

# watch -n1-d -t "cat /proc/interrupts"

# cat /proc/interrupts | grep -E "LOC|CPU" | less -
S

# watch -n1-d -t "cat /proc/interrupts | grep -E
'LOC|CPU"™

# cat /proc/irq/default_smp_affinity

# cat /proc/irq/89/smp_affinity

# cat /proc/irq/89/smp_affinity_list

# echo -n 1000 > /proc/irq/89/smp_affinity

# echo -n 12 > /proc/irq/89/smp_affinity_list

# tuna --show_irgs

# tuna --irgs=<IRQ> --cpus=<CPU> --move

#ECDHEstat - CPU | less -S

# mpstat -1 CPU -P 4 | less -S

#ECDHEstat -1 SCPU | less -S

# mpstat - SCPU -P 4 | less -S

ol 23k ® & AF&8te] Linux, ZE= A & A Z 2] B CPU A o] 224 & gl A =8 HA g

25
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= =
TELITE

meA s 2Y =g Eeeted A

% CPU /\}d‘l‘“/k 4 CPU A5 %(309]

[}

RE ZZH A 2YE
l/O F Aol v gk 3LA]

ZA & o] Fo S PID, ZE=A X o] 55
9] PID 2 CPU A] 7+ %.4]

i

391 PID(s) AN 7+ A5 B4

4 ¥ PID RealTime(FIFO) 2=

= o)

PMD 9 CPU 2#|= 4 A W7 2y EA|

HepeA 2AEH T 2 E
THAN T2 A EADAXNIE H7E EATY L)
1. top S €1 "zbEEH"E FE4Y ).
2. "f'S 2] "P = Last Used Cpu(SMP)"& 2+
syt
3. "eEz"o Alesto] MUY

"up"g AbgEke] CPU AL Aol 912 o] 5
ek

5. "left' & A-g- 3ol A8 Tk,
6. "d"E A-g-ste] & sk
7. '<"2 Agsted CPUM B2 4 Ed .

REAZHEH 22 A2 SE CPUASTE FA

# pidstat -p $(pidof gemu-kvm) -t 10 30

# pidstat -p $(pidof gemu-kvm) -t -r

# pidstat -p $(pidof gemu-kvm) -t -d

# ps -T -C gemu-kvm

# top -H -p $(pidof gemu-kvm)

# tuna --show_threads

# tuna --threads=<PID> --priority=FIFO:99

# watch -n1-d "grep -E 'pmd|CPU'
/proc/sched_debug"

# less /proc/sched_debug

# top

# ps -eF



A A = PIDe) th 3 CPU A EA

Z174 #l PIDe] o 3 CPU frAHd 47

3.6. KVM

ol 2l g ¥ & & AHE-sko KVM(71E 71wt 71 m Al)

T2

21 2] 7+ KVM 3}o] 3 1ko] 4] & 7] (VMEXxit, VMEntry,

vCPU 8| 4|, 78] 2~ E 7 3}, E}o] ¥, Halt Pool, VIRQ) 3%

>

|

202 KVM 3ol s ko] 4 54| A

A G E A Z=Ed o gt A A ZFKVM &}o] 3] o] 2] -7
F A (VMEXit, VMEntry, vCPU 2HAY, A el ~ E A %}, g}
o] ¥, Halt Pool, vVIRQ)

ARG H A LE ik g KVM sto] s no] A F A 3LA|

A€ VMol t g vCPU 324 34

2174 # VMell th 3k QEMU ol &8l o] § 28 = A

A4 ¥ VM| o] g NUMA 3174 3EA]

A€ VMol t g vl &g §A] EA

2 E VMe] ) 3k vCPU £ 7] %A

2% © VM| 2E yNIC EA]

24 € VMol T g vNIC 54| 2 %A g ok DPDK
VHUO A = 25 ahA] e &

37%. NFV COMMAND CHEATANNOTATION

of
o

# ps -elfL

# taskset --pid $(pidof gemu-kvm)

# taskset --pid --cpu-list 0-9,20-29 $(pidof
<Process>)

# kvm_stat

# kvm_stat --once

# kvm_stat --guest=<VM name>

# kvm_stat --once --guest=<VM name>

# perf kvm stat live

# perf kvm top

# virsh vcpupin <Domain name/ID>

# virsh emulatorpin <Domain name/ID>

# virsh numatune <Domain name/ID>

# virsh dommemstat <Domain name/ID>

# virsh nodecpustats <Domain nhame/ID>

# virsh domiflist <Domain name/ID>

# virsh domifstat <Domain name/ID> <vNIC>
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= 37

21 " VM| 2= vDisk A # virsh domblklist <Domain name/ID>

2174 H VMol tf & vDisk 5 A %A # virsh domblkstat <Domain name/ID> <vDisk>
A 7g | VMl i g B & S A A # virsh domstats <Domain name/ID>

ol 213t & & A& skl CPU AMS-&, Z= A& CPU vl ¥, Rl Bl SMIE A g4t

e

EZZAL2YES XTI AFH ZEA 20 # pidstat -p $(pidof gemu-kvm) -t
W) CPU AHE-% 2 CPU A S0 3] E.4]

7H M we], 1/0 2 CPU 57| 314 # vmstat 1
HA = Z}A 8 CPU AFE-3F A # mpstat
LA g CPU AR 1)) 32 3EA] #ECDHEstat -P ALL

;q Zé] Rl CPUO“ EH ?l' X]'/“" —(5_1' CPU /\]'%%k HH:}—T_—%— _133:_}\] i;‘jl- # mpstat -P 2’3’4’5
EHOH 918 A A5 2 8)

303] vHE-& 93] A1 " CPUS &}A| gt CPU AF8-3F # mpstat -P 2,3,4,510 30

)

A E CPU Rl =0l T3l st=9] o] A3 & vl w3 # cpupower -c 24 frequency-info
Al

AR CPUNRIE X FA| # cpupower -c all frequency-info|grep -E "current
CPU frequency|analyzing CPU"

2E CPU9 that ¥l % 9 CPU % C-States &4 %A # cpupower monitor

R E CPU2 AA7F ¥l e 9 CPU % C-States 57 3% # watch -n1-d "cpupower monitor"
Al

SMIZ £33 = & CPU9 ) 3F Bt} #}A| g ¥l gl # turbostat --interval 1

CPU % C-States 4| 2 A Y H(RT &)

SMIZ £33}l X1 H CPU th3t g =AM st vl e & # turbostat --interval 1--cpu 4
CPU % C-States 5415 I A FYH RT 5-83H)

CPU M i A 1 A YECDSA = ¢ # Iscpu

28
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7} 37

Intel CPU #& ALk Git clone ProcessorECDHE Monitor make ./pcm.x"

CPU A}&7F, CPUIPC, CPU A3 %, L3 ¥ L2 Cache
Hit, Miss, Miss, Temperature, Memory = g A}-& 3,
QPI/UPI AL o) T & ol 9 e 0] A3 4 n g
EA

3.8. NUMA

o] 2] 3l ¥ & & AF&-3le] NUMA(Non-Uniform Memory Access) 57 & Z 2 M| 2 v Z & LA

ot
T
o

2 R

=9 o] NUMA EZ 2 X] E A # numactl -H
NUMA £ 7] ZA] # numastat -n
Al =8 A A W 2] AF& 23} o] meminfo EA # numastat -m

AAH Z2A 2= o] Fo e NUMA vl 2] Al "W # numastat gemu-kvm
2l A Ay EA
2174 E NUMA == 54 S A of tf gk £4] # /sys/devices/system/node/node<NUMA ==

number>/numastat

NUMA =X 9 PCl #Ax] & AFE3Fe] NUMA EZ 2 #] # Istopo --physical
& vl-¢ &S A R FY T

d AA

X & Alg-3te] 214 NUMA EZ 2 X 2] 18 # Istopo --physical --output-format svg >
(svg &

1) A4 topology.svg

6 i

£

3.9. 7 ®2g

ol#l g ¥ & AbE-sho] Wi SA, et & ¥l o] #], DPC, = 2] 4 DIMM gl 11 = 2 E A 9ot

&% 3
Al 2~¥l) A A W) 2] ARS- 23 7o) meminfo LA # numastat -m
7H e, |/0 2 CPU 57| 1A # vmstat 1
FRE YR R T4 # cat /proc/meminfo


https://github.com/opcm/pcm.git
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of

2

© NUMA = =of tf g 5 2MB o 7 & s o] #]

B XN
> o

A4 ¥ NUMA =20 ) g % 1GB th 7.2 3 0] 4] 5 ¥

274 = NUMA == 9] t3)] &= Al 7153 2MB o) 7+ 2
o o] A FEA|

2 A E NUMA =0 e = 1GBe] t) 15 =l o] x| &

Al

100x 2MB t5F = 5 0] 2] & NUMAO®] A A 7ko = g
FFUTHNUMA === A3 S 5 98)

100x 1GB tf 7+ = 7 o] A 2 NUMAOQo| A A 7+ = &t
FIFYUTHNUMA === H AT 4 91 9)

A A1 7FSLAB 7 B FEA

Z}A| & SLAB 4 B, EA]

< A A ¥ v 52| DIMM 3LA]

A ¥ v 22 DIMM &5 EA)

3.10. PCI

# /sys/devices/system/node/node<NUMA == ¥
% >/hugepages/hugepages-
2048kB/nr_hugepages

# /sys/devices/system/node/node<NUMA == ¥
% >/hugepages/hugepages-
1048576kB/nr_hugepages

# /sys/devices/system/node/node<NUMA == ¥
% >/hugepages/hugepages-
2048kB/free_hugepages

# /sys/devices/system/node/node<NUMA == ¥
% >/hugepages/hugepages-
1048576kB/free_hugepages

# echo 100 >
/sys/devices/system/nodeO/hugepages/hugepag
es-2048kB/nr_hugepages

# echo 100 >
/sys/devices/system/nodeO/hugepages/hugepag
es-1048576kB/nr_hugepages

# slabtop

# cat /proc/slabinfo

# dmidecode -t memory | grep Locator

# dmidecode -t memory | grep speed

ol#l g ¥ & & AHE-sko] PCI A, PCI Al F A 1 gl PCl =2}ol¥ Hoj227] & 2 dY -

T2

Al =8l o] ZpA g PCl ] A B A

PClEz] B7] 34|

PCl &= NUMA A B ¥ A]

274 H =] oll e PCle AU 3 &= 3EA|

30

9%

# Ispci -vvvnn

# Ispci -vnnt

# Ispci -vmm

# Ispci -s 81:00.0 -vv | grep LnkCap



54
2174 H =] ol g PCle & 2 &= e 3EA|

PCI 4% 9 7] Eeho]u] A

PCI %3] 2}o]u] g o]27] ¥A](DPDK % SR-IOV
Q1E] 7 o] 22 o] 7 $-typical)

Aol sl ke A =gtoly A% (A FY 9
T)

PCI 4] o] tja) 214 o] ¥ %] er& 73 =2}l u]
(Device7} AL %<1 A5 W # o] Frt)

3.11. TUNED

olg]dt M & ALg3le] tuned T2, gl W 21

E4 tuned 229 A3}

AR A Z=2 Y gl
tunede] 21
312. 229 B L2 A A

=
ol2]3t W = AHg-sed CPU 22 uh¢d

37%. NFV COMMAND CHEATANNOTATION

# Ispci -s 81:00.0 -vv | grep LnkSta

# driverctl list-devices

# driverctl list-overrides

# driverctl set-override 0000:81:00.0 vfio-pci

# driverctl unset-override 0000:81:00.0

A

# tuned-adm profile_info

# tuned-adm list

# tuned-adm = 232 realtime-virtual-host

# tuned-adm verify

# less /var/log/tuned/tuned.log

A A ZZ Y 9UKYM Z23dYS EAF YT

A4 &% 8

process 574 PIDAA Z23dd # perfrecord -F 99 -p PID

process EX PIDo| A 30% ¢t 2299 g # perf record -F 99 -p PID sleep 30
process 57 PIDA A A A 7F 22 5l & # perf top -F 99 -p PID

CPU o] =73 CPU # perfrecord -F 99 -g -C <CPU

Core(s)> Limit-Limitsleep 30s

31
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&
rx

CPU

KVM

cache

HE A2 ARl thghl/O Al F- F 1 A

A4 o

32

al

PU Core &-Z9| 4] 30

9 e ~E A7

A o] 3LF /0 A% A

A

# perf top -F 99 -g -C <CPU Core(s)>

# perfrecord -F 99 -g-g -e
sched:sched_switch -C <CPU Core(s)>
limits-annotationsleep 30

# perf kvm stat g Z = 4=9 30s

MA 284S 5% T EAH CPU=R # perf stat -C <CPU Core(s)> -B -e
o] BEoA TR cache-references,cache-
misses,cycles,instructions,branches,faul
ts,migrations sleep 5
perf T2 w} ¥4 # perf 317
stdout?] perf Z2 3} B 31 # perf report --stdio
stdout?] KVM Z 2 3} <] # perf kvm stat B 314
ZEYA /O E R I/0 22 LY & TAFYTH
o+
# iostat
F /O AR F R A # iostat -x

# iostat -x 10 30

# blktrace -d /dev/sda -w 10 && blkparse -i sda.* -

d sda.bin

# btt -i

sda.bin



SMIZ} b= 9l RT A A & et o #.8 3

=
Ut

ol2] F7} 54 S ALE-ste] X QE A gkl i g H ) 2
A= 7l A EE S FY T
--duration
H2E daof o gk A 7F 25 X8 ot
--mlockall
A A FEm ey &S Iy
--priority
A WA Y=o ¢4 =95 AT
--nanosleep
posix 7+7 E}o] v th Al clock_nanosleep< AF-8-3}
AA L.
--interval

ze=e) 718 S vl AR 2 W R AH T
=

--histogram
A8 F 7] A7k 3 2R 29 S stdoutel] W E
U,

--histfile
latency 3] ~E 219 & stdout 4l <path> = 9
=g,

--threads
H2E 2= 5 443t

--NUMA
XF=NUMAHI ZE,

--notrace

F29 w g4 3 g o,

off

Z+
2l

A B Speculative A3 Bt e <l

¢ (

& E Speculative Execution =% & 1] &4 3l sl =
GRUB ujj 7 'H &=

37%. NFV COMMAND CHEATANNOTATION

A

# hwlatdetect --duration=3600 --threshold=25

# cyclictest --duration=3600 \
--mlockall \

--priority=99 '\

--nanosleep \

--interval=200 \
--histogram=5000 \
--histfile=./output \

--threads \

--numa\

--notrace

1 7]:Linux & BSD <] Spectre & Meltdown 3] ¢k /w}
ol g o] A AAL7]

spectre_v2=off spec_store_bypass_disable=off
pti=off l1tf=off kvm-intel.vmentry_I1d_flush=never

33


https://github.com/speed47/spectre-meltdown-checker
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T2

CVE-2017-5753 (Spectre variant 1) A&} &<l

IBPB % Retpoline &¢1 (CVE-2017-5715 Spectre ¥ &
2) 7l

KPTI(CVE-2017-5754 Meltdown) “J- &l &<l

Spectre-ECDSA (CVE-2018-3639 Spectre Variant
4) e 2l

Check ForeECDHE (CVE-2018-3615 Spectre Varian
5 also known as L1TF) “J-&j

ForeECDHE VMEntry L1 7} A] & 3} &<l

3.16. JUNIPER CONTRAIL VROUTER

ol & g i & & A}-&-3}o] vRouter VIF, MPLS, Nexthost, VRF, VRF 2] 4 &,

=8

34

T2

vRouter A9 7} A} o]

vRouter DPDK A} &} o]

DPDK <183 o] 220l 4 57 A4 & %2l a2l v
(vifdump & &= grep2 AF8-31X] npi Al 2)

2 E vRouter 21| # o] 2~ A 3} 9] 21w o] 2= A U
AFE AR EA

VRouter 57 % 2|4 € Q1B o] 220 T Al F- Q2
FA

# cat
/sys/devices/system/cpu/vulnerabilities/spectre_
vl

# cat
/sys/devices/system/cpu/vulnerabilities/spectre_
v2

# cat
/sys/devices/system/cpu/vulnerabilities/meltdow
n

# cat
/sys/devices/system/cpu/vulnerabilities/spec_st
ore_bypass

# cat /sys/devices/system/cpu/vulnerabilities/I1tf

# cat

/sys/module/kvm_intel/parameters/vmentry_l1d_
flush

# cat /sys/devices/system/cpu/smt/control

A

H 7]: Contrail vRouter A4 = A g4t}
H 7]: Contrail vRouter =4 = 2 A

o

# vifdump vif0/234 <tcpdump X3 <15 (ll: -v -nn
-e -w <path/to/file>>)

# VIF --list

# VIF --list --get 234


https://github.com/m4r1k/vrouter_stats
https://github.com/m4r1k/vrouter_stats

off
£

Bl ¥ o] 2= 3 5}9] 1 ¥ 7 o] 2] vRouter 2 2]
Al

I
o
oo

XN
o
e

Sl E] ¥ o] 2~0]] o) &F vRouter T ] &5 F A

2174 ¥ A E o o] 220 th gk vRouter 3 7] =& S &

vRouter & %A
2 A] 7F vRouter 35 ZFe] 3 A

24 = VRF o) o g+ vRouter 3 7! B4 & ¥ A g4 o}
(vif --listo] A VRF 1 5 5 2S5 912)

.= VRFo| tj 3 vRouter 3] 7] £ A 3 A

2 A = VRF o] o & vRouter

& g "ol & 24 (vif --
listell A VRF ¥l 35 22

)

¥ W

do o

4 8

A A = VRF | o 8 vRouter IPv4
(vif --listo] } VRF A 5.5 & 9}%

g Heol& %A

24 # VRF || ] §F vRouter IPv6 2}-5-8 B o] & % A]
(vif —-listel] ] VRF H 3 2 25 5= 3l

24 ¥ VRF| o 8 vRouter A& Hl o] &S Z A FYT}
(vif --listo]  VRF 152 & 5= 9 2)

A A ¥ F 2] VRF | vRouter 73 & T 42 %A

vRouter =& E 7] T A

#% ¥l DPDK 0] ¢] vRouter =§ 7] 4]
vRouter MPLS Z}¥ll A
Router nexthop 3% A] (--dump 2

A48 shupel o gt v
Holl A g T US)
X E vRouter nexthop A

2 E vRouter VXLAN VNID 4]

vRouter ol o] A E (supervisor, xmmp <174, vrouter o]
O E F) JHl EA

37%. NFV COMMAND CHEATANNOTATION

A

# VIF --list --rate

# VIF --list --rate --get 234

# vif --list --get 234 --get-drop-stats

# flow -I

# flow -r

# vrfstats --get O

# vrfstats --dump

# RT --dump O

# RT --dump O --family inet

# RT --dump O --family inet6

# RT --dump O --family bridge

# RT --get 0.0.0.0/0 --vrf O --family inet

# dropstats

# dropstats --core 11

# MPLS --dump

# NH --get 21

# NH --list

# vxlan --dump

# contrail-status

35
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vRouterE A A1 ZH(L =& Contraill 22 AFH == # systemctl restart supervisor-vrouter
T ax)
Juniper Contrail vRouter CLI utilitliesol] o] & zHA & W &-& T2 A4 & FZ3H4 A Q.
® Juniper Contrail 3.2 4]
® Juniper Contrail 4.0 &4
® Juniper Contrail 4.1 14
® Juniper Contrail 5.0 =4
3.17. AH o4
ZE ol = dukd o 2 A1-8-= = Docker & Podman % & & -4t}
& Docker RHEL7 podman RHELS8
A8 FAd RE A" oY EA # Docker ps # podman ps
RE Aol BA (A3, 4R =)  #dockerps-a # podman ps -a
Zgo] Zglx] &3 BE HAH oY # docker ps -a --no-trunc # podman ps -a --no-trunc
Ay, A9 F) 2A
RE e ol (H3, A€ F) # docker ps --format '{{ json .}} jg-c''
is A |jq-C "' s|# podman ps -a --
format json
A7 E AH el o] dElojy == # Docker top <71 gl ID> # podman pod top <@ H| o] ID>
A2~ Eg] BA
AAZE A" o] B Az ALEE # Docker 57| # podman stats
(CPU, #] 2¢], 1/0, Net) - search-
like
2 H Ag ol A7 Ax # Docker 57 <A H| o] ID> # podman statistics <71 €] o]
AH&-E(CPU, #l 222], /O, Net) & ID>
Al
Ay Fd Aoy 223y # Docker exec -it <container ID>  # podman exec -it <container
o} /bin/bash ID> /bin/bash
71" o] # docker exec -u root -it # podman exec -u root -it
<container ID> /bin/bash <container ID> /bin/bash

root A8z 2 48}
o] root A& AFE B 19]

36


https://www.juniper.net/documentation/en_US/contrail3.2/topics/task/configuration/vrouter-cli-utilities-vnc.html
https://www.juniper.net/documentation/en_US/contrail4.0/topics/task/configuration/vrouter-cli-utilities-vnc.html
https://www.juniper.net/documentation/en_US/contrail4.1/topics/task/configuration/vrouter-cli-utilities-vnc.html
https://www.juniper.net/documentation/en_US/contrail5.0/topics/task/configuration/vrouter-cli-utilities-vnc.html

54
A8 A ol d o EE v} EA

Al

°|&, ID, Bf 25 AF&sho] = Aol
AGE BE olu A E A

A7 # olm| A 8] 7] = A

FdIvEHo R R E A YE
Al Al 2

docker == podmanol] o gk 2}A| & W] 82 th FA4 & R4 Al L.

® Docker W # =%

® podman H#H FF

3.18. OPENSTACK

o] 8 3t OpenStack W & & A} &5

37%. NFV COMMAND CHEATANNOTATION

Docker RHEL7

# Docker ZE <A H|o|{ ID>

# Docker o] v ] Is

# Docker o] 1] %]

# Docker history <image id>

# Docker inspect <container ID>

# Docker inspect -f "{{ .Mounts
11" <container ID>

# docker ps -q --filter
"name=swift" | xargs -n1docker
restart

3

o

--sort host

podman RHELS8

# podman port <container ID>

# podman image Is

# podman images"

# podman history <image id>

# podman inspect <container
ID>

# podman inspect -f "{{ .Mounts
11" <container ID>

# podman ps -q --filter
"name=swift" | xargs -n1docker
restart

$ Nova list --fields name,OS-EXT-SRV-ATTR:host

$ Nova list --fields name,OS-EXT-SRV-ATTR:host

37


https://docs.docker.com/engine/reference/commandline/docker/
https://github.com/containers/libpod/blob/master/commands.md
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47, Q1 2B 2 e] | Qo] =2 TX Fol A T2 92 4]

=<
o] #/4& A8 51 o] OVS-DPDK7} ol d A Wl =917 o] TX Tl A 32l 4 242 o) 2yt

4.1. =7

S2E MG UNENH S AEE] VNFUZHE M EN A 71 5) 5 HZEshE Bk Q128 29| ¥ Q1E 5 o]
2TXFAAM 2 A7l Edo] #2d FdFUThL B 2E AL =20 VMM Fd o ==9 e
VMo g 713 Byiyct s 2l &4 o] v AEd Yehdytt

T ol Ao M = ® o] TX ol A B2 o 2l #7213 Bojsyth

ip -s -s link Is dev tapc18eb09e-01
69: tapc18eb09e-01: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast
master gbrc18eb09e-01 state UNKNOWN mode DEFAULT glen 1000

link/ether fe:16:3e:a5:17:c0 brd ff:ff ff:ff:ff:ff

RX: bytes packets errors dropped overrun mcast

5500034259301 132047795 0 0 0 0

RX errors: length crc  frame fifo missed

0 0 0 0 0

TX: bytes packets errors dropped carrier collsns

5481296464 81741449 0 11155280 0 0

TX errors: aborted fifo window heartbeat transns

0 0 0 0 0

4.2. At
Z3

o] A= (FAE AE) A FH o] oA A =52 A th AL-8-#} datapath <]
vhost AF-&2} Q1 E 7| o] 2ol A s Zlo] =54 75
https://access.redhat.com/solutions/3381011& ZZ 34 A] L.

TXE 91 2:61 9] vCPUSE sho o uhol 4] 9] 7] e 2] 2= 7b9] F00 2 Q1sh WA Fuith o Qe s o]
o TX e Q2R 204 AL 7HAL 5 Qe A A FAAAL AT 5 s vn gk o] #
A Q12261228 CPU7L 38 8 A2 5 A8 (i 3 A) 5 3

TUN/TAP ] & 3 %ol A'd W] 29 2L QlEjsf o] 0] 3L T} 2 £& A
A4 o,

_,d
oo
D)
ofl
o
i)
e
(o
ol
_|>i
r o
N
L
oy

TUN/TAP I Ejslo]l e & 7 7HA RE F stu=z ddd 5 syt

KVM Ul E 9 Z o] A A&7t 37 9t AW 2= qemu-kvm Z 2 4] 2o A &fF-Guth flo 2 AF = =
gl (3ol o uhol] A o] &3 o) A TX)2 gemu-kvm W7o L2 e o= Syt 231 7}*L HE JEL
e o] 20 FAEH = U ES A 37l o] VM(VME] A3 ol A RX)oll =412 off 3l & 32 g ¢f o] VM 9] 71

UEN A ZA 352 F AFUTH

38


https://access.redhat.com/solutions/3381011

TUN/TAPS] 55 71 & ol sintol 4 o] 24 ekl 74 vl o] a0 ol b AUt o] &= el
o mE A Gt shel wutel Aol Ul gk 541 T mAlel A A sk 275U ok

virtio-net 2] o &= 721 2] ") Wl ¥" 7} QgL Th =, VMo 422154 ek7] w £ ol TUN/TAP % ] TX
A NAE (FRSA Bz D)) A 3 A o] o] Fake T aho] 7 vko] A 7} H o] A TX <=4 0] wwq

TUN/TAP| Al TX &= o] @Al al= 7 9 o] & WA 517] 93l §] txqueuelen & =2]H RX & WA & &

3 ]
% 224 NICAA &4 £4& S48 2 7 #A13H]
o] WA FE3| WA A EA A

g M T
A3 Al sk %‘2% TX 5 dol& 24 ste vl =+0] HA EFUth VMol A3 =3 A A 4
H A = ol 5 Zrotol gyt

& 22 ES AHg5he] CPU A 7ko] sholsjuto 4ol 4 =85 & o

4

o}
[root@ibm-x3550m4-9 ~]# cat generate-tx-drops.sh
#!/bin/bash
trap 'cleanup' INT

ot
ttlo

-I 0
0,
)
Id
)

cleanup() {

echo "Cleanup ..."

if [ "xX$HPING_PID" |= "x" ]; then
echo "Killing hping3 with PID $HPING_PID"
kill SHPING_PID

fi

if [ "x$DD_PID" = "x"]; then
echo "Killing dd with PID $DD_PID"
kill $DD_PID

fi

exit 0

}

VM_IP=10.0.0.20

VM_TAP=tapc18eb09e-01

VM_INSTANCE_ ID=instance-00000012

LAST_CPU=$( Iscpu | awk /"CPU\(s\):/ { print $NF - 1 }")

# this is a 12 core system, we are sending everything to CPU 11,
# so the taskset mask is 800 so set dd affinity only for last CPU
TASKSET_MASK=800

# pinning vCPU to last pCPU

echo "virsh vepupin $VM_INSTANCE_ID 0 $LAST_CPU"
virsh vepupin $VM_INSTANCE_ID 0 $LAST_CPU
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# make sure that: nova secgroup-add-rule default udp 1 65535 0.0.0.0/0
# make sure that: nova secgroup-add-rule default tcp 1 65535 0.0.0.0/0
# make sure that: nova secgroup-add-rule default icmp -1 -1 0.0.0.0/0

# --fast, --faster or --flood can also be used

echo "hping3 -u -p 5000 $VM_IP --faster > /dev/null "

hping3 -u -p 5000 $VM_IP --faster > /dev/null &

HPING_PID=$!

echo "hping is running, but dd not yet:"
foriin{1..3};do
date
echo "ip -s -s link Is dev $VM_TAP"
ip -s -s link Is dev $VM_TAP
sleep 5
done

echo "Starting dd and pinning it to the same pCPU as the instance"
echo "dd if=/dev/zero of=/dev/null"

dd if=/dev/zero of=/dev/null &

DD_PID=$!

echo "taskset -p $TASKSET_MASK $DD_PID"

taskset -p $TASKSET_MASK $DD_PID

foriin{1..3};do
date
echo "ip -s -s link Is dev $VM_TAP"
ip -s -s link Is dev $VM_TAP
sleep 5
done

cleanup

ol 2~¥l 20| 219135} dd if=/dev/zero of=/dev/null & A] &&}
Ut o= AE & YUt VM YolA 2= glo] 5YUSHIZES T AFYLE TX =52 sfo] o}
o] A o] ThE Z 2 A| 27} A ¥ 2 0] vCPUG A AIZHE =83k 7 ol v 2 ghy o}

o dAN = B EE H JIAEAE HojF Y

%Cpu(s): 22.3 us, 77.7 sy, 0.0 ni, 0.0id, 0.0 wa, 0.0 hi, 0.0 si, 0.0 st
KiB Mem : 1884108 total, 1445636 free, 90536 used, 347936 buff/cache
KiB Swap: 0 total, 0 free, 0 used. 1618720 avail Mem

PIDUSER PR NI VIRT RES SHRS %CPU %MEM TIME+ COMMAND
30172root 20 0 107936 620 528 R99.9 0.0 0:05.89 dd

T 23HES AP L TXFAA 2Ald 7125 Ay ek o= dd Z2 A &7F A28 2 CPU9
A &R A e A g ARSEhE A f-oll jE R gy o

[root@ibm-x3550m4-9 ~]# ./generate-tx-drops.sh
virsh vepupin instance-00000012 0 11

hping3 -u -p 5000 10.0.0.20 --faster > /dev/null
hping is running, but dd not yet:

Tue Nov 29 12:28:22 EST 2016

ip -s -s link Is dev tapc18eb09e-01
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69: tapc18eb09e-01: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast
master gbrc18eb09e-01 state UNKNOWN mode DEFAULT glen 1000
link/ether fe:16:3e:a5:17:¢c0 brd ff:ff.ff.ff:ff.ff
RX: bytes packets errors dropped overrun mcast
5500034259301 132047795 0 0 0 0
RX errors: length crc  frame fifo missed
0 0 0 0 0
TX: bytes packets errors dropped carrier collsns
5481296464 81741449 0 11155280 0 0
TX errors: aborted fifo window heartbeat transns
0 0 0 0 0
Tue Nov 29 12:28:27 EST 2016
ip -s -s link Is dev tapc18eb09e-01
69: tapc18eb09e-01: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast
master gbrc18eb09e-01 state UNKNOWN mode DEFAULT glen 1000
link/ether fe:16:3e:a5:17:c0 brd ff:ff.ff.ff:ff:ff
RX: bytes packets errors dropped overrun mcast
5500055729011 132445382 0 0 0 0
RX errors: length crc  frame fifo missed
0 0 0 0 0
TX: bytes packets errors dropped carrier collsns
5502766282 82139038 0 11155280 0 0
TX errors: aborted fifo window heartbeat transns
0 0 0 0 0
Tue Nov 29 12:28:32 EST 2016
ip -s -s link Is dev tapc18eb09e-01
69: tapc18eb09e-01: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast
master gbrc18eb09e-01 state UNKNOWN mode DEFAULT glen 1000
link/ether fe:16:3e:a5:17:c0 brd ff:ff.ff.ff:ff:ff
RX: bytes packets errors dropped overrun mcast
5500077122125 132841551 0 0 0 0
RX errors: length crc  frame fifo missed
0 0 0 0 0
TX: bytes packets errors dropped carrier collsns
5524159396 82535207 0 11155280 0 0
TX errors: aborted fifo window heartbeat transns
0 0 0 0 0
Tue Nov 29 12:28:37 EST 2016
ip -s -s link Is dev tapc18eb09e-01
69: tapc18eb09e-01: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast
master gbrc18eb09e-01 state UNKNOWN mode DEFAULT glen 1000
link/ether fe:16:3e:a5:17:c0 brd ff:ff.ff.ff:ff:ff
RX: bytes packets errors dropped overrun mcast
5500098181033 133231531 0 0 0 0
RX errors: length crc  frame fifo missed
0 0 0 0 0
TX: bytes packets errors dropped carrier collsns
5545218358 82925188 0 11155280 0 0
TX errors: aborted fifo window heartbeat transns
0 0 0 0 0
Tue Nov 29 12:28:42 EST 2016
ip -s -s link Is dev tapc18eb09e-01
69: tapc18eb09e-01: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast
master gbrc18eb09e-01 state UNKNOWN mode DEFAULT glen 1000
link/ether fe:16:3e:a5:17:c0 brd ff:ff.ff.ff:ff:ff
RX: bytes packets errors dropped overrun mcast
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5500119152685 133619793 0 0 0 0
RX errors: length crc  frame fifo missed
0 0 0 0 0
TX: bytes packets errors dropped carrier collsns
5566184804 83313451 0 11155280 0 0
TX errors: aborted fifo window heartbeat transns
0 0 0 0 0
Starting dd and pinning it to the same pCPU as the instance
dd if=/dev/zero of=/dev/null
taskset -p 800 8763
pid 8763's current affinity mask: fff
pid 8763's new affinity mask: 800
Tue Nov 29 12:28:47 EST 2016
ip -s -s link Is dev tapc18eb09e-01
69: tapc18eb09e-01: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast
master gbrc18eb09e-01 state UNKNOWN mode DEFAULT glen 1000
link/ether fe:16:3e:a5:17:c0 brd ff:ff:ff:ff:ff:ff
RX: bytes packets errors dropped overrun mcast
5500140267091 134010698 0 0 0 0
RX errors: length crc  frame fifo missed
0 0 0 0 0
TX: bytes packets errors dropped carrier collsns
5587300452 83704477 0 11155280 0 0
TX errors: aborted fifo window heartbeat transns
0 0 0 0 0
Tue Nov 29 12:28:52 EST 2016
ip -s -s link Is dev tapc18eb09e-01
69: tapc18eb09e-01: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast
master gbrc18eb09e-01 state UNKNOWN mode DEFAULT glen 1000
link/ether fe:16:3e:a5:17:c0 brd ff:ff:ff:ff:ff:ff
RX: bytes packets errors dropped overrun mcast
5500159822749 134372711 0 0 0 0
RX errors: length crc  frame fifo missed
0 0 0 0 0
TX: bytes packets errors dropped carrier collsns
5606853168 84066563 0 11188074 0 0
TX errors: aborted fifo window heartbeat transns
0 0 0 0 0
Tue Nov 29 12:28:57 EST 2016
ip -s -s link Is dev tapc18eb09e-01
69: tapc18eb09e-01: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast
master gbrc18eb09e-01 state UNKNOWN mode DEFAULT glen 1000
link/ether fe:16:3e:a5:17:c0 brd ff:ff:ff:ff:ff:ff
RX: bytes packets errors dropped overrun mcast
5500179161241 134730729 0 0 0 0
RX errors: length crc  frame fifo missed
0 0 0 0 0
TX: bytes packets errors dropped carrier collsns
5626179144 84424451 0 11223096 0 0
TX errors: aborted fifo window heartbeat transns
0 0 0 0 0
Tue Nov 29 12:29:02 EST 2016
ip -s -s link Is dev tapc18eb09e-01
69: tapc18eb09e-01: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast
master gbrc18eb09e-01 state UNKNOWN mode DEFAULT glen 1000
link/ether fe:16:3e:a5:17:c0 brd ff:ff:ff:ff:ff:ff
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RX: bytes packets errors dropped overrun mcast
5500198344463 135085948 0 0O 0 o
RX errors: length crc  frame fifo missed

o}

=

0 0 0 0 0
TX: bytes packets errors dropped carrier collsns
5645365410 84779752 0 11260740 0 0
TX errors: aborted fifo window heartbeat transns
0 0 0 0 0
Tue Nov 29 12:29:07 EST 2016
ip -s -s link Is dev tapc18eb09e-01
69: tapc18eb09e-01: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast
master gbrc18eb09e-01 state UNKNOWN mode DEFAULT glen 1000
link/ether fe:16:3e:a5:17:c0 brd ff:ff:ff:ff:ff:ff
RX: bytes packets errors dropped overrun mcast
5500217014275 135431570 0 0 0 0
RX errors: length crc  frame fifo missed
0 0 0 0 0
TX: bytes packets errors dropped carrier collsns
5664031398 85125418 0 11302179 0 0
TX errors: aborted fifo window heartbeat transns
0 0 0 0 0
Cleanup ...
Killing hping3 with PID 8722
Killing dd with PID 8763
[root@ibm-x3550m4-9 ~]#
--- 10.0.0.20 hping statistic ---
3919615 packets transmitted, 0 packets received, 100% packet loss
round-trip min/avg/max = 0.0/0.0/0.0 ms

= A A AM = Bl EE F ste]Hnto] A o dd o] F F2 HoF Ut st gl o] &2 sho]wnto] A o A f
AR MEE S e Y Tk

%Cpu(s): 7.0 us, 27.5 sy, 0.0 ni, 0.0id, 0.0 wa, 0.0 hi, 20.2 si, 45.4 st
KiB Mem 1884108 total, 1445484 free, 90676 used, 347948 buff/cache
KiB Swap: 0 total, 0 free, 0 used. 1618568 avail Mem

PIDUSER PR NI VIRT RES SHRS %CPU %MEM TIME+ COMMAND
30172root 20 0 107936 620 528 R54.3 0.0 1:00.50 dd

—_

H*Eﬂﬁ%gﬂN%H% 45 A 23 7t S 23ete] JIAE 2] HAE ] F A Al F2t
ssh 7} =54 & 5T

3.

Xg5 seH o83 29 A& dstste vl =wo] HA 7 w7 el A CPU 2274 Ylisolcpu
sl Aelste Aol e &F 4 At AHAl & W &2 OpenStacke] 4 NUMA=Z CPU 517 -4
=
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5%. OPEN VSWITCH DPDKE A}&-3F 9l 28 2 VHU Q1 g 7| o] &
] TX DROPS

U AakE AREste] 12’ 2 vHU(VHU) Sl E g o] 2o 4 A =559 ZA & sl 2 Ty vk

o~

5.1. 57

A2 A B gemu ZEAM 2E FHekA] 4L virtio S AFE-31o] vswitchol| Al Al ZE = o] &3y

th o]= VHU B s o] 25 AHE- 3 9 2l & Fall =8 g Ytk

VHU= 522 DPDK librte_vhostol] ¢Jall +&8 H ™ 2| 7l v} x| & A FstA Y 28t 75 A&y ok
VHU S| B el == 71 w2l 3 s 718 2837 918l gemuel| A Al &3t = virtio & 9 Y T virtio & ol = 4
H2 A Wy 2 TAE EF o] ST

(7

TX/RX(transmit/receive) & 7] = OVS(OpenvSwitch)& EA YUt =, A% EA1 = VM )3 74 5
23 A3 #Ado] dF YT

VMo] s 71 & S 5-3] w2 A A 2] 5}A] & o™ OVS TX 771 LM Z 295 4 3 21 & 2HA g ).

511 2 =5kl o E A4

Z 3} 3} 9 virtio 8 © & 213 TX7} vhost-user & x| o] =& Ut} virtio & Al 2~ E Uﬂ g]ol] lomn,
o

vhost-user7} 3| 71 & FEA] 5} 32 VMo A AF&sl= t] 71 9 2 &8 2F5 3 t) VMo] 9] 21 & A1&-35) 7] o] =5
3] W= %] ¢ o ™ virtio 8 o] ¥ 3 7} 1 =3} 31 vhost-user7} 9 71 & 2kA)| g+ o}
Perf 8l Ftrace && A&t W2l =& A4 & sl 2 Yt

o PerfE Abg3le] gemu 2= A AR5 BN F Y& 2758 2904 £ AdFY

AR e @ ol it ded gayh

o ANZFFH(AE BFAL AIZH):
ol A= F o] HEAE Mg H|&o] F7FE Ut Blol W JIBHE = B3 o 7] 2] 252 Al
7Fo] Ad 4= 9l = RCU(Read-copy update) 9 -S A& s 4= 9l HFy )

o CPUZHY #e ¥ sloly &8 d

ol#F == tha M A A e F AFHT

e PERF: rhel-7-server-rpms/7Server/x86_642] perf rpm. z}1A4| 3 Y 82 Perfd 2 & FZ 3844 A
[e]

.

® FTRACE: trace-cmd info rhel-7-server-rpms/7Server/x86_64. |4 &+ W &2 Ftraced B & 3
=S R
51.2. T2 =F theol i@ 49
OVS 2.9 o] H ol = vHost A2} = E 7} in dpdkvhostuser == 2 A2 = 9l 51 T}, o] Z oAl OVSE
vhost A1 &< 51 QEMU7L Z8to]d E &S St ol 28 A7 20hE] A1} A A] 25| ™ OVS B
241 9] vhost AHg-AF TE 7 A 4 B4 Al ol | VMol thal 488 2L A4 Fu o ol 8 s

tx_drop_counter 7} 7134 o}

t}S o o] A = nova stop <UUID> = A}-&-31¢] VMe] 2] 5 ¢ &Y ot
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[root@overcloud-compute-0 network-scripts]# ovs-vsctl list interface vhubd172106-73 | grep _state
admin_state Jup
link_state : down

o] = ip link set dev <br internal port name> down % frameo] AF8-2} F 740l 21A| H o] Ad EEV} &

29 o B s A% AR o,

VMo] 7}E 5™ o 3 vhu 2710 A4 5 31 virtio 8 W 3 2 H]9-7] A A g th TXE ¢ o)A Sk
gom AAAJUEN A EfF o] A gk

5.1.3. DPDK<] TX ¥ RX 5 4 o] &7}

t}8 OpenStack director ¥l 231 2 4= 5}o] DPDK2] TX W RX 7F Aol & HA s 4= 3

)4

Uk

NovaComputeExtraConfig:
nova::compute::libvirt::rx_queue_size: "1024™
nova::compute::libvirt::tx_queue_size: "1024™

e AN E AE AAE RAFU T

[root@overcloud-compute-1 ~]# ovs-vsctl get interface vhu9a9b0feb-2e status
{features="0x0000000150208182", mode=client, num_of vrings="2", numa="0",
socket="/var/lib/vhost_sockets/vhu9a9b0feb-2e", status=connected, "vring_0_size"="1024",
"vring_1_size"="1024"}

[root@overcloud-compute-1 ~]# virsh dumpxml instance-00000017 | grep rx
<driver rx_queue_size='1024" tx_queue_size='1024"/>
<driver rx_queue_size='1024" tx_queue_size="1024"/>

A AFOZ A 1024 o] Fo 2 7 2718 52 F Utk

= A
DPDKE %3)] neutron Y E ¢ o] PXE 18 S AL23 = A& A 3 s 49 PXE WA
0] 10241}o] E = 2] 9 3t=X) el of gt
5.2. 11 &
ARET AL FAE S5 gleE A TXvhost A} &2 TEZ =29 AL 8l 8 5= 9lsth TCPE
Qur ol V=92 0] WA THE A2 £ BT S 2 A H A% TR NFVIE 92 = 5ol
et S g0l AsEE A4S 8P AL AW A

NFVie] 749 A datapath7} Y& =& uj] DPDK 714 OVSE AFE-yth sl S 2B 9] w7 A8 &=
S} 217412 & 51 DPDK A 41 A 25 % v} ¥ 8= o] %8 gk

5.3.31 2
VM) &5 vCPUZ} Al = E o] 29k A 2l ahe A 49l g
o T USE iU E Aol FE 2B b EH YA ST

o lIsolcpustList: ¢ 2Fol A CPUZE #] 7|
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o NovaVcpuPinSet: 274 & 93 CPU &3
o NovaComputeCpuSharedSet: ol &g o] & 29 = 114 o] CPU &3

o A

parameter_defaults:

ComputeOvsDpdkParameters:

KernelArgs: "default_hugepagesz=1GB hugepagesz=1G hugepages=32 iommu=pt
intel_iommu=on isolcpus=2-19,22-39"

IsolCpusList: "2-19,22-39"
NovaVcpuPinSet: ['4-19,24-39']
NovaReservedHostMemory: 4096
OvsDpdkSocketMemory: "3072,1024"
OvsDpdkMemoryChannels: "4"
OvsDpdkCorelist: "0,20,1,21"
OvsPmdCorelList: "2,22,3,23"
NovaComputeCpuSharedSet: [0,20,1,21]

o 1 CPUH &Y lH & HMEE AMEst= S8 ol & &7 VME vl 23] oF &t
o A

openstack flavor create --ram <size_mb> --disk <size_gb> -\
-vCcpus <vcpuss> --property dpdk=true \

--property hw:mem_page_size=1G \

--property hw:cpu_policy=dedicated \

--property hw:emulator_threads_policy=share <flavor>

o olef@ 4ol JrEd )2 AEe A 3
Partitioning and Memory Checks & #Z 3} A] £

A% Q2620

Ry

rr

AL 2o 8] A8 CPU Bl &22E et UM EYA A7l EL4 S AL B33
o

2HE7] 274 ¥ 32 DPDK7F 27 8t = of 9l=A] gl gyt
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67%. DPDKE 4183 OPEN VSWITCH ¢l A pmp-sTATs-sHow ™ = 2]
29 34
DPDK¢} 4] OVS(Open vSwitch)el /] pmd-stats-show ™ & (ovs-appctl dpif-netdev/pmd-stats-

show)e] 222 &4 a}2] 9 o] 442 A8 ).

6.1. 5%

ovs-appctl dpif-netdev/pmd-stats-show ™7 & 1 &3l =7 & A F Tt} o] = PMD7} A 24 o] &
AE R A E 7 A =AY oh

_4

6.2. %
g9 2y Qo

pid

>
[
T,
o
r o
o
Y
r o
ox
=
fu
il
o
ok
=
Ay
o
ok
A%
rr
oft
X
il
2
il
o
L
i
0

ovs-appctl dpif-netdev/pmd-stats-clear
# wait <x> seconds
sleep <x>

_<|_>r_
# put system into steady state
ovs-appctl dpif-netdev/pmd-stats-show

e the g Buy

dpif-netdev/pmd-stats-show |
egrep 'core_id (2|22):' -A9
pmd thread numa_id 0 core_id 22:
emc hits:17461158
megaflow hits:0
avg. subtable lookups per hit:0.00
miss:0
lost:0
polling cycles:4948219259 (25.81%)
processing cycles:14220835107 (74.19%)
avg cycles per packet: 1097.81 (19169054366/17461158)
avg processing cycles per packet: 814.43 (14220835107/17461158)
pmd thread numa_id 0 core_id 2:
emc hits:14874381
megaflow hits:0
avg. subtable lookups per hit:0.00
miss:0
lost:0
polling cycles:5460724802 (29.10%)
processing cycles:13305794333 (70.90%)
avg cycles per packet: 1261.67 (18766519135/14874381)

=9
[root@overcloud-compute-0 ~]# ovs-appctl dpif-netdev/pmd-stats-clear && sleep 10 && ovs-appctl
avg processing cycles per packet: 894.54 (13305794333/14874381)

core_id 2 & F 2 AHg Fo] B2 A3k A 2] 9] 70%s} F 2 o] 30%F AHg- g o

polling cycles:5460724802 (29.10%)
processing cycles:13305794333 (70.90%)

:q__v"

S|
~
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o] of ol A miss &= DPDK t|o]E] A &Z('emc' == 'dp' EF Ao EF A 2o f7S ep Yk A
FARJN FGM e ZE2EAFTOE ASH YT E ARt s 5 AL st Fa o= Q18] === proto Al &
o] & FE Wkt g Zlo] AhA Y T 01 A9 = ’:él < YR 7] 918 %ﬂﬁ“% }.

emc hits:14874381

megaflow hits:0

avg. subtable lookups per hit:0.00
miss:0

lost:0

ZFA 8 W 8-& OVS-DPDK Datapath Classifier & 3z 34 Al 2.

6.3. 3 42 A

o] Aol M= ovs-appctl B H & AHE-St] EZ 558 89l dhes AAE HolFUth

6.3.1. +& PMD

th& o A o) A = core_ids 7} dpdk0S Bl Ae ¥ = 2e] =@ 2wk dpdkOo] 14 = = PMDE A 23t
RN CRtREE =S

[root@overcloud-compute-0 ~]# ovs-appctl dpif-netdev/pmd-stats-clear && sleep 10 && ovs-appctl
dpif-netdev/pmd-stats-show |
egrep 'core_id (2|22):' -A9
pmd thread numa_id 0 core_id 22:
emc hits:0
megaflow hits:0
avg. subtable lookups per hit:0.00
miss:0
lost:0
polling cycles:12613298746 (100.00%)
processing cycles:0 (0.00%)
pmd thread numa_id 0 core_id 2:
emc hits:5
megaflow hits:0
avg. subtable lookups per hit:0.00
miss:0
lost:0
polling cycles:12480023709 (100.00%)
processing cycles:14354 (0.00%)
avg cycles per packet: 2496007612.60 (12480038063/5)
avg processing cycles per packet: 2870.80 (14354/5)

6.3.2. 7 =52 A8 2= H A E ol ] PMD

ok ol Al o) A= core_ids 7t dpdkO& &3l o) 3tz == H 2= 9} &7 dpdk0el 3174 ¥ PMDE Al -5}
A2 melE U

[root@overcloud-compute-0 ~]# ovs-appctl dpif-netdev/pmd-stats-clear && sleep 10 && ovs-appctl
dpif-netdev/pmd-stats-show |

egrep 'core_id (2|4]22|24):' -A9

pmd thread numa_id 0 core_id 22:
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)
2
>

emc hits:35497952

megaflow hits:0

avg. subtable lookups per hit:0.00

miss:0

lost:0

polling cycles:1446658819 (6.61%)

processing cycles:20453874401 (93.39%)

avg cycles per packet: 616.95 (21900533220/35497952)

avg processing cycles per packet: 576.20 (20453874401/35497952)

pmd thread numa_id O core_id 2:
emc hits:30183582
megaflow hits:0
avg. subtable lookups per hit:0.00
miss:2
lost:0
polling cycles:1497174615 (6.85%)
processing cycles:20354613261 (93.15%)
avg cycles per packet: 723.96 (21851787876/30183584)
avg processing cycles per packet: 674.36 (20354613261/30183584)

s)Z00] Wol AW A e Abol 2 o) 2 Abo]Z (90 % ol el A2 Alol Z)e] =L W &S ¥ = 2lFUTh

polling cycles:1497174615 (6.85%)
processing cycles:20354613261 (93.15%)

A G Bt Aol 2 (CPP) 2 3 21t A 2] Abol 2 (PCPP)& eI U th fF Ale] 2 o] Alt= A] ¢
0B 2 ¢35 2=y PMDe| 75 PCPP/CPP B £0] 19 # 0. o 48 4 gl oh

avg cycles per packet: 723.96 (21851787876/30183584)
avg processing cycles per packet: 674.36 (20354613261/30183584)

6.3.3. loadtest o}z o] 3= PMD % 50%2] capacity

t}L- o Al ol A = core_ids7} dpdkOel] 724 ¥ = PMDE A #-3l& A 28 S HolF Ut dpdk0S E3) =
= H 2E7F A E Al o] dpdkO A E 5 0] 2=9] 6.4 Mpp(H ] & & <] 2F50%) & 243 th(2F12.85
Mpps).

[root@overcloud-compute-0 ~]# ovs-appctl dpif-netdev/pmd-stats-clear && sleep 10 && ovs-appctl
dpif-netdev/pmd-stats-show |
egrep 'core_id (2|4]22|24):' -A9
pmd thread numa_id 0 core_id 22:

emc hits:17461158

megaflow hits:0

avg. subtable lookups per hit:0.00

miss:0

lost:0

polling cycles:4948219259 (25.81%)

processing cycles:14220835107 (74.19%)

avg cycles per packet: 1097.81 (19169054366/17461158)

avg processing cycles per packet: 814.43 (14220835107/17461158)
pmd thread numa_id 0 core_id 2:

emc hits:14874381
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megaflow hits:0

avg. subtable lookups per hit:0.00

miss:0

lost:0

polling cycles:5460724802 (29.10%)

processing cycles:13305794333 (70.90%)

avg cycles per packet: 1261.67 (18766519135/14874381)

avg processing cycles per packet: 894.54 (13305794333/14874381)

pps7t B o] o] Hf Awut =l A5, A g F7]1 o) £F F71(F70% A2 F7D)el H 2 v &S
5 stk

polling cycles:5460724802 (29.10%)
processing cycles:13305794333 (70.90%)

6.3.4. hit vs miss vs &2

O oAl = FA ot A E =D H oA & HoFY

an ovs-vswitchd
(...)
DPIF-NETDEV COMMANDS
These commands are used to expose internal information (mostly statistics)
about the “dpif-netdev’ userspace datapath. If there is only one datapath
(as is often the case, unless dpctl/ commands are used), the dp argument can
be omitted.

dpif-netdev/pmd-stats-show [dp]
Shows performance statistics for each pmd thread of the datapath dp.
The special thread ""main" sums up the statistics of every non pmd
thread. The sum of “emc hits", “masked hits" and “"miss" is the
number of packets received by the datapath. Cycles are counted using
the TSC or similar facilities when available on the platform. To
reset these counters use dpif-netdev/pmd-stats-clear. The duration of
one cycle depends on the measuring infrastructure.

(...)
Raw

man ovs-dpctl
(...)
dump-dps
Prints the name of each configured datapath on a separate line.

[-s | --statistics] show [dp...]
Prints a summary of configured datapaths, including their datapath numbers and a list of
ports connected to each datapath. (The local port is
identified as port 0.) If -s or --statistics is specified, then packet and byte counters are also
printed for each port.

The datapath numbers consists of flow stats and mega flow mask stats.
The "lookups" row displays three stats related to flow lookup triggered by processing

incoming packets in the datapath. "hit" displays number
of packets matches existing flows. "missed" displays the number of packets not matching
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67. DPDKE A}-&-5lo] OPEN VSWITCHol 4] PMD-STATS-SHOW 4 & 2] &9

any existing flow and require user space processing.

"lost" displays number of packets destined for user space process but subsequently dropped
before reaching userspace. The sum of "hit" and

"miss" equals to the total number of packets datapath processed.

(...)
Raw

man ovs-vswitchd
(...)
dpctl/show [-s | --statistics] [dp...]
Prints a summary of configured datapaths, including their datapath numbers and a list of
ports connected to each datapath. (The local port is identified as
port 0.) If -s or --statistics is specified, then packet and byte counters are also printed for
each port.

The datapath numbers consists of flow stats and mega flow mask stats.

The "lookups" row displays three stats related to flow lookup triggered by processing
incoming packets in the datapath. "hit" displays number of packets

matches existing flows. "missed" displays the number of packets not matching any existing
flow and require user space processing. "lost" displays number of

packets destined for user space process but subsequently dropped before reaching
userspace. The sum of "hit" and "miss" equals to the total number of packets

datapath processed.

(..)

z

A H EA = 71d datapath& F=x5H7] v ol AHEAF F7F A 27 T4 =W g Zlo] Ad
sw 7] A] (equivalents to emc & dpcls)ol| A # 57 5 #] &1 AF&2} F-7Fe]proto AlF 2
ALH Y
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77¢. NOVA| A SR-IOV . E A4 4 F g

S A4S AbE-ehe] SROV ZES A7 9 Rl g

Red Hat OpenStack Platform 10 ¢] 7 novadl| A SR-IOV £ EE A4 s A Y £ & 4 gl&5 Ut Nova =
I+ o3 VIF +3 hw_vebol o 3 Wi 3to] A5 %] gkt

7.2. 3¢

SR-IOV £E 2 o] Y48 9128 20 AFF AL 22 & 5 Y4 TE SRIOV EEE 912612 44
A A3 ok gt

7.3. 312 %)

e AN E QA 2H 2T RYE F AR H o] 2 AA s I s Y nAF

RHEL_INSTANCE_COUNT=1
NETID=$(neutron net-list | grep provider1 | awk '{print $2}')
foriin “seq 1 $RHEL_INSTANCE_COUNT ;do
# nova floating-ip-create provideri
portid1="neutron port-create sriov1 --name sriov1 --binding:vnic-type direct | awk '$2 == "id" {print

$(NF-1)}

portid2="neutron port-create sriov2 --name sriov2 --binding:vnic-type direct | awk '$2 == "id" {print
$(NF-1)}"

openstack server create --flavor m1.small --image rhel --nic net-id=$NETID --key-name id_rsa
sriov_vm{i}

serverid="openstack server list | grep sriov_vmg{i} | awk {print $2}"

status="NONE"

while [ "$status" = "ACTIVE" ]; do
echo "Server $serverid not active ($status)” ; sleep 5 ;
status="openstack server show $serverid | grep -i status | awk '{print $4}"

done

nova interface-attach --port-id $portid1 $serverid

nova interface-attach --port-id $portid2 $serverid

done

Q7o) s AR EY o

rlo

o] 9FE The 2

ERROR (ClientException): Unexpected API Error. Please report this at
http://bugs.launchpad.net/nova/ and attach the Nova API log if possible.

<type 'exceptions.KeyError'> (HTTP 500) (Request-ID: req-36b544f4-91a6-442e-a30d-
6148220d1449)

]_

e

Ay,

ol

SHLE Yo SR-IOV R EE ALg3te] AF 9l aE

mlm

e hes

RHEL_INSTANCE_COUNT=1
NETID=$(neutron net-list | grep provider1 | awk '{print $2}')
foriin “seq 1 $RHEL_INSTANCE_COUNT ;do
# nova floating-ip-create provideri
portid1="neutron port-create sriov1 --name sriov1 --binding:vnic-type direct | awk '$2 == "id" {print

$(NF-1)}"
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portid2="neutron port-create sriov2 --name sriov2 --binding:vnic-type direct | awk '$2 == "id" {print
$(NF-1)}"

openstack server create --flavor m1.small --image rhel --nic net-id=$NETID --nic port-id=$portid1 --
nic port-id=$portid2 --key-name id_rsa sriov_vm${i}
done
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8%. OPEN VSWITCH DPDKE A}&-3}o] LACP A% +4 4 H £
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LACPE A& OVS 92 A8 F91 RHOSP(Red Hat OpenStack Platform) = & of u}
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o] FA ol A = Dell S4048-ON 2 9] 2| & A& & 291 %] A4 ol el A &y vk RHEL 3l

]_
OVS 74 & 5L fAHA W b 2997 wirle] &9 AAE B FES ALE 3]
LACPE 4 &4t

8.1.LACPY] ~9x LT E T4
1L 29X AEHo|~E 7| E Aoz QA .
S4048-ON-swiconfig t

S4048-ON-sw(conf)#default int te1/2
S4048-ON-sw(conf)#default int te1/7

2. TEAQ H /e EE 44 AT Th

S4048-ON-sw
S4048-ON-sw

conf)#int range te1/2,te1/7
conf-if-range-te-1/2,te-1/7)#port-channel-protocol lacp
S4048-ON-sw(conf-if-range-te-1/2,te-1/7-lacp)#
S4048-ON-sw(conf-if-range-te-1/2,te-1/7-lacp)#port-channel 1 mode active
S4048-ON-sw(conf-if-range-te-1/2,te-1/7-lacp)#end
S4048-ON-swiconfig t
S4048-ON-sw(conf)#int range te1/2,te1/7
S4048-ON-sw(conf-if-range-te-1/2,te-1/7)# no ip address
S4048-ON-sw(conf-if-range-te-1/2,te-1/7)# mtu 9216
S4048-ON-sw(conf-if-range-te-1/2,te-1/7)# flowcontrol rx on tx off

)

)

—_ =~

—_

S4048-ON-sw(conf-if-range-te-1/2,te-1/7)# no shutdown
S4048-ON-sw(conf-if-range-te-1/2,te-1/7)#end
S4048-ON-swi#show run int te1/2

|

interface TenGigabitEthernet 1/2

no ip address

mtu 9216

flowcontrol rx on tx off
!
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port-channel-protocol LACP
port-channel 1 mode active
no shutdown

3. VLANS 74 &,

S4048-ON-swi#config t

S4048-ON-sw(conf)#int range vlan901-909
S4048-ON-sw(conf-if-range-vI-901-909)#tagged Port-channel 1
S4048-ON-sw(conf-if-range-vI-901-909)#end

S4048-ON-swi

4. VLAN g 2 & gl gty o).
S4048-ON-switshow vlan id 902

Codes: * - Default VLAN, G - GVRP VLANSs, R - Remote Port Mirroring VLANS, P - Primary,
C - Community, | - Isolated
O - Openflow, Vx - Vxlan

Q: U - Untagged, T - Tagged

x - Dot1x untagged, X - Dot1x tagged

0 - OpenFlow untagged, O - OpenFlow tagged

G - GVRP tagged, M - Vlan-stack

i - Internal untagged, | - Internal tagged, v - VLT untagged, V - VLT tagged

NUM Status Description Q Ports
902 Active Tenant T Po1()
T Te 1/1,1/3-1/6,1/8-1/20

5. LACP 74 & gl gt

S4048-ON-swi#show lacp 1

Port-channel 1 admin up, oper down, mode lacp

LACP Fast Switch-Over Disabled

Actor System ID: Priority 32768, Address 1418.7789.9a8a

Partner System ID: Priority 0, Address 0000.0000.0000

Actor Admin Key 1, Oper Key 1, Partner Oper Key 1, VLT Peer Oper Key 1
LACP LAG 1 is an individual link

LACP LAG 1 is a normal LAG

A - Active LACP, B - Passive LACP, C - Short Timeout, D - Long Timeout

E - Aggregatable Link, F - Individual Link, G - IN_SYNC, H - OUT_OF_SYNC
| - Collection enabled, J - Collection disabled, K - Distribution enabled

L - Distribution disabled, M - Partner Defaulted, N - Partner Non-defaulted,

O - Receiver is in expired state, P - Receiver is not in expired state

Port Te 1/2 is disabled, LACP is disabled and mode is lacp
Port State: Not in Bundle
Actor Admin: State ACEHJLMP Key 1 Priority 32768
Oper: State ACEHJLMP Key 1 Priority 32768
Partner is not present

Port Te 1/7 is enabled, LACP is enabled and mode is lacp
Port State: Not in Bundle
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Actor Admin: State ACEHJLMP Key 1 Priority 32768
Oper: State ACEHJLMP Key 1 Priority 32768
Partner is not present

8.2. LACP2] LINUX AE A% +4

Linux Ag 29 & 7|40 =2 34

r°*'

o S2ET 29X E Aol LACP 29 & 4% 4 9

ir

)

sl g o
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A plpl& B 2 3 2 0000:04:00.0 o v 33 5 7 plp2= 1]

[root@baremetal ~]# driverctl unset-override 0000:04:00.0
[root@baremetal ~]# driverctl unset-override 0000:04:00.1

2. 249 =gfolHE RE3a, o1&} ¥ o] 22(bond10) L & o] H. 2l E| 5 o] 2 p1p1 L p1 p2 =

T4 ok

[root@baremetal ~]# modprobe bonding miimon=100 mode=4 lacp_rate=1
[root@baremetal ~]# ip link add name bond10 type bond

[root@baremetal ~J# ifenslave bond10 p1p1 p1p2

lllegal operation; the specified master interface 'bond10' is not up.
[root@baremetal ~]# ip link set dev bond10 up

[root@baremetal ~J# ifenslave bond10 p1p1 p1p2

3. RHEL®A] LACP &<l:

[root@baremetal ~]# cat /proc/net/bonding/bond10
Ethernet Channel Bonding Driver: v3.7.1 (April 27, 2011)

Bonding Mode: IEEE 802.3ad Dynamic link aggregation
Transmit Hash Policy: layer2 (0)
MII Status: up
MIl Polling Interval (ms): 100
Up Delay (ms): 0
Down Delay (ms): 0
802.3ad info
LACP rate: fast
Min links: O
Aggregator selection policy (ad_select): stable
System priority: 65535
System MAC address: a0:36:9f:3:dd:c8
Active Aggregator Info:
Aggregator ID: 1
Number of ports: 2
Actor Key: 13
Partner Key: 1
Partner Mac Address: 14:18:77:89:9a:8a

Slave Interface: p1p1
MII Status: up
Speed: 10000 Mbps
Duplex: full

Link Failure Count: 0
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Permanent HW addr: a0:36:9f:e3:dd:c8
Slave queue ID: 0
Aggregator ID: 1
Actor Churn State: monitoring
Partner Churn State: monitoring
Actor Churned Count: 0
Partner Churned Count: 0
details actor lacp pdu:
system priority: 65535
system mac address: a0:36:9f:e3:dd:c8
port key: 13
port priority: 255
port number: 1
port state: 63
details partner lacp pdu:
system priority: 32768
system mac address: 14:18:77:89:9a:8a
oper key: 1
port priority: 32768
port number: 203
port state: 63

Slave Interface: p1p2
MII Status: up
Speed: 10000 Mbps
Duplex: full
Link Failure Count: 0
Permanent HW addr: a0:36:9f:e3:dd:ca
Slave queue ID: 0
Aggregator ID: 1
Actor Churn State: monitoring
Partner Churn State: monitoring
Actor Churned Count: 0
Partner Churned Count: 0
details actor lacp pdu:
system priority: 65535
system mac address: a0:36:9f:e3:dd:c8
port key: 13
port priority: 255
port number: 2
port state: 63
details partner lacp pdu:
system priority: 32768
system mac address: 14:18:77:89:9a:8a
oper key: 1
port priority: 32768
port number: 208
port state: 63

4. 29| oA LACPZ gel3yt).

S4048-ON-swi#show lacp 1

Port-channel 1 admin up, oper up, mode lacp

LACP Fast Switch-Over Disabled

Actor System ID: Priority 32768, Address 1418.7789.9a8a
Partner System ID: Priority 65535, Address a036.9fe3.ddc8
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Actor Admin Key 1, Oper Key 1, Partner Oper Key 13, VLT Peer Oper Key 1
LACP LAG 1 is an aggregatable link
LACP LAG 1 is a normal LAG

A - Active LACP, B - Passive LACP, C - Short Timeout, D - Long Timeout

E - Aggregatable Link, F - Individual Link, G - IN_SYNC, H - OUT_OF_SYNC
| - Collection enabled, J - Collection disabled, K - Distribution enabled

L - Distribution disabled, M - Partner Defaulted, N - Partner Non-defaulted,

O - Receiver is in expired state, P - Receiver is not in expired state

Port Te 1/2 is enabled, LACP is enabled and mode is lacp
Port State: Bundle
Actor Admin: State ACEHJLMP Key 1 Priority 32768
Oper: State ACEGIKNP Key 1 Priority 32768
Partner Admin: State BDFHJLMP Key 0 Priority 0
Oper: State ACEGIKNP Key 13 Priority 255

Port Te 1/7 is enabled, LACP is enabled and mode is lacp
Port State: Bundle
Actor Admin: State ACEHJLMP Key 1 Priority 32768
Oper: State ACEGIKNP Key 1 Priority 32768
Partner Admin: State BDFHJLMP Key 0 Priority 0
Oper: State ACEGIKNP Key 13 Priority 255
S4048-ON-sw#

5 29 FAS AAIYH

[root@baremetal ~]# ip link del dev bond10
[root@baremetal ~]#

=77
2 e WA S AN G N EL S A 0 A 2H S AR E S A ok B
9 REES WA E YL BYUL?

.3.LACP<¢] OVSDPDK 249 74

8.3.
t}g 2 %= OVS DPDK o A LACP 29 & +4 3}
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8.3.1. Open vSwitch #1]
1 o= S0l X 9 716 gko] RHELe] 7415l o] 9= sHal g oh.

[root@baremetal bonding]# cat /proc/cmdline
BOOT_IMAGE=/boot/vmlinuz-3.10.0-693.17.1.el7.x86_64 root=UUID=fa414390-f78d-49d4-
a164-54615a32977b ro console=tty0

console=ttyS0,115200n8 crashkernel=auto rhgb quiet default_hugepagesz=1GB
hugepagesz=1G hugepages=32 iommu=pt intel_iommu=on
isolcpus=2,4,6,8,10,12,14,16,18,22,24,26,28,30,32,34,36,38,3,5,7,9,11,13,15,17,19,23,25,27,2
9,31,33,35,37,39 skew_tick=1

nohz=on
nohz_full=2,4,6,8,10,12,14,16,18,22,24,26,28,30,32,34,36,38,3,5,7,9,11,13,15,17,19,23,25,27,
29,31,33,35,37,39
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rcu_nocbs=2,4,6,8,10,12,14,16,18,22,24,26,28,30,32,34,36,38,3,5,7,9,11,13,15,17,19,23,25,2
7,29,31,33,35,37,39
tuned.non_isolcpus=00300003 intel_pstate=disable nosoftlockup

2. DPDK¢ tjs] OVSE +4 & o).

[root@baremetal bonding]# ovs-vsctl list Open_vSwitch | grep other

other_config {3

[root@baremetal bondingl# ovs-vsctl --no-wait set Open_vSwitch . other_config:pmd-cpu-
mask=0x17c0017c

[root@baremetal bondingl# ovs-vsctl --no-wait set Open_vSwitch . other_config:dpdk-Icore-
mask=0x00000001

[root@baremetal bondingl# ovs-vsctl --no-wait set Open_vSwitch . other_config:dpdk-
init="true"

3. AHIFH o] AE ASA T E AP T

[root@baremetal bonding]# ethtool -i p1p1 | grep bus

bus-info: 0000:04:00.0

[root@baremetal bonding]# ethtool -i p1p2 | grep bus

bus-info: 0000:04:00.1

[root@baremetal bonding]# driverctl set-override 0000:04:00.0 vfio-pci
[root@baremetal bonding]# driverctl set-override 0000:04:00.1 vfio-pci

4. Open vSwitchE t}A] A Z journalctl -u ovs-vswitchd -f & ¥ 28} = 0| A A 3Y:

[root@baremetal bonding]# systemctl restart openvswitch

Apr 19 13:02:49 baremetal systemd[1]: Stopping Open vSwitch Forwarding Unit...

Apr 19 13:02:49 baremetal systemd[1]: Stopping Open vSwitch Forwarding Unit...

Apr 19 13:02:49 baremetal ovs-ctl[91399]: Exiting ovs-vswitchd (91202) [ OK ]

Apr 19 13:02:49 baremetal ovs-ctl[91399]: Exiting ovs-vswitchd (91202) [ OK ]

Apr 19 13:02:49 baremetal systemd[1]: Starting Open vSwitch Forwarding Unit...

Apr 19 13:02:49 baremetal systemd[1]: Starting Open vSwitch Forwarding Unit...

Apr 19 13:02:49 baremetal ovs-ctl[91483]: Starting ovs-vswitchd EAL: Detected 40 Icore(s)
Apr 19 13:02:49 baremetal ovs-ctl[91483]: Starting ovs-vswitchd EAL: Detected 40 Icore(s)
Apr 19 13:02:49 baremetal ovs-ctl[91483]: EAL: Probing VFIO support...

Apr 19 13:02:49 baremetal ovs-vswitchd[91509]: EAL: Probing VFIO support...

Apr 19 13:02:49 baremetal ovs-ctl[91483]: EAL: VFIO support initialized

Apr 19 13:02:49 baremetal ovs-vswitchd[91509]: EAL: VFIO support initialized

Apr 19 13:02:49 baremetal ovs-ctl[91483]: EAL: Probing VFIO support...

Apr 19 13:02:49 baremetal ovs-vswitchd[91509]: EAL: Probing VFIO support...

Apr 19 13:02:49 baremetal ovs-ctl[91483]: EAL: VFIO support initialized

Apr 19 13:02:49 baremetal ovs-vswitchd[91509]: EAL: VFIO support initialized

Apr 19 13:02:59 baremetal ovs-ctl[91483]: EAL: PCI device 0000:04:00.0 on NUMA socket 0
Apr 19 13:02:59 baremetal ovs-ctl[91483]: EAL: probe driver: 8086:154d net_ixgbe

Apr 19 13:02:59 baremetal ovs-ctl[91483]: EAL: PCI device 0000:04:00.0 on NUMA socket 0
Apr 19 13:02:59 baremetal ovs-ctl[91483]: EAL: probe driver: 8086:154d net_ixgbe

Apr 19 13:02:59 baremetal ovs-vswitchd[91509]: EAL: PCI device 0000:04:00.0 on NUMA
socket 0

Apr 19 13:02:59 baremetal ovs-ctl[91483]: EAL: using IOMMU type 1 (Type 1)

Apr 19 13:02:59 baremetal ovs-vswitchd[91509]: EAL: probe driver: 8086:154d net_ixgbe
Apr 19 13:02:59 baremetal ovs-vswitchd[91509]: EAL: using IOMMU type 1 (Type 1)

Apr 19 13:02:59 baremetal ovs-vswitchd[91509]: EAL: PCI device 0000:04:00.0 on NUMA
socket 0

Apr 19 13:02:59 baremetal ovs-ctl[91483]: EAL: using IOMMU type 1 (Type 1)
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Apr 19 13:02:59 baremetal ovs-vswitchd[91509]: EAL: probe driver: 8086:154d net_ixgbe
Apr 19 13:02:59 baremetal ovs-vswitchd[91509]: EAL: using IOMMU type 1 (Type 1)

Apr 19 13:02:59 baremetal ovs-ctl[91483]: EAL: Ignore mapping 1O port bar(2) addr: 3021
Apr 19 13:02:59 baremetal ovs-ctl[91483]: EAL: Ignore mapping 1O port bar(2) addr: 3021
Apr 19 13:02:59 baremetal ovs-vswitchd[91509]: EAL: Ignore mapping IO port bar(2) addr:
3021

Apr 19 13:02:59 baremetal ovs-vswitchd[91509]: EAL: Ignore mapping IO port bar(2) addr:
3021

Apr 19 13:02:59 baremetal ovs-vswitchd[91509]: EAL: PCI device 0000:04:00.1 on NUMA
socket 0

Apr 19 13:02:59 baremetal ovs-vswitchd[91509]: EAL: PCI device 0000:04:00.1 on NUMA
socket 0

Apr 19 13:02:59 baremetal ovs-ctl[91483]: EAL: PCI device 0000:04:00.1 on NUMA socket 0
Apr 19 13:02:59 baremetal ovs-ctl[91483]: EAL: PCI device 0000:04:00.1 on NUMA socket 0
Apr 19 13:02:59 baremetal ovs-ctl[91483]: EAL: probe driver: 8086:154d net_ixgbe

Apr 19 13:02:59 baremetal ovs-ctl[91483]: EAL: probe driver: 8086:154d net_ixgbe

Apr 19 13:02:59 baremetal ovs-vswitchd[91509]: EAL: probe driver: 8086:154d net_ixgbe
Apr 19 13:02:59 baremetal ovs-vswitchd[91509]: EAL: probe driver: 8086:154d net_ixgbe
Apr 19 13:02:59 baremetal ovs-ctl[91483]: EAL: Ignore mapping 1O port bar(2) addr: 3001
Apr 19 13:02:59 baremetal ovs-ctl[91483]: EAL: Ignore mapping 1O port bar(2) addr: 3001
Apr 19 13:02:59 baremetal ovs-vswitchd[91509]: EAL: Ignore mapping IO port bar(2) addr:
3001

Apr 19 13:02:59 baremetal ovs-vswitchd[91509]: EAL: Ignore mapping IO port bar(2) addr:
3001

Apr 19 13:03:00 baremetal ovs-ctl[91483]: EAL: PCI device 0000:05:00.0 on NUMA socket 0
Apr 19 13:03:00 baremetal ovs-ctl[91483]: EAL: PCI device 0000:05:00.0 on NUMA socket 0
Apr 19 13:03:00 baremetal ovs-vswitchd[91509]: EAL: PCI device 0000:05:00.0 on NUMA
socket 0

Apr 19 13:03:00 baremetal ovs-vswitchd[91509]: EAL: PCI device 0000:05:00.0 on NUMA
socket 0

Apr 19 13:03:00 baremetal ovs-ctl[91483]: EAL: probe driver: 8086:154d net_ixgbe

Apr 19 13:03:00 baremetal ovs-ctl[91483]: EAL: probe driver: 8086:154d net_ixgbe

Apr 19 13:03:00 baremetal ovs-ctl[91483]: EAL: PCI device 0000:05:00.1 on NUMA socket 0
Apr 19 13:03:00 baremetal ovs-ctl[91483]: EAL: PCI device 0000:05:00.1 on NUMA socket 0
Apr 19 13:03:00 baremetal ovs-ctl[91483]: EAL: probe driver: 8086:154d net_ixgbe

Apr 19 13:03:00 baremetal ovs-ctl[91483]: EAL: probe driver: 8086:154d net_ixgbe

Apr 19 13:03:00 baremetal ovs-vswitchd[91509]: EAL: probe driver: 8086:154d net_ixgbe
Apr 19 13:03:00 baremetal ovs-vswitchd[91509]: EAL: probe driver: 8086:154d net_ixgbe
Apr 19 13:03:00 baremetal ovs-vswitchd[91509]: EAL: PCI device 0000:05:00.1 on NUMA
socket 0

Apr 19 13:03:00 baremetal ovs-vswitchd[91509]: EAL: PCI device 0000:05:00.1 on NUMA
socket 0

Apr 19 13:03:00 baremetal ovs-vswitchd[91509]: EAL: probe driver: 8086:154d net_ixgbe
Apr 19 13:03:00 baremetal ovs-vswitchd[91509]: EAL: probe driver: 8086:154d net_ixgbe
Apr 19 13:03:00 baremetal ovs-ctl[91483]: [ OK ]

Apr 19 13:03:00 baremetal ovs-ctl[91483]: [ OK ]

Apr 19 13:03:00 baremetal ovs-ctl[91483]: Enabling remote OVSDB managers [ O
Apr 19 13:03:00 baremetal ovs-ctl[91483]: Enabling remote OVSDB managers [ O
Apr 19 13:03:00 baremetal systemd[1]: Started Open vSwitch Forwarding Unit.
Apr 19 13:03:00 baremetal systemd[1]: Started Open vSwitch Forwarding Unit.
[root@baremetal bonding]#

K]
K]

8.3.2. LACP 2= 4
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[root@baremetal bonding]# ovs-vsctl add-br ovsbrQ -- set bridge ovsbr0
datapath_type=netdev

[root@baremetal bondingl# ovs-vsctl add-bond ovsbr0 dpdkbond dpdk0 dpdk1
bond_mode=balance-tcp lacp=active -- set

interface dpdkO type=dpdk  -- set Interface dpdk1 type=dpdk

2. Open vSwitchol| A &<l13t o}

[root@baremetal bonding]# ovs-appctl lacp/show dpdkbond
---- dpdkbond ----

status: active negotiated

sys_id: a0:36:9f:e3:dd:c8

sys_priority: 65534

aggregation key: 1

lacp_time: slow

slave: dpdkO: current attached
port_id: 2
port_priority: 65535
may_enable: true

actor sys_id: a0:36:9f:e3:dd:c8

actor sys_priority: 65534

actor port_id: 2

actor port_priority: 65535

actor key: 1

actor state: activity aggregation synchronized collecting distributing

partner sys_id: 14:18:77:89:9a:8a

partner sys_priority: 32768

partner port_id: 203

partner port_priority: 32768

partner key: 1

partner state: activity timeout aggregation synchronized collecting distributing

slave: dpdk1: current attached
port_id: 1
port_priority: 65535
may_enable: true

actor sys_id: a0:36:9f:e3:dd:c8

actor sys_priority: 65534

actor port_id: 1

actor port_priority: 65535

actor key: 1

actor state: activity aggregation synchronized collecting distributing

partner sys_id: 14:18:77:89:9a:8a

partner sys_priority: 32768

partner port_id: 208

partner port_priority: 32768

partner key: 1

partner state: activity timeout aggregation synchronized collecting distributing

[root@baremetal bonding]# ovs-appctl bond/show dpdkbond
---- dpdkbond ----

A

oL
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3. &

bond_mode: balance-tcp

bond may use recirculation: yes, Recirc-ID : 1
bond-hash-basis: 0

updelay: 0 ms

downdelay: 0 ms

next rebalance: 6817 ms

lacp_status: negotiated

active slave mac: a0:36:9f:e3:dd:c8(dpdk0)

slave dpdk0: enabled
active slave
may_enable: true

slave dpdk1: enabled
may_enable: true

92 A Ee1 g .

S4048-ON-swi#show lacp 1

Port-channel 1 admin up, oper up, mode lacp

LACP Fast Switch-Over Disabled

Actor System ID: Priority 32768, Address 1418.7789.9a8a

Partner System ID: Priority 65534, Address a036.9fe3.ddc8

Actor Admin Key 1, Oper Key 1, Partner Oper Key 1, VLT Peer Oper Key 1
LACP LAG 1 is an aggregatable link

LACP LAG 1 is a normal LAG

A - Active LACP, B - Passive LACP, C - Short Timeout, D - Long Timeout

E - Aggregatable Link, F - Individual Link, G - IN_SYNC, H - OUT_OF_SYNC
| - Collection enabled, J - Collection disabled, K - Distribution enabled

L - Distribution disabled, M - Partner Defaulted, N - Partner Non-defaulted,

O - Receiver is in expired state, P - Receiver is not in expired state

Port Te 1/2 is enabled, LACP is enabled and mode is lacp
Port State: Bundle
Actor Admin: State ACEHJLMP Key 1 Priority 32768
Oper: State ACEGIKNP Key 1 Priority 32768
Partner Admin: State BDFHJLMP Key 0 Priority 0
Oper: State ADEGIKNP Key 1 Priority 65535

Port Te 1/7 is enabled, LACP is enabled and mode is lacp
Port State: Bundle
Actor Admin: State ACEHJLMP Key 1 Priority 32768
Oper: State ACEGIKNP Key 1 Priority 32768
Partner Admin: State BDFHJLMP Key 0 Priority 0
Oper: State ADEGIKNP Key 1 Priority 65535
S4048-ON-swi#

8.3.3. OVSoj|A] X E H| &4 35}/ v & A 3}

ovs-ofctl mod-port <bridge> <port> [up|down]S A}-& 3l L EE 84 3161 AL 1] &4 3}

U,
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oL

[root@baremetal bonding]# ovs-ofctl mod-port ovsbrO dpdk1 down

RE AU

[root@baremetal bonding]# ovs-appctl lacp/show dpdkbond
---- dpdkbond ----

status: active negotiated

sys_id: a0:36:9f:e3:dd:c8

sys_priority: 65534

aggregation key: 1

lacp_time: slow

slave: dpdkO: current attached
port_id: 2
port_priority: 65535
may_enable: true

actor sys_id: a0:36:9f:e3:dd:c8

actor sys_priority: 65534

actor port_id: 2

actor port_priority: 65535

actor key: 1

actor state: activity aggregation synchronized collecting distributing

partner sys_id: 14:18:77:89:9a:8a

partner sys_priority: 32768

partner port_id: 203

partner port_priority: 32768

partner key: 1

partner state: activity timeout aggregation synchronized collecting distributing

slave: dpdk1: defaulted detached
port_id: 1
port_priority: 65535
may_enable: false

actor sys_id: a0:36:9f:e3:dd:c8

actor sys_priority: 65534

actor port_id: 1

actor port_priority: 65535

actor key: 1

actor state: activity aggregation defaulted

partner sys_id: 00:00:00:00:00:00
partner sys_priority: 0
partner port_id: 0
partner port_priority: 0
partner key: 0
partner state:
[root@baremetal bonding]# ovs-appctl bond/show dpdkbond
---- dpdkbond ----
bond_mode: balance-tcp
bond may use recirculation: yes, Recirc-ID : 1
bond-hash-basis: 0
updelay: 0 ms
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downdelay: 0 ms

next rebalance: 3315 ms

lacp_status: negotiated

active slave mac: a0:36:9f:e3:dd:c8(dpdk0)

slave dpdk0: enabled
active slave
may_enable: true

slave dpdk1: disabled
may_enable: false

3. 29 A ¢l A sl g,

S4048-ON-swi#show lacp 1

Port-channel 1 admin up, oper up, mode lacp

LACP Fast Switch-Over Disabled

Actor System ID: Priority 32768, Address 1418.7789.9a8a

Partner System ID: Priority 65534, Address a036.9fe3.ddc8

Actor Admin Key 1, Oper Key 1, Partner Oper Key 1, VLT Peer Oper Key 1
LACP LAG 1 is an aggregatable link

LACP LAG 1 is a normal LAG

A - Active LACP, B - Passive LACP, C - Short Timeout, D - Long Timeout

E - Aggregatable Link, F - Individual Link, G - IN_SYNC, H - OUT_OF_SYNC
| - Collection enabled, J - Collection disabled, K - Distribution enabled

L - Distribution disabled, M - Partner Defaulted, N - Partner Non-defaulted,

O - Receiver is in expired state, P - Receiver is not in expired state

Port Te 1/2 is enabled, LACP is enabled and mode is lacp
Port State: Bundle
Actor Admin: State ACEHJLMP Key 1 Priority 32768
Oper: State ACEGIKNP Key 1 Priority 32768
Partner Admin: State BDFHJLMP Key 0 Priority 0
Oper: State ADEGIKNP Key 1 Priority 65535

Port Te 1/7 is disabled, LACP is disabled and mode is lacp
Port State: Not in Bundle
Actor Admin: State ACEHJLMP Key 1 Priority 32768
Oper: State ACEHJLNP Key 1 Priority 32768
Partner is not present

2 oA B4 sk o

[root@baremetal bonding]# ovs-ofctl mod-port ovsbrO dpdk1 up

5. RHELO A 8}91gH o).

[root@baremetal bonding]# ovs-appctl bond/show dpdkbond
---- dpdkbond ----

bond_mode: balance-tcp

bond may use recirculation: yes, Recirc-ID : 1
bond-hash-basis: 0

updelay: 0 ms

downdelay: 0 ms
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next rebalance: 7846 ms
lacp_status: negotiated
active slave mac: a0:36:9f:e3:dd:c8(dpdk0)

slave dpdk0: enabled
active slave
may_enable: true

slave dpdk1: enabled
may_enable: true

[root@baremetal bonding]# ovs-appctl lacp/show dpdkbond
---- dpdkbond ----

status: active negotiated

sys_id: a0:36:9f:e3:dd:c8

sys_priority: 65534

aggregation key: 1

lacp_time: slow

slave: dpdk0: current attached
port_id: 2
port_priority: 65535
may_enable: true

actor sys_id: a0:36:9f:e3:dd:c8

actor sys_priority: 65534

actor port_id: 2

actor port_priority: 65535

actor key: 1

actor state: activity aggregation synchronized collecting distributing

partner sys_id: 14:18:77:89:9a:8a

partner sys_priority: 32768

partner port_id: 203

partner port_priority: 32768

partner key: 1

partner state: activity timeout aggregation synchronized collecting distributing

slave: dpdk1: current attached
port_id: 1
port_priority: 65535
may_enable: true

actor sys_id: a0:36:9f:e3:dd:c8

actor sys_priority: 65534

actor port_id: 1

actor port_priority: 65535

actor key: 1

actor state: activity aggregation synchronized collecting distributing

partner sys_id: 14:18:77:89:9a:8a

partner sys_priority: 32768

partner port_id: 208

partner port_priority: 32768

partner key: 1

partner state: activity timeout aggregation synchronized collecting distributing

A

oL
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6. 2926l A AT T}

S4048-ON-swi#show lacp 1

Port-channel 1 admin up, oper up, mode lacp

LACP Fast Switch-Over Disabled

Actor System ID: Priority 32768, Address 1418.7789.9a8a

Partner System ID: Priority 65534, Address a036.9fe3.ddc8

Actor Admin Key 1, Oper Key 1, Partner Oper Key 1, VLT Peer Oper Key 1
LACP LAG 1 is an aggregatable link

LACP LAG 1 is a normal LAG

A - Active LACP, B - Passive LACP, C - Short Timeout, D - Long Timeout

E - Aggregatable Link, F - Individual Link, G - IN_SYNC, H - OUT_OF_SYNC
| - Collection enabled, J - Collection disabled, K - Distribution enabled

L - Distribution disabled, M - Partner Defaulted, N - Partner Non-defaulted,

O - Receiver is in expired state, P - Receiver is not in expired state

Port Te 1/2 is enabled, LACP is enabled and mode is lacp
Port State: Bundle
Actor Admin: State ACEHJLMP Key 1 Priority 32768
Oper: State ACEGIKNP Key 1 Priority 32768
Partner Admin: State BDFHJLMP Key 0 Priority 0
Oper: State ADEGIKNP Key 1 Priority 65535

Port Te 1/7 is enabled, LACP is enabled and mode is lacp
Port State: Bundle
Actor Admin: State ACEHJLMP Key 1 Priority 32768
Oper: State ACEGIKNP Key 1 Priority 32768
Partner Admin: State BDFHJLMP Key 0 Priority 0
Oper: State ADEGIKNP Key 1 Priority 65535
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9.1. 3] A

compute.yaml 373 314 & t}-&-3} 7o) WA T Tk o] o Al o] A= MTU 3L 20000 2 A7 g o,

(..)

type: ovs_user_bridge
name: br-link
mtu: 2000
use_dhcp: false
members:
type: ovs_dpdk_bond
name: dpdkbond0
ovs_options: "bond_mode=balance-slb"
mtu: 2000
ovs_extra:
- set interface dpdk0 mtu_request=$MTU
- set interface dpdk1 mtu_request=$MTU
members:
type: ovs_dpdk_port
name: dpdk0
members:
type: interface
name: p1p2
type: ovs_dpdk_port
name: dpdk
members:

type: interface

name: p1p1
(...)
9 WER WA ALGE A St eu 2R =g A A EFY T REE e FHSE v
oA T WA S ST

os-net-config 74 & 21y}

cat /etc/os-net-config/config.json | python -m json.tool
(-.r)
{

"members": [

{

"members": [

{

"members": [

{
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"name": "p1p2",
"type": "interface"
}
1,
"name": "dpdk0",
"type": "ovs_dpdk_port"
b
{
"members": [
{
"name": "p1p1",
"type": "interface"
}
1,
"name": "dpdk1",
"type": "ovs_dpdk_port"
}
1,
"mtu": 2000,
"name": "dpdkbondQ",
"ovs_extra": [
"set interface dpdk0 mtu_request=$MTU",
"set interface dpdk1 mtu_request=$MTU"
1,
"ovs_options": "bond_mode=balance-slb",
"type": "ovs_dpdk_bond"
}
1,
"mtu": 2000,
"name": "br-link",
"type": "ovs_user_bridge",
"use_dhcp": false
b
(...)
29 gl

[root@overcloud-compute-0 ~]# ovs-appctl bond/show dpdkbondQ
---- dpdkbondO ----

bond_mode: balance-slb

bond may use recirculation: no, Recirc-ID : -1

bond-hash-basis: 0

updelay: 0 ms

downdelay: 0 ms

next rebalance: 9221 ms

lacp_status: off

active slave mac: a0:36:9f:e5:da:82(dpdk1)

slave dpdk0: enabled
may_enable: true

slave dpdk1: enabled
active slave
may_enable: true



VS-VSCTL SHOW H] A] X] o] /] COULD NOT OPEN NETWORK DEVICE DPDKO (NO SUCH DEVICE) & € 4 glsUt

10;8’. OVS-VSCTL SHOW v 2| %] o] /] COULD NOT OPEN NETWORK DEVICE DPDKO (NO SUCH

DEVICE) = & T $lF U .

10.1. =7

ovs-vsctl show 1] A] %] o] 4] Could not open network device dpdk0 (No such device) o] 32 A] 1t}

10.2. X1 &

Red Hat-& DPDK A ¢l 3l = ¢ o}l 1< H Poll Mode Drivers(PMD) A E. 4| EE 2| 4 g1t} . Red Hat&
20173 8€ 9 XN Y H R &= PMDE v &4 351

2 E ¥ PMDol & Bt =i 4% 47 9 5 915 th ulekA] PMD= Red Hate] 44 6] 2E8 &
S317] 18] FFE H 2 E S A A of g,

/usr/share/doc/openvswitch-<version>/README.DPDK-PMDSol| A &4 3le = E PMD 52 & &
AUt} o] 2= Red Hatol| A x| ¥ 3% &= PMD7}F 234 4= 2l <54 t}. README.DPDK-PMDS
o g H X ¢F2 ¥ B E =gto| e A YA FUTh

10.3. 31 2 A
t}-2 of A o] A] = openvswitch-2.6.1¢]] 2] ¥ 5= PMDE H o &F1t}

[root@overcloud-compute-0 ~]# cat /usr/share/doc/openvswitch-2.6.1/README.DPDK-PMDS
DPDK drivers included in this package:

E1000
ENIC
l40E
IXGBE
RING
VIRTIO

For more information about the drivers, see
http://dpdk.org/doc/guides-16.11/nics/index.html

o] o o 4] = openvswitch-2.9.00] A 91 ¥ = PMD= 1.6 1] T},

[root@undercloud-r430 ~J# cat /usr/share/doc/openvswitch-2.9.0/README.DPDK-PMDS
DPDK drivers included in this package:

BNXT

E1000

ENIC
FAILSAFE
l40E

IXGBE

MLX4
MLX4_GLUE
MLX5
MLX5_GLUE
NFP

69


http://core.dpdk.org/supported/

Red Hat OpenStack Platform 13 OVS-DPDK £ &5 <Y £ 5 ¢ 7lo]l=

RING
SOFTNIC
VIRTIO

For more information about the drivers, see
http://dpdk.org/doc/guides-17.11/nics/index.html
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[stack@undercloud-4 ~]$ nova show 1b72e7a1-c298-4c92-8d2c-0a9fe886e9bc

(...)

| fault | {"message": "Exceeded maximum number of retries. Exceeded max
scheduling attempts 3

for instance 1b72e7a1-c298-4c92-8d2c-0a9fe886e9bc. Last exception: internal error: process exited
while connecting to monitor:

2017-11-23T19:53:20.311446Z gemu-kvm: -chardev pty,id=cha", "code": 500, "details": " File
\"/usr/lib/python2.7/site-packages

/nova/conductor/manager.py\", line 492, in build_instances |

| | filter_properties, instances[0].uuid)

|

| | File \"/usr/lib/python2.7/site-packages/nova/scheduler/utils.py\", line 184, in
populate_retry

| raise exception.MaxRetriesExceeded(reason=msg)

|

|

| | ", "created": "2017-11-23T19:53:227"}
(..)

759 =z 9] /var/log/containers/nova/nova-compute.log = t}3 3 7+ ERROR W A X & Al ¥ 34

8d2c-0a9fe886e9bc]

2017-11-23T19:53:20.477183Z gemu-kvm: -object memory-backend-file,id=ram-
node0,prealloc=yes,mem-path=/dev/hugepages/libvirt
/gemu/7-instance-00000006,share=yes,size=536870912,host-nodes=0,policy=bind:
os_mem_prealloc: Insufficient free host memory

t}.
2017-11-23 19:53:21.021 153615 ERROR nova.compute.manager [instance: 1b72e7a1-c298-4c92-
pages available to allocate guest RAM

T3t libvirtes the 27 A& AAA Y ok

2017-11-23 19:53:02.145+0000: starting up libvirt version: 3.2.0, package: 14.el7_4.3 (Red Hat, Inc.
<http://bugzilla.redhat.com/bugzilla>, 2017-08-22-08:54:01, x86-039.build.eng.bos.redhat.com),
gemu version: 2.9.0(gemu-

kvm-rhev-2.9.0-10.€el7), hosthame: overcloud-compute-1.localdomain

LC_ALL=C PATH=/usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin QEMU_AUDIO_DRV=none
/usr/libexec/gemu-kvm -name

guest=instance-00000006,debug-threads=on -S -object
secret,id=masterKey0,format=raw,file=/var/lib/libvirt/gemu/domain-
5-instance-00000006/master-key.aes -machine pc-i440fx-rhel7.4.0,accel=kvm,usb=off,dump-guest-
core=off -cpu

SandyBridge,vme=on,hypervisor=on,arat=on,tsc_adjust=on,xsaveopt=on -m 512 -realtime mlock=off

[root@overcloud-compute-1 gemul]# cat instance-00000006.log
-smp
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1,sockets=1,cores=1,threads=1 -object memory-backend-file,id=ram-node0,prealloc=yes,mem-
path=/dev/hugepages/libvirt/gemu/5
-instance-00000006,share=yes,size=536870912,host-nodes=0,policy=bind -numa
node,nodeid=0,cpus=0,memdev=ram-node0 -uuid

1b72e7a1-c298-4c92-8d2c-0a9fe886e9bc -smbios 'type=1,manufacturer=Red
Hat,product=0OpenStack
Compute,version=14.0.8-5.el70st,serial=4188fcca-0cd3-4e19-8dc4-4436a54daff8,uuid=1b72e7a1l-
c298-4¢92-8d2¢c

-0a9fe886e9bc,family=Virtual Machine' -no-user-config -nodefaults -chardev
socket,id=charmonitor,path=/var/lib/libvirt
/gemu/domain-5-instance-00000006/monitor.sock,server,nowait -mon
chardev=charmonitor,id=monitor,mode=control -rtc

base=utc,driftfix=slew -global kvm-pit.lost_tick_policy=delay -no-hpet -no-shutdown -boot strict=on -
device piix3

-usb-uhci,id=usb,bus=pci.0,addr=0x1.0x2 -drive file=/var/lib/nova/instances/1b72e7a1-c298-4c92-
8d2c-0a9fe886e9bc

/disk,format=qcow2,if=none,id=drive-virtio-disk0,cache=none -device virtio-blk-
pci,scsi=0ff,bus=pci.0,addr=0x4,drive=drive-

virtio-disk0,id=virtio-disk0,bootindex=1 -chardev
socket,id=charnet0,path=/var/run/openvswitch/vhu9758ef15-d2 -netdev vhost-
user,chardev=charnet0,id=hostnet0 -device virtio-net-
pci,netdev=hostnet0,id=net0,mac=fa:16:3e:d6:89:65,bus=pci.0,addr=0x3

-add-fd set=0,fd=29 -chardev file,id=charserial0,path=/dev/fdset/0,append=on -device isa-
serial,chardev=charserial0,id=serial0

-chardev pty,id=charserial1 -device isa-serial,chardev=charserial1,id=serial1 -device usb-
tablet,id=input0,bus=usb.0,port=1

-vnc 172.16.2.8:2 -k en-us -device cirrus-vga,id=video0,bus=pci.0,addr=0x2 -device virtio-balloon-
pci,id=balloon0,bus=pci.0,addr=0x5 -msg timestamp=on

2017-11-23T19:53:03.217386Z gemu-kvm: -chardev pty,id=charserial1: char device redirected to
/dev/pts/3 (label charseriall)

2017-11-23T19:53:03.359799Z gemu-kvm: -object memory-backend-file,id=ram-
node0,prealloc=yes,mem-path=/dev/hugepages/libvirt
/qemu/5-instance-00000006,share=yes,size=536870912,host-nodes=0,policy=bind:
os_mem_prealloc: Insufficient free host memory

pages available to allocate guest RAM

2017-11-23 19:53:03.630+0000: shutting down, reason=failed

2017-11-23 19:53:10.052+0000: starting up libvirt version: 3.2.0, package: 14.el7_4.3 (Red Hat, Inc.
<http://bugzilla.redhat.com/bugzilla>, 2017-08-22-08:54:01, x86-039.build.eng.bos.redhat.com),
gemu version: 2.9.0(gemu-

kvm-rhev-2.9.0-10.el7), hostname: overcloud-compute-1.localdomain

LC_ALL=C PATH=/usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin QEMU_AUDIO_DRV=none
/usr/libexec/gemu-kvm -name

guest=instance-00000006,debug-threads=on -S -object
secret,id=masterKey0,format=raw,file=/var/lib/libvirt/gemu/domain-
6-instance-00000006/master-key.aes -machine pc-i440fx-rhel7.4.0,accel=kvm,usb=off,dump-guest-
core=off -cpu

SandyBridge,vme=on,hypervisor=on,arat=on,tsc_adjust=on,xsaveopt=on -m 512 -realtime mlock=off
-smp

1,sockets=1,cores=1,threads=1 -object memory-backend-file,id=ram-node0,prealloc=yes,mem-
path=/dev/hugepages/libvirt/gemu/6-
instance-00000006,share=yes,size=536870912,host-nodes=0,policy=bind -numa
node,nodeid=0,cpus=0,memdev=ram-node0 -uuid

1b72e7a1-c298-4c92-8d2c-0a9fe886e9bc -smbios 'type=1,manufacturer=Red
Hat,product=OpenStack
Compute,version=14.0.8-5.el70st,serial=4188fcca-0cd3-4e19-8dc4-4436a54daff8,uuid=1b72e7a1l-
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c298-4c92-8d2c-

0a9fe886e9bc,family=Virtual Machine' -no-user-config -nodefaults -chardev
socket,id=charmonitor,path=/var/lib/libvirt
/gemu/domain-6-instance-00000006/monitor.sock,server,nowait -mon
chardev=charmonitor,id=monitor,mode=control -rtc

base=utc,driftfix=slew -global kvm-pit.lost_tick_policy=delay -no-hpet -no-shutdown -boot strict=on -
device piix3

-usb-uhci,id=usb,bus=pci.0,addr=0x1.0x2 -drive file=/var/lib/nova/instances/1b72e7a1-c298-4c92-
8d2c-0a9fe886e9bc

/disk,format=qcow2,if=none,id=drive-virtio-disk0,cache=none -device virtio-blk-
pci,scsi=0ff,bus=pci.0,addr=0x4,drive=drive-

virtio-disk0,id=virtio-disk0,bootindex=1 -chardev
socket,id=charnet0,path=/var/run/openvswitch/vhu9758ef15-d2 -netdev vhost-
user,chardev=charnet0,id=hostnet0 -device virtio-net-
pci,netdev=hostnet0,id=net0,mac=fa:16:3e:d6:89:65,bus=pci.0,addr=0x3

-add-fd set=0,fd=29 -chardev file,id=charserial0,path=/dev/fdset/0,append=on -device isa-
serial,chardev=charserial0,id=serial0

-chardev pty,id=charserial1 -device isa-serial,chardev=charserial1,id=serial1 -device usb-
tablet,id=input0,bus=usb.0,port=1

-vnc 172.16.2.8:2 -k en-us -device cirrus-vga,id=video0,bus=pci.0,addr=0x2 -device virtio-balloon-
pci,id=balloon0,bus=pci.0,addr=0x5 -msg timestamp=on

2017-11-23T19:53:11.466399Z gemu-kvm: -chardev pty,id=charserial1: char device redirected to
/dev/pts/3 (label charseriall)

2017-11-23T19:53:11.729226Z gemu-kvm: -object memory-backend-file,id=ram-
node0,prealloc=yes,mem-path=/dev/hugepages/libvirt
/qemu/6-instance-00000006,share=yes,size=536870912,host-nodes=0,policy=bind:
os_mem_prealloc: Insufficient free host memory

pages available to allocate guest RAM

2017-11-23 19:53:12.159+0000: shutting down, reason=failed

2017-11-23 19:53:19.370+0000: starting up libvirt version: 3.2.0, package: 14.el7_4.3 (Red Hat, Inc.
<http://bugzilla.redhat.com/bugzilla>, 2017-08-22-08:54:01, x86-039.build.eng.bos.redhat.com),
gemu version: 2.9.0(gemu-

kvm-rhev-2.9.0-10.el7), hostname: overcloud-compute-1.localdomain

LC_ALL=C PATH=/usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin QEMU_AUDIO_DRV=none
/usr/libexec/gemu-kvm -name

guest=instance-00000006,debug-threads=on -S -object
secret,id=masterKey0,format=raw,file=/var/lib/libvirt/gemu/domain-
7-instance-00000006/master-key.aes -machine pc-i440fx-rhel7.4.0,accel=kvm,usb=off,dump-guest-
core=off -cpu

SandyBridge,vme=on,hypervisor=on,arat=on,tsc_adjust=on,xsaveopt=on -m 512 -realtime mlock=off
-smp

1,sockets=1,cores=1,threads=1 -object memory-backend-file,id=ram-node0,prealloc=yes,mem-
path=/dev/hugepages/libvirt/gemu/7-
instance-00000006,share=yes,size=536870912,host-nodes=0,policy=bind -numa
node,nodeid=0,cpus=0,memdev=ram-node0 -uuid

1b72e7a1-c298-4c92-8d2c-0a9fe886e9bc -smbios 'type=1,manufacturer=Red
Hat,product=0OpenStack
Compute,version=14.0.8-5.el70st,serial=4188fcca-0cd3-4e19-8dc4-4436a54daff8,uuid=1b72e7a1l-
€298-4c92-8d2c

-0a9fe886e9bc,family=Virtual Machine' -no-user-config -nodefaults -chardev
socket,id=charmonitor,path=/var/lib/libvirt
/gemu/domain-7-instance-00000006/monitor.sock,server,nowait -mon
chardev=charmonitor,id=monitor,mode=control -rtc

base=utc,driftfix=slew -global kvm-pit.lost_tick_policy=delay -no-hpet -no-shutdown -boot strict=on -
device piix3-
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usb-uhci,id=usb,bus=pci.0,addr=0x1.0x2 -drive file=/var/lib/nova/instances/1b72e7a1-c298-4c92-
8d2c-0a9fe886e9bc

/disk,format=qcow2,if=none,id=drive-virtio-disk0,cache=none -device virtio-blk-
pci,scsi=0ff,bus=pci.0,addr=0x4,drive=drive-

virtio-disk0,id=virtio-disk0,bootindex=1 -chardev
socket,id=charnet0,path=/var/run/openvswitch/vhu9758ef15-d2 -netdev vhost-
user,chardev=charnet0,id=hostnet0 -device virtio-net-
pci,netdev=hostnet0,id=net0,mac=fa:16:3e:d6:89:65,bus=pci.0,addr=0x3

-add-fd set=0,fd=29 -chardev file,id=charserial0,path=/dev/fdset/0,append=on -device isa-
serial,chardev=charserial0,id=serial0

-chardev pty,id=charserial1 -device isa-serial,chardev=charserial1,id=serial1 -device usb-
tablet,id=input0,bus=usb.0,port=1

-vnc 172.16.2.8:2 -k en-us -device cirrus-vga,id=video0,bus=pci.0,addr=0x2 -device virtio-balloon-
pci,id=balloon0,bus=pci.0,addr=0x5 -msg timestamp=on

2017-11-23T19:53:20.311446Z gemu-kvm: -chardev pty,id=charserial1: char device redirected to
/dev/pts/3 (label charseriall)

2017-11-23T19:53:20.477183Z gemu-kvm: -object memory-backend-file,id=ram-
node0,prealloc=yes,mem-path=/dev/hugepages/libvirt
/qemu/7-instance-00000006,share=yes,size=536870912,host-nodes=0,policy=bind:
os_mem_prealloc: Insufficient free host memory

pages available to allocate guest RAM

2017-11-23 19:53:20.724+0000: shutting down, reason=failed
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1. meminfo = 321§t} o1& NUMA == 2MB hugepages 9 51271 &] A} 7158
hugepages©] & 3l ¥ ulo] A & B ol F 1t}

[root@overcloud-compute-1 ~]# cat /sys/devices/system/node/node*/meminfo | grep -i huge
Node 0 AnonHugePages: 2048 kB
Node 0 HugePages_Total: 1024
Node 0 HugePages_Free: 512
Node 0 HugePages_Surp: 0

Node 1 AnonHugePages: 2048 kB
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Node 1 HugePages_Total: 1024
Node 1 HugePages_Free: 512
Node 1 HugePages_Surp: 0

2. NUMA o} 4 & g .

[root@overcloud-compute-1 noval# Iscpu | grep -i NUMA
NUMA node(s): 2

NUMA node0 CPU(s): 0-3

NUMA node1 CPU(s): 4-7

3. OVSO| A o okl o) & 5 o] A & &3l T} th-& £ o] 4 OVSE NUMA == 512MB 2] tf
TFE o] A & o T

[root@overcloud-compute-1 virt]# ovs-vsctl list Open_vSwitch | grep mem
other_config : {dpdk-init="true", dpdk-lcore-mask="3", dpdk-socket-mem="512,512",
pmd-cpu-mask="1e"}

4, tFL Z ol E AFESFe] ol 2~H A i E(1vCPU 2 512MB == v 2.2]):

Al

[stack@undercloud-4 ~]$ nova flavor-show m1.tiny

+ + +
| Property | Value
+ + +

| OS-FLV-DISABLED:disabled | False |
| OS-FLV-EXT-DATA:ephemeral |0 |

| disk | 8 |

| extra_specs | {"hw:cpu_policy": "dedicated", "hw:mem_page_size": "large"} |
|id | 49debbdb-c12e-4435-97ef-f575990b352f |

| name | m1.tiny |

| os-flavor-access:is_public | True |

| ram | 512 |

| rxtx_factor [ 1.0 |

| swap | |

| vepus | 1 |

+ + +

A2 27F FH E 5 NUMA TS v 2] & Ay o

[stack@undercloud-4 ~]$ nova list | grep d98772d1-119e-48fa-b1d9-8a68411cbalb
| d98772d1-119e-48fa-b1d9-8a68411cbalb | cirros-test0 | ACTIVE | - | Running |
provider1=2000:10::f816:3eff:fe8d:a6ef, 10.0.0.102 |

[root@overcloud-compute-1 noval# cat /sys/devices/system/node/node*/meminfo | grep -i
huge

Node 0 AnonHugePages: 2048 kB

Node 0 HugePages_Total: 1024

Node 0 HugePages_Free: 0

Node 0 HugePages_Surp: 0

Node 1 AnonHugePages: 2048 kB

Node 1 HugePages_Total: 1024

Node 1 HugePages_Free: 256

Node 1 HugePages_Surp: 0
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I nova boot --nic net-id=$NETID --image cirros --flavor m1.tiny --key-name id_rsa cirros-test0
ol lxE a7t B HA ey

[stack@undercloud-4 ~]$ nova list

+ + + + + +
+
| ID | Name | Status | Task State | Power State | Networks
|
+ + + + + +
+
| 1b72e7a1-c298-4c92-8d2¢c-0a9fe886e9bc | cirros-test0 | ERROR | - | NOSTATE |
|
| ad44c43ca-49ad-43c5-b8a1-543ed8ab80ad | cirros-testO | ACTIVE | - | Running |
provider1=2000:10::f816:3eff:fe0f:565b, 10.0.0.105 |
| e21bad401-6161-45e6-8a04-6c45cef4aale | cirros-test0 | ACTIVE | - | Running |
provider1=2000:10::f816:3eff:fe69:18bd, 10.0.0.111 |
+ + + + + +
+

[root@overcloud-compute-1 gemul# cat /sys/devices/system/node/node*/meminfo | grep -i
huge

Node 0 AnonHugePages: 2048 kB

Node 0 HugePages_Total: 1024

Node 0 HugePages_Free: 0

Node 0 HugePages_Surp: 0

Node 1 AnonHugePages: 2048 kB

Node 1 HugePages_Total: 1024

Node 1 HugePages_Free: 512

Node 1 HugePages_Surp: 0

6. /var/log/containers/nova/nova-compute.log 2] g H = 21 =8 2~ CPUZF NUMA == Q¢°f 1274
HAosS HoF Yk

<names>instance-00000006</name>
<uuid>1b72e7a1-c298-4c92-8d2c-0a9fe886e9bc</uuid>
<metadata>
<nova:instance xmins:nova="http://openstack.org/xmins/libvirt/nova/1.0">
<nova:package version="14.0.8-5.el70st"/>
<nova:namexcirros-testO</nova:name>
<nova:creationTime>2017-11-23 19:53:00</nova:creationTime>
<nova:flavor name="m1.tiny">
<nova:memory>512</nova:memory>
<nova:disk>8</nova:disk>
<nova:swap>0</nova:swap>
<nova:ephemeral>0</nova:ephemeral>
<nova:vcpus>1</nova:vcpus>
</nova:flavor>
<nova:owner>
<nova:user uuid="5d1785ee87294a6fad5e2bdddd91cc20">admin</nova:user>
<nova:project uuid="8c307c08d2234b339c504bfdd896¢c13e">admin</nova:project>
</nova:owner>
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<nova:root type="image" uuid="6350211f-5a11-4e02-a21a-cb1c0d543214"/>
</nova:instance>
</metadata>
<memory unit="KiB'>524288</memory>
<currentMemory unit="KiB'>524288</currentMemory>
<memoryBacking>
<hugepages>
<page size="2048' unit='KiB' nodeset="'0"/>
</hugepages>
</memoryBacking>
<vcpu placement='"static'>1</vcpu>
<cputune>
<shares>1024</shares>
<vcpupin vepu='0' cpuset="2"/>
<emulatorpin cpuset="2"/>
</cputune>
<numatune>
<memory mode='strict' nodeset='0"/>
<memnode cellid='0" mode='strict' nodeset='0'"/>
</numatune>

numatune 4] 4 o] 4] nodeset="0"-& NUMA Q9| A W] 2] 7} 23 J E < vJepd Yok

HeAbs A" oM ARG EHA] b it i F o] A Ml 2] 2 novael 4EH T = s Th

[root@overcloud-compute-1 virt]# grep reserved_huge /var/lib/config-data/puppet-
generated/nova_libvirt/etc/nova/nova.conf -B1

[DEFAULT]

reserved_huge pages=node:0,size:2048,count:512

reserved_huge pages=node:1,size:2048,count:512

size w7l W 4= KiB2] U]+ &= #H o] x] = 7] Y Yt} count ul] 7l Hl 4= NUMA == OVSol| A A}-&31= 1)
TR # ol A FP Yt ol & &9 Open vSwitchol| A A1-&-3t= &7 v B2] 9] 40969] 74 9 th& ah< At
SR

>~

[DEFAULT]
reserved_huge pages=node:0,size:1GB,count:4
reserved_huge pages=node:1,size:1GB,count:4

OpenStack director & A}-&3lo] & sl W] of] o 3+ #A] 8F W] 8-& Red Hat OpenStack Platform 102]
/etc/nova/nova.confol reserved_huge_pagesE A4 al= HHH & 2814 A 9.

reserved_huge_pages = None
(Unknown) Number of huge/large memory pages to reserved per NUMA host cell.
Possible values:

A list of valid key=value which reflect NUMA node ID, page size (Default unit is KiB) and number of
pages to be reserved.

reserved_huge_pages = node:0,size:2048,count:64 reserved_huge_pages =
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node:1,size:1GB,count:1

In this example we are reserving on NUMA node 0 64 pages of 2MiB and on NUMA node 1 1 page
of 1GiB.

/etec/nova/nova.conf o 4] debugE 24 3} 5} openstack-nova-compute = tHA] A #Hel & 2 19 T}
= AR IAIEHY

[root@overcloud-compute-1 virt]# docker restart nova_compute

(...)

[root@overcloud-compute-1 virt]# grep reserved_huge_pages /var/log/containers/nova/nova-
compute.log | tail -n1

2017-12-19 17:56:40.727 26691 DEBUG oslo_service.service [req-e681e97d-7d99-4ba8-bee7-
5f7a3f655b21 - - - - - ]

reserved_huge pages = [{'node": '0', 'count': '512', 'size": '2048'}, {'node": '1", 'count": '512', 'size":
'2048'}] log_opt_values /usr/lib/python2.7/site-packages/oslo_config/cfg.py:2622
[root@overcloud-compute-1 virt]#
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2. AFY =9 perf & 2 Xt

I yum install perf -y
3. Open vSwitch ¥ 2 RPM& A %] g t}.

I subscription-manager repos --enable=rhel-7-server-openstack-13-debug-rpms
4. pidstat % & S A %] & oF gt}

I yum install sysstat -y

121 2

o] 44 o] || & ALgshe] Hlole BAS o)A sta £ g

12.1.1. PMD 28 =

1 PMD 28l =) 92 & sl gt

IFS=$"\n"; for I in $(ps -T -p “pidof ovs-vswitchd™ | grep pmd);do PID="echo $I | awk '{print
$2}"; PMD="echo $I | awk

"{print $NF}" ; PCPU="taskset -c -p $PID | awk '{print $NF}" ; echo "$PMD with PID $PID in
on pCPU $PCPU"; done

& =¥ v AEU

[root@overcloud-compute-1 ~J# IFS=$"\n"; for | in $(ps -T -p “pidof ovs-vswitchd™ | grep
pmd);do PID="echo $I | awk

"{print $2}"; PMD="echo $I | awk '{print $NF}" ; PCPU="taskset -c -p $PID | awk ‘{print $NF}"
; echo "$PMD with PID $PID in on pCPU

$PCPU"; done

pmd545 with PID 412314 in on pCPU 2

pmd555 with PID 412315 in on pCPU 4

pmd550 with PID 412316 in on pCPU 6

pmd551 with PID 412317 in on pCPU 8

pmd553 with PID 412318 in on pCPU 22

pmd554 with PID 412319 in on pCPU 24

pmd549 with PID 412320 in on pCPU 26

pmd556 with PID 412321 in on pCPU 28

pmd546 with PID 412322 in on pCPU 3

pmd548 with PID 412323 in on pCPU 5

pmd547 with PID 412324 in on pCPU 23

pmd552 with PID 412325 in on pCPU 25

2. FAIE At sdperflm=s Aty 52 AF I
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e gather_perf_data_a.sh 23 EE A .

cat<<'EOF'>>gather_perf_data_a.sh
#!/bin/bash -x

IFS=$"\n";
dir_name=/tmp/perf_record_a

mkdir ${dir_name}

rm -f ${dir_name}/*

for I'in $(ps -T -p “pidof ovs-vswitchd™ | grep pmd);do PID="echo $I | awk {print $2}";
PMD-="echo $I | awk {print $NF}" ; PCPU="taskset -c -p $PID | awk '{print $NF}" ; echo
"$PMD with PID $PID in on pCPU $PCPU"; done > ${dir_name}/pmds.txt

for I'in $(ps -T -p “pidof ovs-vswitchd" | grep pmd);do

PID="echo $I | awk {print $2}";

PMD="echo $I | awk '{print $NF}" ;

PCPU="taskset -c -p $PID | awk '{print $NF}" ;

echo "$PMD with PID $PID in on pCPU $PCPU";

date

perf record -C $PCPU -g -o perf_record_-g_$PCPU sleep 60 &
done

sleep 80

for I'in $(ps -T -p “pidof ovs-vswitchd™ | grep pmd);do

PID="echo $I | awk {print $2}";

PMD="echo $I | awk '{print $NF}" ;

PCPU="taskset -c -p $PID | awk '{print $NF}" ;

echo "$PMD with PID $PID in on pCPU $PCPU";

date

perf record -C $PCPU -o perf_record_$PCPU sleep 60 &
done

sleep 80

for fin perf_record_-g_*;do
perf report -g -i $f | cat > ${dir_name}/perf_report_$f.txt ;
rm -f $f

done

for fin perf_record_*;do
perf report -i $f | cat > ${dir_name}/perf_report_$f.txt ;
rm -f $f

done

archive_name="${dir_name}_"hostname"_"date '+%F_%H%m%S" .tar.gz"
tar -czf $archive_name ${dir_name}

echo "Archived all data in archive ${archive_name}"
EOF

o zagEs Ay

chmod +x gather_perf_data_a.sh
Jgather_perf_data_a.sh

80



127%. PERFE A}-£-38lo] OVS DPDK PMD CPU A8 3 24 3l 2 2 24| 3l 2 "o g A4

[k

24 &= perf report -i ${archive_name} & A} &3} 2] S 5= AHF Ut Red Hat A9 38 €& # o]
¢l 79 A3} tar of7Lo] B E A o] of] HE- o

12.1.2. &7} d o]

7} "ol 8 & <=3 sl gather_perf_data_b.sh ~3H =2 44 JY}.

=
cat<<'EOF'>>gather_perf_data_b.sh
#!/bin/bash -x
dir_name=/tmp/perf_record_b
mkdir ${dir_name}

rm -f ${dir_name}/*

date > ${dir_name}/pidstat1.txt
pidstat -u -t -p “pidof ovs-vswitchd’, pidof ovsdb-server 5 12 >> ${dir_name}/pidstat1.txt &
perf record -p “pidof ovs-vswitchd" -g --call-graph dwarf sleep 60

sleep 20

date > ${dir_name}/pidstat2.txt
pidstat -u -t -p “pidof ovs-vswitchd", pidof ovsdb-server’ 1 60 >> ${dir_name}/pidstat2.txt

mv perf.data perf.data_openvswitch

perf script -F tid -i perf.data_openvswitch | sort -u | grep -0 '[0-9]*" | xargs -n1 -I{} perf report -i
perf.data_openvswitch --no-children --percentage relative --stdio --tid {} -g none >
${dir_name}/perf_reports.txt

perf script -F tid -i perf.data_openvswitch | sort -u | grep -0 '[0-9]*" | xargs -n1 -I{} perf report -i
perf.data_openvswitch --no-children --percentage relative --stdio --tid {} >
${dir_name}/perf_reports_callgraph.txt

rm -f perf.data_openvswitch
archive_name="${dir_name}_"hostname"_"date '+%F_%H%m%S" .tar.gz"
tar -czf $archive_name ${dir_name}

echo "Archived all data in archive ${archive_name}"
EOF

2. 2aYES PP ok

chmod +x gather_perf_data_b.sh
Jgather_perf_data_b.sh

=77
Yz F7ko] 24 gy perf.data’ 9 2 o 2] 7]7pntol E 9] 25
eSS F AFU T

Red Hat Al ¥]Zl ol &l & o}= 7 -¢- 2 3} tar of7Fo] B & Al o] 20l HF- ).

12.1.3. Open vSwitch £ 1
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1. & OVS(Open vSwitch) 2 25 A ¥t} /var o] t] ==
£ A}g-3}e] /var 2 du -sh /var/log/openvswitch ] t]j ==
71 gl g

I tar -cvzf /var/openvswitch_"hostname’™_"date +"%F_%H%M%S" .tar.gz /var/log/openvswitch

2. A3} 3 (4: /var/openvswitch_overcloud-compute-0_2018-02-27_153713.tar.gz )3 #4 2]
A Aol 2o AA g

3. sosreportE Ay /d 3FaL A Y tf /var o] ] =3 F ko] T E A Yt df -h & A1-8-31
/vare] 23 F7+S SR

I sosreport --batch --all-logs
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1374 NFV e} 317 7178 3474 o) A VIRSH EMULATORPIN A}

NFVE %3+ Red Hat OpenStack Platformell 4] virsh emulatorpin A}-8-2] o &8 &kl slef ™ o] A3} E A}

Red Hat OpenStack Platform {vernum} NFV &-73 o] A 3} 7] £ o] d A 3131 o E @ o] §] 2y = 317 9]
T A FUFYTH

13.2. 3l 4 =

o] 44 & A}gato] o Bal ol el = w4 L 2Absh L TR T

13.2.1. gemu-kvm o &g o] E] 2@ =

g ol SH=Ee 7 HA stedo] ol EH o] AS AT RJABHE 83 W A T2 A A5 At
Uttt vCPUE A8 st#] &&= 28 == qemu-kvm Oﬂz_rﬂlOlEi Y =AYt o A E FxsH A Q.

[root@overcloud-compute-0 ~]# ps -Tp "pgrep -f instance-00000009
PID SPIDTTY TIME CMD

364936 364936 ? 00:00:02 gemu-kvm

364936 364946 ? 00:00:00 gemu-kvm

364936 364952 ? 00:00:52 CPU 0/KVM

364936 364953 ? 00:00:26 CPU 1/KVM

364936 364954 ? 00:00:30 CPU 2/KVM

364936 364956 ? 00:00:00 vnc_worker

Linux CFS(2H4 3] 34 3 2AI =8 & 2ls) o 58 oH 2y =& Lk

© = libvirte] ol Edl o] g & A
Eof g o8 Wl A stute] pCPUAA T & pCPUR 7] 4 o 2 o] 53 o

NFV 7€) 2= 2.0 4] isolcpus wj W5 & AHg & o) of Fal ol 8] 22| =8 74510 BA7H 4 &

)
Stk o 719 74 & 9% CPUSIA] CFS <71 292 ARARS G2 YU, lsolcpus 10 &
A s S A3 o Bel1E] Sk AAE A €l shi CPUS FRell 1A &40l MAE + 36

Yt

Edely LHEe] e g3 2yt
® QEMU-kvm =3 =
® vnc_worker =@ =

® vhost-<gemu-kvm PID> #Ad 2 g = (virtio virtio-net A}-&)(sleo] Hrlo] A o] A Y EHA)

13.2.2. o) B0l g 28 = 24| /| B 57

7182 0 % novae E& vCPUS &3 pCPUC A4 A4 d ol&d o8 ¥ = g S +4 g
isolcpus 7| & AME-SHA] b= A F- ol g ol H LU= % 5 pCPUCIIA of of gk 5= 9l o =713
o2 shi}e] pCPUAIA Th& 22l = 2 o] 53T,

virsh dumpxml instance-0000001d
(-r)

<vcpu placement='"static'>4</vcpu>
<cputune>
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<shares>4096</shares>

<vcpupin vepu='0' cpuset='34"/>

<vcpupin vepu='1' cpuset="14"/>

<vcpupin vepu="2' cpuset="10"/>

<vcpupin vepu='"3' cpuset="30"/>

<emulatorpin cpuset='10,14,30,34"/>
</cputune>

(..)

[root@overcloud-compute-0 ~]# virsh dumpxml instance-00000009

(...)
<nova:vcpus>3</nova:vcpus>
<vcpu placement='"static'>3</vcpu>

<vcpupin vepu='0' cpuset="1"/>
<vcpupin vepu='1' cpuset="2"/>
<vcpupin vepu="2' cpuset='3"/>

(...)

<emulatorpin cpuset="1-3'/>

(...)

w2k o] 2 g CPU= gemu?] ol &8l o8 el =2 A4 T ¢ lon= gf7lo] &4 5 dFyth

ol EdlolH 2= Y A E L 75 AA 8 AFol o g 2pA g &2 ¥ 21468004 4
OpenStack Change 510897 & ZZ 34 Al 2

of A Al A ZQtollAM v 2d= A A2 A s
Valid THREAD-POLICY values are:
- “share": (default) The emulator threads float across the pCPUs
associated to the guest. To place a workload's emulator threads on
a set of isolated physical CPUs, set “"share’ ™ and
“"[compute]/cpu_shared_set configuration option to the set of

host CPUs that should be used for best-effort CPU resources.

- “isolate™": The emulator threads are isolated on a single pCPU.

13.2.3. isolcpus on emulator Thread Scheduling®] & & & &
isolcpus 7} AR8- =] 3= 73 CFS 27 Z 2] 7h M| A 3= 3L B o el o] ] 2 =7k ARE- ks s 7k vt
2 A1¥E pCPUANA Al gt A#H 02 79 e F7F 0] glod I2' 2 5 sfke] vePUZL
dEdely L =ote] gax AT Aol Fobd Ytk
2} A g ) & & Kernel.org Bugzilla - Bug 116701 o) A &<l & 4= 915y th
o G FS AHE St o Bl ol 28 =) A] ALE-EhE vCPUE E1 g o

PCPU=MIN([EMULATORPINSET])
VCPU=REVERSE_CPUSET(PCPU)

REVERSE_CPUSET := SELECT pcpu from “virsh dumpxml <instance name> | grep
"cpuset=$PCPU™
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o0 E o] o] A2E LM BE o BeolE 2 =9t 5he] FFL /|2 A B0 E B AENA HEE
32 4& g

—_

[root@overcloud-compute-0 ~]# taskset -a -c -p "pgrep -f instance-00000009
pid 364936's current affinity list: 1-3
pid 364946's current affinity list: 1-3
pid 364952's current affinity list: 1
pid 364953's current affinity list: 2
pid 364954's current affinity list: 3
pid 364956's current affinity list: 1-3
[root@overcloud-compute-0 ~]# ps -Tp "pgrep -f instance-00000009
PID SPIDTTY TIME CMD
364936 364936 ? 00:00:02 gemu-kvm
364936 364946 ? 00:00:00 gemu-kvm
364936 364952 ? 00:00:51 CPU 0/KVM
364936 364953 ? 00:00:26 CPU 1/KVM
364936 364954 ? 00:00:30 CPU 2/KVM
364936 364956 ? 00:00:00 vnc_worker
[root@overcloud-compute-0 ~]# pgrep -f vhost- | xargs -I {} taskset -a -c -p {}
pid 364948's current affinity list: 1-3
pid 364949's current affinity list: 1-3
pid 364950's current affinity list: 1-3
[root@overcloud-compute-0 ~]#

isolcpusel §17 2= o B o] E] 2] = 9} vhost-* 22 = 3= pCPUIG) A 4 8) ] 31 ThA] of oFx] %] 9}
o}

)3
°

cat /proc/sched_debug | sed '/*cpu#/,/*runnable/{//\d}' | grep vhost -C3
(...)
cpu#1, 2099.998 MHz
runnable tasks:
task PID tree-key switches prio  wait-time sum-exec sum-sleep

watchdog/1 11 -2.995579 410285 O 0.000000 5025.887998 0.000000 0/

migration/1 12 0.000000 79 0 0.000000 3.375060 0.000000 0/

ksoftirqgd/1 13 5172444.259776 54 120 0.000000 0.570500 0.000000 0/

kworker/1:0 14 5188475.472257 370 120 0.000000 14.707114 0.000000 0/

kworker/1:0H 15  8360.049510 10 100 0.000000 0.150151 0.000000 0/

kworker/1:1 2707 5045807.055876 16370 120 0.000000 793.611916 0.000000
0/

kworker/1:1H 2763 5187682.987749 11755 100 0.000000 191.949725
0.000000 0/

gemu-kvm 364936  3419.522791 50276 120 0.000000 2476.880384
0.000000 0 /machine.slice/machine-gemu\x2d6\x2dinstance\x2d00000009.scope/emulator

gemu-kvm 364946  1270.815296 102 120 0.000000 23.204111 0.000000
0 /machine.slice/machine-gemu\x2d6\x2dinstance\x2d00000009.scope/emulator

CPU 0/KVM 364952 52703.660314 53709 120 0.000000 52715.105472
0.000000 0 /machine.slice/machine-gemu\x2d6\x2dinstance\x2d00000009.scope/vcpul

vnc_worker 364956 123.609634 1 120 0.000000 0.016849 0.000000 0
/machine.slice/machine-gemu\x2d6\x2dinstance\x2d00000009.scope/emulator

vhost-364936 364948  3410.527677 1039 120 0.000000 84.254772 0.000000
0 /machine.slice/machine-gemu\x2d6\x2dinstance\x2d00000009.scope/emulator

vhost-364936 364949  3407.341502 55 120 0.000000 2.894394 0.000000 0
/machine.slice/machine-gemu\x2d6\x2dinstance\x2d00000009.scope/emulator

vhost-364936 364950  3410.395220 174 120 0.000000 10.969077 0.000000
0 /machine.slice/machine-gemu\x2d6\x2dinstance\x2d00000009.scope/emulator
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cpu#2, 2099.998 MHz
runnable tasks:

task PID tree-key switches prio  wait-time sum-exec sum-sleep

watchdog/2 16 -5.995418 410285 O 0.000000 5197.571153 0.000000 0/
migration/2 17 0.000000 79 0 0.000000 3.384688 0.000000 0/
ksoftirqgd/2 18 -7.031102 3 120 0.000000 0.019079 0.000000 0/
kworker/2:0 19 0.119413 39 120 0.000000 0.588589 0.000000 0/
kworker/2:0H 20 -1.047613 8 100 0.000000 0.086272 0.000000 0/
kworker/2:1 2734 1475469.236026 11322 120 0.000000 241.388582 0.000000
0/
CPU 1/KVM 364953 27258.370583 33294 120 0.000000 27269.017017
0.000000 0 /machine.slice/machine-gemu\x2d6\x2dinstance\x2d00000009.scope/vcpui

cpu#3, 2099.998 MHz
runnable tasks:

task PID tree-key switches prio  wait-time sum-exec sum-sleep

watchdog/3 21 -5.996592 410285 O 0.000000  4970.777439 0.000000 0/
migration/3 22 0.000000 79 0 0.000000 3.886799 0.000000 0/
ksoftirqd/3 23 -7.035295 3 120 0.000000 0.014677 0.000000 0/
kworker/3:0 24 17.758583 38 120 0.000000 0.637152 0.000000 0/
kworker/3:0H 25 -1.047727 8 100 0.000000 0.077141 0.000000 0/
kworker/3:1 362530 154177.523420 83 120 0.000000 6.544285 0.000000 0
/
CPU 2/KVM 364954 32456.061889 25966 120 0.000000 32466.719084
0.000000 0 /machine.slice/machine-gemu\x2d6\x2dinstance\x2d00000009.scope/vcpu2

13.2.4. o ¢ o] &l =9 A 9%
o] AP AL o) Belolg 2l =8 the W] E 9] el wj X sH 4ol thsl 4 o,
® OpenvSwitche] Q1 ~EH 2 U netdev Bl o] ¥ 7 2 2] DPDK Y EH

2~€1 2= 1) ¢] DPDK ] 9] 7, Open vSwitch®] A] 28] gl o] 6] 7 & 1 sto]siuto] 4 o] A 7
W=7

oo

® OpenvSwitche] Q=" 2 ) Ad U E L 7] % netdev datapath

13.2.4.1. Open vSwitch9] ¢12¥l 2 9 netdev datapathol] 4] DPDK Y| E ¢ 7] & A}&3}l ol &
ol e =9 HA ujx|

DPDK7} QIZ=E 2 ol A A3 =™ 3| 2] A 2] 7} 2 0 2 ARE- 2} g el A =38 | Y vk vCPUOol A A )
T % PMDE °ko}xl Al Q. 0] = OS H RIBHE A g &2 & ol glojof a17] Wl &P th &
2 o] PMD CPUE &4 222 Ag)slal CPUS 100%7F D 8822 A -s|A &= ¢ HUth o]l &t
VCPU Z a7 A | A ¢ 2l &d o] 3T = lF Y th mhebA] emulatorpin cpuset-2 10174 H S
7F A 7P CPUE A gl st &8 % CPUSH F A A 5= W2 o &2 A8l oF gyt

_é

Q) 228l 2= ] o] 4| DPDK W E 97 & A&

g3k 5 o Ealol B 2w =9 H4 941 vCPU 0L A sk
pCPU = 71 CPUE A3 A elslA &=

2§ 225 CPUY T

§12= 1) 9] 3ho] i uko] 4 4 DPDKe| A OVS-DPDKE AH§ 5H 75 o ¢l o] ] 29 =& vCPU 09|
U

ﬁw
)

ol
1
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13.2.4.2. Open vSwitch2] ¢12~E 2 9 x| 2 €] glo|E] 7 2] DPDK U E QA& A1&3lo] ol &
gdloly g =9 HA x|

shol s uho] Aol 4 Ad FHUIEH AL ALEehE ol s ukol Ao 4 37 A2 7k A el A APy
o},

91228 2 Y of] A DPDK W] E 91 %) & AH§- 31 ¢ ol Balol el e = 2] 5 9= vCPU 0L A gl 3l
PCPU m = 7H4¢ CPUS A 2] 8% e 118 224 CPUYY T

o] Alvkg] 204 = vNIC tf 71 B ol o &+ 9 71 =] 2] 7} 3} o] 3 ufo] # 2] vhost-<qemu-kvm PID> 7|2 24
S oA AUt Egjgo] W A S olH e AL 2H == AIT CPUREE S T AF YT
ol E# oy =0 A X = el whet 27 = ojoF g th

[root@overcloud-compute-0 ~]# ps aux | grep vhost-

root 364948 0.0 0.0 0 07 S 20:32 0:00 [vhost-364936]
root 364949 0.0 00 0 07 S 20:32 0:00 [vhost-364936]
root 364950 0.0 0.0 0 07 S 20:32 0:00 [vhost-364936]

13.2.4.3. Open vSwitch?] Q1 2~€l 2 9 petdev H| o] E] ZA 2 YA A2 U EY A S AL 514 9
EEolH 2= HZ 9 x|

Azrlz ) A Y EG Aol e T 7hA SH el gy

o oS Sol At WollM 2xEirgsot 22 JAEHHE M 2E H AU o2 d A f ol &
golg 2 =d F7pCPUE 23 Zartlom Y EAAJBHEES A2l shA] &= pCPU
o]

o o= o]y A= sl L3 NUM

13.3.1. d & 37

t) & $F7 o] 4] = instance -0000001d <1 28 2 3 sut2 A8 3y o B 3H gemu-kvm 28 =0 &= o
PID7F 2l 54 T}

[root@overcloud-compute-0 ~]# pidof gemu-kvm
73517

13.3.2. emulatorpin®] 25 "2

7122 © 2 Red Hat OpenStack Platform #l] Z o] A = t}& A4 S AF&3 T}

virsh dumpxml instance-0000001d
(...)
<vcpu placement='"static'>4</vcpu>
<cputune>
<shares>4096</shares>
<vcpupin vepu='0' cpuset='34"/>
<vcpupin vepu='1' cpuset="14"/>
<vcpupin vepu="2' cpuset="10"/>
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<vcpupin vepu='"3' cpuset="30"/>
<emulatorpin cpuset='10,14,30,34"/>
</cputune>

(..)

o] & ¢l&ll gemu-kvm, vnc_worker 53} 728 o g o] g Ay = 9] o 7] X] & o] WA §y T}

[root@overcloud-compute-0 ~]# ps -T -p 73517
PID SPIDTTY TIME CMD

73517 73517 7 00:00:00 gemu-kvm
73517 73527 ? 00:00:00 gemu-kvm
73517 735357 00:00:06 CPU 0/KVM
73517 73536 ? 00:00:02 CPU 1/KVM
73517 73537 ? 00:00:03 CPU 2/KVM
73517 73538 ? 00:00:02 CPU 3/KVM
73517 73540 ? 00:00:00 vnc_worker

[root@overcloud-compute-0 ~]# taskset -apc 73517

pid 73517's current affinity list: 10,14,30,34

pid 73527's current affinity list: 10,14,30,34

pid 73535's current affinity list: 34

pid 73536's current affinity list: 14

pid 73537's current affinity list: 10

pid 73538's current affinity list: 30

pid 73540's current affinity list: 10,14,30,34

[root@overcloud-compute-0 ~J# virsh vcpupin instance-0000001d | awk '$NF~/[0-9]+/ {print $NF}' |
sort -n | while read CPU; do sed '/cpu#/,/runnable task/{//!d}' /proc/sched_debug | sed -n
"/Ncpu#${CPU},/,/ $/p" ; done
cpu#10, 2197.477 MHz
runnable tasks:

task PID tree-key switches prio  wait-time sum-exec sum-sleep

migration/10 64 0.000000 107 O 0.000000 90.232791 0.000000 0/
ksoftirqd/10 65 -13.045337 3 120 0.000000 0.004679 0.000000 0/
kworker/10:0 66 -12.892617 40 120 0.000000 0.157359 0.000000 0/
kworker/10:0H 67 -9.320550 8 100 0.000000 0.015065 0.000000 0/
kworker/10:1 17996  9695.675528 23 120 0.000000 0.222805 0.000000 0/
gemu-kvm 73517  1994.534332 27105 120 0.000000 886.203254 0.000000
0 /machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/emulator
gemu-kvm 73527 722.347466 84 120 0.000000 18.236155 0.000000 0
/machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/emulator
CPU 2/KVM 73537  3356.749162 18051 120 0.000000  3370.045619
0.000000 0 /machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/vcpu2
vnc_worker 73540 354.007735 1 120 0.000000 0.047002 0.000000 0
/machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/emulator
worker 74584  1970.499537 5 120 0.000000 0.130143 0.000000 0
/machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/emulator
worker 74585  1970.492700 4 120 0.000000 0.071887 0.000000 0
/machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/emulator
worker 74586  1982.467246 3 120 0.000000 0.033604 0.000000 0
/machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/emulator
worker 74587  1994.520768 1 120 0.000000 0.076039 0.000000 0
/machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/emulator
worker 74588  2006.500153 1 120 0.000000 0.004878 0.000000 0
/machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/emulator
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cpu#14, 2197.477 MHz
runnable tasks:
task PID tree-key switches prio  wait-time sum-exec sum-sleep

migration/14 88 0.000000 107 O 0.000000 90.107596 0.000000 0/
ksoftirqd/14 89 -13.045376 3 120 0.000000 0.004782 0.000000 0/
kworker/14:0 90 -12.921990 40 120 0.000000 0.128166 0.000000 0/
kworker/14:0H 91 -9.321186 8 100 0.000000 0.016870 0.000000 0/
kworker/14:1 17999  6247.571171 5 120 0.000000 0.028576 0.000000 0/
CPU 1/KVM 73536  2274.381281 6679 120 0.000000 2287.691654 0.000000
0 /machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/vcpui

cpu#30, 2197.477 MHz
runnable tasks:
task PID tree-key switches prio  wait-time sum-exec sum-sleep

migration/30 180 0.000000 107 O 0.000000 89.206960 0.000000 0/
ksoftirqd/30 181 -13.045892 3 120 0.000000 0.003828 0.000000 0/
kworker/30:0 182 -12.929272 40 120 0.000000 0.120754 0.000000 0/
kworker/30:0H 183 -9.321056 8 100 0.000000 0.018042 0.000000 0/
kworker/30:1 18012  6234.935501 5 120 0.000000 0.026505 0.000000 0/
CPU 3/KVM 73538  2474.183301 12595 120 0.000000 2487.479666
0.000000 0 /machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/vcpud

cpu#34, 2197.477 MHz
runnable tasks:
task PID tree-key switches prio  wait-time sum-exec sum-sleep

migration/34 204 0.000000 107 O 0.000000 89.067908 0.000000 0/
ksoftirqd/34 205 -13.046824 3 120 0.000000 0.002884 0.000000 0/
kworker/34:0 206 -12.922407 40 120 0.000000 0.127423 0.000000 0/
kworker/34:0H 207 -9.320822 8 100 0.000000 0.017381 0.000000 0/
kworker/34:1 18016  10788.797590 7 120 0.000000 0.042631 0.000000 0/
CPU 0/KVM 73535  5969.227225 14233 120 0.000000  5983.425363
0.000000 0 /machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/vcpul

o & o] ] 2¥ =+ virsh emulatorping A3} o] 58 4= gl &1 o}

I virsh emulatorpin instance-0000001d 34

CPUZFold & 2= Aaert i gyrh

[root@overcloud-compute-0 ~]# ps -T -p 73517
PID SPIDTTY TIME CMD

73517 73517 7 00:00:00 gemu-kvm
73517 73527 ? 00:00:00 gemu-kvm
73517 735357 00:00:06 CPU 0/KVM
73517 73536 ? 00:00:02 CPU 1/KVM
73517 73537 ? 00:00:03 CPU 2/KVM
73517 73538 ? 00:00:02 CPU 3/KVM
73517 73540 ? 00:00:00 vnc_worker

[root@overcloud-compute-0 ~]# taskset -apc 73517

pid 73517's current affinity list: 34

pid 73527's current affinity list: 34
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pid 73535's current affinity list: 34
pid 73536's current affinity list: 14
pid 73537's current affinity list: 10
pid 73538's current affinity list: 30
pid 73540's current affinity list: 34

/proc/sched_debug?] 7] = dlo]H 9] 29 %] & 7| =3 FUt}. vt} o oA PID 73517-& o] 1] cpu#34
Zo]lEAFUT A% 9 o] F & ol g8 ol APA7E A E ] ot cpu#l0ol] Al A H AF
Ut

[root@overcloud-compute-0 ~J# virsh vcpupin instance-0000001d | awk '$NF~/[0-9]+/ {print $NF}' |
sort -n | while read CPU; do sed '/cpu#/,/runnable task/{//!d}' /proc/sched_debug | sed -n
"/Ncpu#${CPU},/,/ $/p" ; done
cpu#10, 2197.477 MHz
runnable tasks:

task PID tree-key switches prio  wait-time sum-exec sum-sleep

migration/10 64 0.000000 107 O 0.000000 90.232791 0.000000 0/
ksoftirqd/10 65 -13.045337 3 120 0.000000 0.004679 0.000000 0/
kworker/10:0 66 -12.892617 40 120 0.000000 0.157359 0.000000 0/
kworker/10:0H 67 -9.320550 8 100 0.000000 0.015065 0.000000 0/
kworker/10:1 17996  9747.429082 26 120 0.000000 0.255547 0.000000 0/
gemu-kvm 73527 722.347466 84 120 0.000000 18.236155 0.000000 0
/machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/emulator
CPU 2/KVM 73537  3424.520709 21610 120 0.000000 3437.817166
0.000000 0 /machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/vcpu2
vnc_worker 73540 354.007735 1 120 0.000000 0.047002 0.000000 0
/machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/emulator

cpu#14, 2197.477 MHz
runnable tasks:
task PID tree-key switches prio  wait-time sum-exec sum-sleep

migration/14 88 0.000000 107 O 0.000000 90.107596 0.000000 0/
ksoftirqd/14 89 -13.045376 3 120 0.000000 0.004782 0.000000 0/
kworker/14:0 90 -12.921990 40 120 0.000000 0.128166 0.000000 0/
kworker/14:0H 91 -9.321186 8 100 0.000000 0.016870 0.000000 0/
kworker/14:1 17999  6247.571171 5 120 0.000000 0.028576 0.000000 0/
CPU 1/KVM 73536  2283.094453 7028 120 0.000000 2296.404826 0.000000
0 /machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/vcpui

cpu#30, 2197.477 MHz
runnable tasks:
task PID tree-key switches prio  wait-time sum-exec sum-sleep

migration/30 180 0.000000 107 O 0.000000 89.206960 0.000000 0/
ksoftirqd/30 181 -13.045892 3 120 0.000000 0.003828 0.000000 0/
kworker/30:0 182 -12.929272 40 120 0.000000 0.120754 0.000000 0/
kworker/30:0H 183 -9.321056 8 100 0.000000 0.018042 0.000000 0/
kworker/30:1 18012  6234.935501 5 120 0.000000 0.026505 0.000000 0/
CPU 3/KVM 73538  2521.828931 14047 120 0.000000  2535.125296
0.000000 0 /machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/vcpu3

cpu#34, 2197.477 MHz

runnable tasks:
task PID tree-key switches prio  wait-time sum-exec sum-sleep
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migration/34 204 0.000000 107 O 0.000000 89.067908 0.000000 0/
ksoftirqd/34 205 -13.046824 3 120 0.000000 0.002884 0.000000 0/
kworker/34:0 206 -12.922407 40 120 0.000000 0.127423 0.000000 0/
kworker/34:0H 207 -9.320822 8 100 0.000000 0.017381 0.000000 0/
kworker/34:1 18016  10788.797590 7 120 0.000000 0.042631 0.000000 0/
gemu-kvm 73517 2.613794 27706 120 0.000000 941.839262 0.000000 0
/machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/emulator
CPU 0/KVM 73535  5994.533905 15169 120 0.000000 6008.732043
0.000000 0 /machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/vcpul

[root@overcloud-compute-0 ~J# virsh vcpupin instance-0000001d | awk '$NF~/[0-9]+/ {print $NF}' |
sort -n | while read CPU; do sed '/cpu#/,/runnable task/{//!d}' /proc/sched_debug | sed -n
"/Ncpu#${CPU},/,/ $/p" ; done
cpu#10, 2197.477 MHz
runnable tasks:

task PID tree-key switches prio  wait-time sum-exec sum-sleep

migration/10 64 0.000000 107 O 0.000000 90.232791 0.000000 0/
ksoftirqd/10 65 -13.045337 3 120 0.000000 0.004679 0.000000 0/
kworker/10:0 66 -12.892617 40 120 0.000000 0.157359 0.000000 0/
kworker/10:0H 67 -9.320550 8 100 0.000000 0.015065 0.000000 0/
kworker/10:1 17996  9963.300958 27 120 0.000000 0.273007 0.000000 0/
gemu-kvm 73527 722.347466 84 120 0.000000 18.236155 0.000000 0
/machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/emulator
CPU 2/KVM 73537  3563.793234 26162 120 0.000000  3577.089691
0.000000 0 /machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/vcpu2

cpu#14, 2197.477 MHz
runnable tasks:
task PID tree-key switches prio  wait-time sum-exec sum-sleep

migration/14 88 0.000000 107 O 0.000000 90.107596 0.000000 0/
ksoftirqd/14 89 -13.045376 3 120 0.000000 0.004782 0.000000 0/
kworker/14:0 90 -12.921990 40 120 0.000000 0.128166 0.000000 0/
kworker/14:0H 91 -9.321186 8 100 0.000000 0.016870 0.000000 0/
kworker/14:1 17999  6247.571171 5 120 0.000000 0.028576 0.000000 0/
CPU 1/KVM 73536  2367.789075 9648 120 0.000000  2381.099448 0.000000
0 /machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/vcpui

cpu#30, 2197.477 MHz
runnable tasks:
task PID tree-key switches prio  wait-time sum-exec sum-sleep

migration/30 180 0.000000 107 O 0.000000 89.206960 0.000000 0/
ksoftirqd/30 181 -13.045892 3 120 0.000000 0.003828 0.000000 0/
kworker/30:0 182 -12.929272 40 120 0.000000 0.120754 0.000000 0/
kworker/30:0H 183 -9.321056 8 100 0.000000 0.018042 0.000000 0/
kworker/30:1 18012  6234.935501 5 120 0.000000 0.026505 0.000000 0/
CPU 3/KVM 73538  2789.628278 24788 120 0.000000  2802.924643
0.000000 0 /machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/vcpud

cpu#34, 2197.477 MHz
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runnable tasks:
task PID tree-key switches prio  wait-time sum-exec sum-sleep

migration/34 204 0.000000 107 O 0.000000 89.067908 0.000000 0/
ksoftirqd/34 205 -13.046824 3 120 0.000000 0.002884 0.000000 0/
kworker/34:0 206 -12.922407 40 120 0.000000 0.127423 0.000000 0/
kworker/34:0H 207 -9.320822 8 100 0.000000 0.017381 0.000000 0/
kworker/34:1 18016  11315.391422 25 120 0.000000 0.196078 0.000000 0/
gemu-kvm 73517 471.930276 30975 120 0.000000 1295.543576 0.000000
0 /machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/emulator
CPU 0/KVM 73535 6160.062172 19201 120 0.000000 6174.260310
0.000000 0 /machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/vcpul
vnc_worker 73540 459.653524 38 120 0.000000 7.535037 0.000000 0
/machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/emulator
worker 78703 449.098251 2 120 0.000000 0.120313 0.000000 0
/machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/emulator
worker 78704 449131175 3 120 0.000000 0.066961 0.000000 0
/machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/emulator
worker 78705 461.100994 4 120 0.000000 0.022897 0.000000 0
/machine.slice/machine-gemu\x2d1\x2dinstance\x2d0000001d.scope/emulator
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