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wmi

OpenStack CGPUZ &N T 7.5 (IR7E)

PCI/XA X JL—

PCIT/\A A &x54 LT NCERT S
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Step1:RAMDGPUDIKRREZ X [FFANDB

spci -nn | grep -i nvidia CGPUDIRREBZ XTI IXF v ¥

Ispci -nn | grep -i nvidia
88:00.0 VGA compatible controller [0300]: NVIDIA Corporation Device [10de:11b4] (rev a1)
88:00.1 Audio device [0403]: NVIDIA Corporation GK104 HDMI Audio Controller [10de:0e0a] (rev a1)
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|IOMMU(Input/Output Memory Management Unit) (47
INA RZARBIL AT LATHED ETRHEIRE D

HE 5 Avt-diEAVICTDRESHD (EFI/BIOSOD T 7 # )L
~ [ ON)

intel_iommu & viio_iommu_type.allow_unsafe_interrupts®

=X TE % /etc/default/grublCT1T D WHEH D

GRUB_CMDLINE_LINUX_DEFAULT="quiet splash intel_iommu=on
vfio_iommu_type1.allow_unsafe_interrupts=1"
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EP3:pci-stub & VFIO

oci-stub (IR T /N1 R Z Linux R A MMAIDFIETERWK S ICT S

VFIO(Virtual Function 1O) & pci-stub E[EERDEIE & 9 D, kernel 4.1120
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It Is

not used by default 7 7 # JL b TlEfEDLIN/E W28 /etc/module &
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kvm

kvm_intel




STEP4-1: 7 v 27 U XK(1)
ramfs CGPUT/\1A A ZRH TR WL DICT S

/etc/initramfs-tools/modules to initramfs (UbuntuDHZ )

echo "pci_stub ids=10de:11b4,10de:0e0a’ >> /etc/initramfs-tools/modules
sudo update-initramfs -u && sudo reboot




STEP4-2:Blacklist(2)

7— MRFICGPUT/I\A AZ T TEBRWVWEL D ICT B,

/etc/modprobe.d/blacklist.conf [C 2R % &0

blacklist nvidia
blacklist nvidia-uvm

NZANIEDWTHT VI UXARNCANDIDEHD

blacklist nouveau




STEPS5: 471

i D7 VINA VR

M7IBR A NDSYIDBEULVMADI/NA > KT B fcdy [Tpci-stubZ
FIvI9I5
oci-stub/new_idIC/N\A X )L—9 25 K ZA/XDPCIIDZIT>Y KU T B,

1.
2.
3.

BEE T SPCIERFZERA NS UIDEET
pci-stublc Z DPCIERIFZ /N1 >~ KT 5,

echo 11de 11b4 > /sys/bus/pci/drivers/pci-stub/new_id
echo 11de 0eOa > /sys/bus/pci/drivers/pci-stub/new_id
echo 0000:88:00.0 > /sys/bus/pci/devices/0000:88:00.0/driver/unbind
echo 0000:88:00.1 > /sys/bus/pci/devices/0000:88:00.1/driver/unbind
echo 0000:88:00.0 > /sys/bus/pci/drivers/pci-stub/bind
echo 0000:88:00.1 > /sys/bus/pci/drivers/pci-stub/bind
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R A s Ddmesglc LT D' claimed N7 — ~

MHEFE T Do

T RAICHDIMNE D

pci-stub 0000:88:00.1: claimed by stub




echo 0000:88:00.0 > /sys/bus/pci/devices/0000:88:00.0/driver/unbind
echo 0000:88:00.1 > /sys/bus/pci/devices/0000:88:00.1/driver/unbind
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pci-stub
BTfED)

echo 11de 11b4 > /sys/bus/pci/drivers/pci-stub/new_id

echo 11de 0e0Oa > /sys/bus/pci/drivers/pci-stub/new_id
echo 0000:88:00.0 > /sys/bus/pci/drivers/pci-stub/bind
echo 0000:88:00.1 > /sys/bus/pci/drivers/pci-stub/bind
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GPUZEMT 5 (1)

Ispci DGRz MR- 22 DEEEY DPCIEHIFHEZR T
=539 EATFESIIMERT 2 A TAICKKE)

Ispci -nn | grep -i nvidia

88:00.0 VGA compatible controller [0300]: NVIDIA Corporation Device [10de:11b4] (rev al)

88:00.1 Audio device [0403]: NVIDIA Corporation GK104 HDMI Audio Controller [10de:0e0a] (rev a1)
84:00.0 VGA compatible controller [0300]: NVIDIA Corporation Device [10de:11b4] (rev a1)

84:00.1 Audio device [0403]: NVIDIA Corporation GK104 HDMI Audio Controller [10de:0e0a] (rev a1)

oci-stublc & 5IC/NRA R —F 2GPUDIERZ T 5o

echo 0000:84:00.0 > /sys/bus/pci/devices/0000:84:00.0/driver/unbind
echo 0000:84:00.1 > /sys/bus/pci/devices/0000:84:00.1/driver/unbind
echo 0000:84:00.0 > /sys/bus/pci/drivers/pci-stub/bind
echo 0000:84:00.1 > /sys/bus/pci/drivers/pci-stub/bind




GPUZEMT 5 (2)

BINDOGPUN D £ < EILN = VM THEEE.

ubuntu@guestos$ Ispci -nn | grep -i nvidia
00:07.0 VGA compatible controller [0300]: NVIDIA Corporation GK104GL [Quadro K4200] [10de:11b4]

(rev al)
00:08.0 VGA compatible controller [0300]: NVIDIA Corporation GK104GL [Quadro K4200] [10de:11b4]

(rev al)

77U L->TIEmMARRFICHIBIT BRGE,. B—D
GPUTH DN ENH D AEEEN B B,

/nbody -benchmark -numdevices=2 -num bodies=65536
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Openstack:nova-api DK E

ControllerNode D /etc/nova/nova.confZ #iwEE U nova-

apiZz BiE) 9 5
oci_aliaslcPCIT /N4 A DIEHR. I ") 7 A% % ik

pci_alias={"name":"K4200","vendor_id":"10de","product_id":"11b4"}
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OpenStack:nova-compute D i E

L/\

/N

ComputeNodelC 8 % /etc/nova/nova.confZ g <

nova-compute’@ BICEI T b,

oci_passthrough_whitelistiCPCIT /N X DIFEHR. T U7 X E%
=0l

pci_passthrough_whitelist={"name"”:"K4200","vendor_id":"10de","product_id":" 114"}

*TDT—ADGE. XY —IDEZOYT MIDABEEULT/I\A1 AEETVYMIT/IRA R I)IL—TF %,

oci_aliasICICPCIT /N4 A DIEH. T+ J 7 REZRERIC
*Neuton &

pci_alias={"name"”:"K4200","vendor_id":"10de","product_id":"11b4"}




OpenStack:nova-scheduler® i E

ControllerNode®/etc/nova/nova.conf= %€ L nova-

schedulerz BBfCE) 9 5,

PciPassthroughFilter % ]

TES5LDOICTDEDHIC

PciPassthroughFilterz scheduler_default_filtersiCiBEC 9 2

[F] 15k [C PciPassthroughFilterZ scheduler_available_filters{C ZCal

ERS

scheduler_available_filters=nova.scheduler.filters.all filters
scheduler_available_filters=nova.schedulerfilters.pci_passthrough_filter.PciPassthroughFilter
scheduler_default_filters=DifferentHostFilter,RetryFilter,AvailabilityZoneFilter,RamFilter,CoreFilter,Dis
kFilter,ComputeFilter,ComputeCapabilitiesFilter,imagePropertiesFilter,ServerGroupAntiAffinityFilter,
ServerGroupAffinityFilter,AggregatelnstanceExtraSpecsFilter,PciPassthroughFilter




ControllerNode

Linux OS pci_alias LN

Nova API

eEN3dEL5ICT B

scheduler_default_filters | *
Nova Scheduler * Nova Conductor |
pcipassthroughfilterZfIAAULTGPUINRA R L — »

l EhifcComputeNodeZE &S

ComputeNode pci_passthrough_whitelist

pci_alias

Nova Compute

GPUNNRANWN—ULEA VAT VA %Zpci_alias&
‘ pci_passthrough_whitelistic& > THREZTES -

K 4:Novah'GPUPCNIRA R IL—Z N TW3B ComputeNode TEIMET 27O R

Linux OS for KVM hypervisor
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OpenStack:flavor-key M 3% X

flavor-keyZ 5% € UGPUA VR Y VA THHTZ 5 LD
[CPCIINR X )V—DFETE & flavorlCiBEC T &

oci_passthrough:alias=%(pci_alias_name):$(the number of
GPUs we would like to use)

nova flavor-key $flavor_name set “pci_passthrough:alias”="K4200:$(the number_of_gpus)”
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ZNH.debBBWE.rmom/N\y T —I THEDSEA VA N—ILDBREICED, HELES
CUDA/ Ny —IBEMNNNAF U Ry T —I T, V—ROA—R&ELD/)\4F+U%E
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DI ULTDOWindows Al

CUDA on Windows [ZB>7Tc XD EBWFE R AT ULTUED

ZDDISKDAE—R, XY KNT—=0REBREVNWEWNWBRLREDONFTEEIND,

DT T ATILE— RPZDOHIERFRDSSD/NVMeDF)) _¥>51oguiaﬂ<v ~
D—URBNMNEERDIESD

XEWENIDZE Y > THI I EFBWD, BERET 2OHNZFANBDN AR IRIETFTE,

MIFEARXTY /NWERERE AV THFRARNIAY FTCOENMER T D126D. CUDADEL)
T—00O—RKNIEHTHTITBHREEENH DD ULNEL,

UL IETEETAICT. ..

GPU on OpenStack £ CDOWindows DENEIFH > EFAENDE. FFEAIFE U LY.
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i (tfeedback)

Thanks giving some feedbacks to my session at LC3 China!

Should checked and investigate the Windows-related issues below, will
update later.

Windows 10 on KVM issue

http://bart.vanhauwaert.org/hints/installing-win10-on-KVM.html
Windows 10 deployment is succeeded from my KVM but | still have failed the same
deployment from my OpenStack.| should investigate more what happened in detail.

Nvidia Driver issue (version 337.88 or later)
https://wiki.archlinux.org/index.php/PCI_passthrough_via_ OVMF#.
22Error_43:_Driver_failed_to_load.22_on_Nvidia_GPUs_passed_to_Windows_VMs

‘Nvidia drivers on Windows check if an hypervisor is running and fail if it detects one, which

results in an Error 43 in the Windows device manager. ' | haven't found this issue on my

Windows 7 VMs so | should check more in detail

Related links libvirt for adding the driver, should be checked.
https://github.com/openstack/nova/blob/master/nova/virt/libvirt/contig.py#L2025-1L2036
https://github.com/openstack/nova/blob/master/nova/virt/libvirt/driver.py#L4262-14264
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PCIINZAZ ) —ZFESTEVMIE A INXAT L — g3 DN TERL, XA
JL—3 VEIORANDOPCIOXRYT Y 3 Hh Uiz

kDo

NS A,

/1
Qu

V=720 RNEWIRTI a7z NaElcd D KD 7Emysgl DBD
nova.pci_devicesM5HIBRUEWRA N = BiEE T 5,

BEFHIIMORANIEET S, HD ZGW, ficmysgl DBR EREET Ot

ADBRETCEDYIZEEH DI, CNEMOIRIANCEET ZZHHD Z RN
Al TRV AN

| 2016-08-11 00:54:45 | 2016-08-19 04:58:01 | NULL |  0|45] 2110000:84:00.0 | 11b4 | 10de | type-PCl | pci_0000_84_00_0 |
label_10de_11b4 | available | {} | NULL | NULL | 1| <<-- old-host

| 2016-08-11 00:54:45 | 2016-08-19 04:58:01 | NULL | 048] 2110000:88:00.0 | 11b4 | 10de | type-PCl | pci_0000_88_00_O |
label_10de_11b4 | available | {} | NULL | NULL | 1| <<-- old-host
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Attaching physical PCl devices to guests:

https://docs.openstack.org/admin-guide/compute-pci-
passthrough.htm|

Container as a Service on GPU Cloud- Our Decision
Among K8s, Mesos, Docker Swarm, and OpenStack

Zun:
https://www.slideshare.net/secret/AiUdO4dLxN Tkl

e OVMF_IC &5 _PCI_/N\X X JL—
https://goo.gl/icg?mV
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GPU on OpenStack project members
VirtualTech Japan
NVIDIA

DellEMC
NEC Networks & System Integration

@zgock999 at Tokaido-LUG, Nagoya, Japan
Teach me some hints how to use GPGPU on VM!

Matthew Treinish of IBM attended my session at LC3 china and
figure out and feedback some point!

Our customers! give the chance to evaluate!
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