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gemu-kvm
(user mode code)
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Chapter 2: KVM Internals

Virsh Openstack Ovirt virt-manager
l h 4 ;
LiBVIRT <
/ 4 v i l k. v\
@U/KVM LXC QMI) Xen> ESX Qen\fz/
Driver Driver
Application gemui//..... LaALG12. i el
Public Public
Api Api

configure.ac libvirt-admin.pc.in
COPYING Libvirt-1lxc.pc.1in README
COPYING.LESSER libvirt.pc.in README - hack ing
Llibvirt-gemu.pc.in run. in
bootstrap.conf libvirt.spec.in

fg.mk Makefile.am TODO
hangeLog-old  HACKING Makefile.nonreentrant
onfig-post.h mingw-Libvirt.spec.in
[humble-1lap 1% [




Driver

Api Xen
OpenVZ
Libvirt Client URI ~ Qemu
Application qemu:/..... N
Public
Api

virDomainPtr

virStoragePoolPtr virConnectPtr virStorageVolPtr

[humble-lap 1% cd src/gemu/

[humble-lap 1% 1s

EVENTHANDLERS . txt gemu_cgroup.h  gemu hostdev.h gemu _monitor json.h

libvirtd gemu.aug gemu_command.c qemu_hotplug.c gemu monitor text.c

MIGRATION. txt gemu_command.h qemu_hotplug.h gemu_monitor text.h
gemu.conf gemu _hotplugpriv.h  gemu process.c
gemu_conf.c gemu_interface.c gemu_proc
gemu_conf.h gemu_interface.h gemu_processpriv.h

B gemu_domain.c  gemu migration.c test libvirtd gemu.aug.in

gemu_capabilities.c qemu_domain.h  gemu_migration.h THREADS . txt

gemu_capabilities. gemu_driver.c qgemu monitor.c

gemu_capspriv.h gemu_driver.h  qemu_monitor.h

gemu_cgroup.c gemu_hostdev.c qemu monitor json.c

[humble-lap 1% §}




gen_intermediate_code()
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Chapter 3: Setting Up Standalone KVM Virtualization

oVirt, Openstack, etc.

virish @ virt-manager

gemu-kvm

h 4
kv |

Physical Machine (Linux)




' '

{ R Virtual Machine Manager - 0O X
| File Edit View kHelp

E-_] | | Open [> [0 @:. “

Name v CPU usage Host CPU usage  Disk I/O

I localhost (QEMU])




Fod Add Connection

Hypervisor: | QEMU/KVM

¥

[] Connect to remote host
Method:
Usermame:

Hosthame:

Autoconnect:

Generated URL: gemu:///system

| Cancel || Connect




Chapter 4: Getting Started with libvirt and Creating Your First Virtual
Machines

QEMU/KEVM Connection Details vl (a) (x
File
Overview Virtual Networks Storage Network Interfaces
Basic details
Mame: lQEMU;KVM|
Libvirt URI: gemu:///system
Autoconnect: [
CPU usage
0 %

Memory usage

0 MiB of 15.37 GIiB




QEMU/KVM Connection Details (on localhost.localdomain)

File

[w] [a) ()
L \’_‘./

Overview

Virtual Metworks Storage Metwork Interfaces

et

+[ [e]o]

Device: wirbr(
State: @ Active
Autostart: [« On Boot

w [Pv4 configuration
Metwork: 192.168.124.0/24
DHCP ronge: 192.168.124.2 - 192.168.124.254
Forwording: =g NAT

w CloS configuration

E| Enable inbound QoS

C| Enoble outbound QoS




QEMU/KVM Connection Details (on localhost.localdomain)

File

Overview Virtual Metworks Storage Metwork Interfaces

default

Filesystermn Directory

Nome: [ default

Size: 4302 GiB Free / 144 GiB In Use
Location:  /var/lib/liovirt/images
State: @ Active

Autostart: [« On Boot

Volummes = Size Forrmat Used By

+[ [%]o]

o Apply




QEMU/KVM Connection Details (on localhost.localdomain)
Eile

Overview Eirtulg.l MNetworks Storage Network Interfaces

default

Filesystern Directory . Create storoge pOOl

Select the storoge pool type you would like to configure.

Type: dir: Filesystern Directory

Add a New Storage Pool (on localhost.loca’  x |

disk: Physical Disk Device

fs: Pre-Formatted Block Device
gluster: Gluster Filesystem

iscsi: 15CS| Target

legical: LVM Volurne Groug

rmgoth: Multipoth Device Enurmerctor

— netfs: Network Exported Directory
L riod: RADOS Block Device/Ceph

| | scsi: SC51 Host Adopter

| x | '@' ‘ sheepdog: Sheepdog Filesystem

=]
=]




MNew VM

File Edit Vie m Create a new virtual machine
R —

Connection: localhost (QEMU/KVM)

localhost (QEMLU) I

Choose how you would like to install the operating system

(* Local install media (I50 image or CDROM)
() Network Install (HTTP, FTP, or NFS)
() Network Boot (PXE)

() Import existing disk image

‘ Cancel H Back H Forward ‘




MNew VM

m Create a new virtual machine

Locate your install media

() Use CDROM or DVD

Mo device present ~

(®) Use IS0 image:

fCent05-6.5-x86_64-minimal.iso - H Browse...

'+ Automatically detect operating system based on install media

OS5 type: Linux
Version: CentOS5 6.5

‘ Cancel ‘ ‘ Back H Forward ‘




MNew VM

m Create a new virtual machine

Choose Memory and CPU settings

Memory (RAM):

993 | — ‘ MiB

Up to 993 MIB available on the host

CPUs:

1]= 1+ ]

Up to 1 available

| Cancel ‘ ‘ Back ‘ ‘ Forward




MNew VM

m Create a new virtual machine

'+ Enable storage for this virtual machine

(*) Create a disk image on the computer's hard drive

90 - + |(GB

18.0 GiB available in the default location
(] Allocate entire disk now o

(U Select managed or other existing storage

‘ Browse...

‘ Cancel ‘ ‘ Back ‘ ‘ Forward




MNew VM

m Create a new virtual machine

Ready to begin the installation

Mame:  centos6.5

05: CentO5S 6.5
Install: Local CDROM/ISO
Memory: 993 MiB
CPUs: 1
Storage: 9.0 GiB ivar/lib/libvirt/images/centos6.5-2.qco...

|| Customize configuration before install

¥ Advanced options

Virtual network 'default’ : NAT * ‘

|+ Set a fixed MAC address

52:54:00:9¢c:8e:b3 ‘

‘ Cancel H Back H Finish




File Virtual Machine View SendKey

(- B g = o]

Welcome to CentO03 for xB6_b4

Disc Found

To begin testing the media before
installation press OK.

Choose Skip to =kip the media test
and start the installation.

{Tab>~<{Alt-Tab> between elements | <{Space> selects | {F12> next screen



MNew VM

m Create a new virtual machine

Provide the operating system install URL

URL: ‘ I le.com/RHEL-5-Server/U10/x86 _64/0 | ¥

¥ URL Options
Kickstart URL: ‘ v

Kernel options:

v Automatically detect operating system based on install media

OS5 type: Linux
Version: Red Hat Enterprise Linux 5.8

‘ Cancel ‘ ‘ Back H Forward ‘

& Specifying an operating system is required for best performance

¥ Advanced options

Host device ethO: macvtap ‘

Source mode: | Bridge R ‘

& In most configurations, macvtap does not work for
= host to guest network communication.

|+ Set afixed MAC address

‘ 52:54:00:b8:5f:d3 ‘

‘ Cancel H Back H Finish ‘




| New VM

m Create a new virtual machine

Provide the existing storage path:

| ‘ ‘ Browse...

Choose an operating system type and version

0s type:‘ Generic b ‘

Version: ‘Generic - ‘

‘ Cancel H Back H Forward ‘




Chapter 5:

Network and Storage

Linux Bridge
(virtual Switch)

Virtual switch: Isolated mode

Host Server

-

No external network
traffic gets to, nor
comes from, the Virtual
virtual machines e Machine
g 192.168.10.x

Virtual
Machine
192.168.10.y




Create a new virtual network

| | Create virtual network

e

Choose a name for your virtual network:

Network Name: isolated|

i Example: networkl

‘ Cancel H Back H Forward |




Create a new virtual network

" Create virtual network

Choose IPv4 address space for the virtual network:

|| Enable IPv4 network address space definition

‘ Cancel H Back H Forward ‘




Create a new virtual network

" Create virtual network

Choose IPvé address space for the virtual network:

|| Enable IPv6 network address space definition

‘ Cancel H Back H Forward ‘




Create a new virtual network

Create virtual network

Connected to a physical network:
(* Isolated virtual network

() Forwarding to physical network

Destination:

Any physical device & ‘

Mede: ‘ MNAT v ‘

Enable IPvéE internal routing/networking

If an IPv6 network address is not specified, this
will enable IPvE internal routing between virtual
machines. By default, IPv4 internal routing is
enabled.

| |

‘ Cancel H Back H Finish ‘

DMNS Domain Mame:




QEMU/KVM Connection Details

File

Overview Virtual Networks Storage

Metwork Interfaces

g default

2 isolated

+| |®

®

MName: | isolated

Device:  wirbrl
State: E\Active
Autostart: [+ On Boot
Domain: isolated

¥ QoS configuration
|| Enable inbound QoS

|| Enable outbound QoS




GEMU/KVM Connection Details X
File
Overview Virtual Networks Storage Network Interfaces
Q default Mame: isolated
Device:  wirbrl
State: B9 [nactive
Autostart: || Never
} QoS configuration
"'l"’l.l@‘ Apply




F22-01 Virtual Machine X

File Virtual Machine View Send Key
Add New Virtual Hardware

=
Overview mf Controller
¥ Performance Network source: | Virtual network 'isolated’ : Isolated network, internal and host routing only ~ |
Processor U Input MAC address: v | 52:54:00:97:c1:54 |
Memaory B Graphics
Boot Options B Sound Device model: | wirtio ‘ e ‘
(2 SCSI Disk 1 = Serial
'@' IDE CDROM 1 =6| Parallel
= Console
|.#] Tablet = Channel
l: Mouse &2 USB Host Device
== Keyboard &% PCl Host Device
@ Display Spice B video
m} Sound: ich& mf Watchdog
ey Serial 1 [J Filesystem
@) Channel gemu-g |& Smartcard
@ Channel spice 'JZ} USB Redirection
B video QXL o TPM
Bl controler usB RNG
H,F Controller PCI <% Panic Notifier

Add Hardware | Cancel || Finish |

Virtual switch: Routed mode

Host Server

G—

The host acts as a
router, letting the

outside world Virtual
communicate with Machine
the virtual machines 192.168.10.x
by IP address. virtual network switch
in routed mode Virtual
10.10.10.100, Machine
and 10.10.10.101, 192.168.10.y

in this example.




Create a new virtual network

| | Create virtual network

e

Choose a name for your virtual network:

i Example: networkl

Network Name:

‘ Cancel H Back H Forward |




Create a new virtual network

Create virtual network

Choose IPv4 address space for the virtual network:

v Enable IPv4 network address space definition

MNetwork: | 192.168.10.0/24

5 Hint: The network should be chosen from one of the IPvd
private address ranges. eg 10.0.0.0/8 or 192.168.0.0/16

Gateway: 192.168.10.1
Type: Private

|| Enable DHCPv4

| | Enable Static Route Definition

‘ Cancel ‘ ‘ Back ‘ ‘ Forward |




[ Create virtual network

=

—= -1
F_5

-~

Choose IPv6 address space for the virtual network:

|| Enable IPv6 network address space definition

Cancel | | Back | | Forward




Create a new virtual network

Create virtual network

L= -
=  Stepdof4d

Connected to a physical network:
Isolated virtual network

* Forwarding to physical network
Destination: | Physical device em1 b

Mede: Routed i

Enable IPv6E internal routing/networking

If an IPv& network address is not specified, this will enable IPvE
internal routing between virtual machines. By default, IPv4
internal routing is enabled.

DMNS Domain Mame: ‘ |

Cancel Back Finish

| :6: Opening and ending tag mismatch: network line 1 and forward




Virtual switch: NAT mode

Host Server

-

10.10.10.190

All communication to
systems outside of

the host, appears to Virtual
come from the host Machine
IP address. 192.168.10.x
o virtual network switch
10.10.10.190 in this in NAT mode Virtual
example. Machine
192.168.10.y

Create a new virtual netwerk

Create virtual network

Connected to a physical network:
(I lsolated virtual network

() Forwarding te physical network

Destination: ‘ Any physical device g

1

Mode: ‘ MNAT

|| Enable IPv6 internal routing/networking

If an IPv& network address is not specified, this will enable IPvE
internal routing between virtual machines. By default, IPvd

internal routing is enabled.

‘ Cancel H Back H Finish |

DNS Demain Mame:




_ maaas

<
- -

Add New Virtual Hardware 3

B Controller

= Network Network source:

Host device enpOs25: macvtap ~ ‘

& Input
- Inpu Source mode: ‘ Bridge b ‘
B Graphics
In mast configurations, macvtap does not work for
!F Sound '& host to guest network communication.
=5 Serial o
| MAC address: w1 ‘ 52:54:00:ea:c1:94 ‘
=| Parallel
=] Console Device model: Hypervisor default -
ype
= Channel

b Virtual port
% USB Host Device

2% PCl Host Device
H video

M Watchdog

[ Filesystem

&= Smartcard

@ USB Redirection
o TPM

5 RNG

% Panic Notifier

‘ Cancel H Finish ‘




Add New Virtual Hardware x

= s
Bl Controller

Network Host Device:

@ Input

@Graphics I §E BN TS TE BN B B E B s
B Sound

-ﬂlSerial I B N ITEE N BETE BN fEET s .
= Parallel I | .| j— EE EEE . .
| Console - - - - =

.ﬁl Channel M B BN TS . H'lE BN EE 0w
& USB Host Device -

| EE EOEE NN s T
H video H I BN N N

M Watchdog el u - Ul
[ Filesystem | = = | ENEE B Tl = julm |

&= Smartcard m

@ USB Redirection I T I TN T e e
o TPM N E = N
£ RNG 0000:03:00:0 Intel Corporation Wireless 7260

&% Panic Notifier

| Cancel || Finish |




Add New Virtual Hardware

CrT— EE

H] Controller ]
Network | Create a disk image on the computer's hard drive
@ Input ‘ 80 — + ‘ GiB
® Graphics 22.3 GiB available in the default location
B Sound (] Allocate entire disk now
| Serial (*) Select managed or other existing storage
< Parallel ‘ Browse... ‘ /vms/dbvm_disk2.img ‘
=@| Console
< Channel Device type: | |J Disk device v ‘
USB Host Device
s PCl Host Device =)k | VEtio v ‘
B vVideo
» Advanced options

e Watchdog
] Filesystem

Smartcard

USB Redirection
TPM

RNG

Panic Motifier

£
i

w&ﬂ%’ﬁ"

| Cancel H Finish ‘




QEMU/KVM Connection Details

File

Overview

Virtual Networks Storage Network Interfaces

Size:

State:

default Mame: | default
Filesystem Directory
23.08 GIB Free [ 3.87 GiB In Use

Location:  fvar/lib/libvirt/images

@ Active

Autostart: (v On Boot

Volumes ‘E|E|E|

Volumes ¥ Size Format Used By

Apply

Add a New Storage Pool

. Create storage pool

Target Path: ‘ fvms

H Browse ‘

| Cancel H Back H Finish ‘




Add a New Storage Pool

. Create storage pool

Target Path: ‘ | v ‘ ‘ Browse ‘
Source Path: ‘ hd ‘ ‘ Browse ‘
Build Pool: ||
‘ Cancel ‘ ‘ Back ‘ ‘ Finish ‘
Add a New Storage Fool

. Create storage pool

Target Path: | /dev/disk/by-path = ‘ Browse ‘
Host Name:

Source IQN: v ‘ Browse ‘
Initiator IQGN: || ‘

‘ Cancel H Back H Finish ‘




QEMU/KVM Connection Details X

File

Overview Virtual Networks Storage Network Interfaces

15 default Name: stagging
Filesystem Directory

Size: 22.71 GiB Free / 4.23 GiB In Use

Location: /vms

State: B Inactive
Autostart: ¥/ On Boot

Volurnes‘ % I | @I

Volumes ¥ Size Format Used By

+ || X | ® Apply




QEMU/KVM Connection Details

File
Overview Virtual Networks Storage Network Interfaces
dedicated_storage Name: dedicated_storage ‘
Filesystem Directory
Size: 8.28 GiB Free / 18.67 GiB In Use
0%

Location: fvms

I Add a Stor: Volume
State: | Activ Create New 9
= Volume
Autostart: [ P Boot . Create storage volume
Volumes | %+
| Create a storage unit to be used directly by a virtual machine.
dbvm_disk2.img 10.00 GiB raw Name: | e
dbvm_disk2_seek.img 10.00 GiB raw f —_—
Format: | qcow2 ¥
} Backing store
Storage Volume Quota
dedicated_storage's available space: 8.28 GiB
Max Capacity: 8.0 = |+ ‘ GiB
I Cancel | Finish

[+ %




Chapter 6: Virtual Machine Lifecycle Management

Virtual Machine Manager
File Edit View Help
EJ [®Wopen | -
MName
w QEMU/KVM
F22-01
= Paused
F22-02 Run
Running Resume
fadora22 [
R -. Shut Down » Reboot
unning
Clone... Shut Down
Migrate... Force Reset
Delete Force Off
Open Save




File

SRR

Edit Vi

QEMU/KVM

F22-0.
Shutoff
F22-02
[

—— Shutoff

F22-03
~ Shutoff

File Virtual Maching

F22-01 Virtual Machine
Add New Virtual Hardware

E‘iﬁ‘ L

g Overview

Perfoermance
ﬁ} Processor
&5 Memory

% Boot Options
{2 SCSI Disk 1
() IDE CDROM 1
B NIC :81:8a:0f
[#] Tablet

@
== Keyboard

HF Sound: ich&
E.;:;) Serial 1

Mouse

&:;.‘;} Channel gemu:
E.;:;) Channel spice
B video @XL

!.F Controller USE
H.F Controller PCI

Storage
Controller
MNetwork
Input
Graphics
Sound

AR e mdE D

Serial
<l
=
<l
o
o

Parallel
Console
Channel
USB Host Device
PCl Host Device

[ Filesystem
Smartcard

USBE Redirection
TPM

RNG

Panic Notifier

®
a
&
&

B watchdog

Model: Cirrus
QaxL
VGA
VMVGA

Xen

‘ Cancel H Finish ‘

‘ Add Hardware

| RETove || 1 “




Add New Virtual Hardware

= Storage

m Controller
Metwork
i.!.l Input

Bl Sound

=& Serial

<& Parallel

'=@| Console

'=(!.| Channel

USB Host Device
PCl Host Device
H video

= Watchdog

[ Filesystem

&= Smartcard

@ USB Redirection
& TPM

RNG

Panic Notifier

Type

Address

Port:

Password:

Keymap

: ‘ VMNC server

: ‘ Hypervisor default

|| Auto ‘ 5900

: ‘ Auto

‘ Cancel H Finish ‘




Add New Virtual Hardware

= Storage
m Controller
MNetwork

i.!.l Input

Bl Sound

<4 Serial

<& Parallel

'=@| Console

'=(!.| Channel

USB Host Device
PCl Host Device
H video

= Watchdog

[ Filesystem

&= Smartcard

@ USB Redirection
& TPM

RNG

Panic Notifier

Type

Address

Port:
TLS port:

Password:

Keymap

: ‘ Spice server =

: ‘ Hypervisor default -
|| Auto ‘ 5900 +
|| Auto ‘ 5901 - +
|:|‘

- ‘ Auto v

‘ Cancel

H Finish ‘




Choose a virtual machine

Available virtual machines

F22-01

Cancel Connect

Activities  [2-] Terminal ~ Sun 16 Aug, 02:13
root@locathost:/var/libflibirt/qemulsave
File Edit View Search Terminal Tabs Help

root@localhost: var ibflibvirt/qemu/save

Fedora 64) 22 (Twenty Two
| ien wo )

Fedora lde

Shared
Storage




Chapter 7: Templates and Snapshots

Step 4

Step 3

Step 2

Step 1

Configure
webserver

Install webserver
Packages

Configure software
repository

Install Operating
system

Create VM1

Configure
webserver

Install webserver
Packages

Configure software
repository

Install Operating
system

Create Vm2

Configure
webserver

Install webserver
Packages

Configure software
repository

Install Operating
system

Create Vm3

Configure
webserver

Install webserver
Packages

Configure software
repository

Install Operating
system

Create Vm4

Step 5

Step 4

Step 3

Step 2

Step 1

Configure
webserver

Install webserver
Packages

Configure software
repository

Install Operating
system

Create VM

Create a
Template

Deploy VM1 with
webserver ready

Deploy VM2 with
webserver ready

Deploy VM3 with
webserver ready

Deploy VM4 with
webserver ready




Clone Virtual Machine

[ Clone virtual machine

Create clone based on: Template_CentO5

Name: ‘ Template_CentO5-clone

Networking: AT (52:54:00:fe:4d:ff)

Storage: ] CentOS7

‘ Details... ‘

‘ Clone this disk (8.0 GiB)

M |

(5) Cent0S-7-x86_64-Minimal-1503-01l.iso (Removable, Read Only)

‘ Share disk with Template_CentO5

- |

& Cloning creates a new, independent copy of the original disk. Sharing
uses the existing disk image for both the original and the new machine.
.&Euming does not alter the gquest O5 contents. If you need to do things
like change passwords or static IPs, please see the virt-sysprep(l) tool.
‘ Cancel ‘ ‘ Clone ‘

base.img

Read Only

base.img

current.img

Writable




CentOS_01 on QEMU/KVM

File Virtual Machine View Send Key

E L ‘F‘ v I_llTl

O , =) L

CentO5_01 Virtual Machine X

File Virtual Machine View 5Send Key

IEI 3] L ud |E| - ‘ @]‘ c::-

) Snapshotl Snapshot "Snapshotl”;
LEESLEN  Timestamp: 2015-08-19 09:00:13

Snapshot2 .
i P 41 VM State: ; Runnin
l"'l WM State: Run... . J

Description:
Snapshot3 scription

WM State: Shutoff

\ snapshot4
WM State: Shutoff

Screenshot: No screenshot available

+|c|e|e) KA




Create snapshot X

. Create snapshot

Name: snapshot?

Status: ] Running

Description: Snapshot prior applying patch set #104l

Screenshot: §

Cancel Finish




£

VM
Read Only Read Only Read Only Read/Write
/vmstorel /vmstorel /snapshot_store /snapshot_store

/win7_01.img

/win7_01.snapshotl

/win7_01.snapshot2

/win7_01.snapshot3

Base Disk

snapshot 1

snapshot 2

snapshot 3




Chapter 8: Kimchi — An HTML5-Based Management Tool for KVM/libvirt

Ngnix (Web Application Server)

VM, Template, Storage, Network

Ul (HTML 5 j int. CSS
Controllers ( javascript, CSS)

VM, Template, Storage, Network Models (Python)

Libvirt Ginger

VM1 VM2 VM3

» Kimchi

‘ User Name ‘

‘ Password ‘




Templates Storage Network

Name CPU Disk 1/0 Network I/O Livetile Actions

CentOS_01

Actions v
KB/s KB/s
Templatel 0
0% 0 0 v M
Actions v
KB/s KB/s

VM1

o ’ ’ V M

KB/s KB/s

Actions v

vm2 0

Actions v

KB/s KB/s

Win7_01

o no

Actions v

KB/s KB/s




Create a New Virtual Machine

1. Virtual Machine Name

The name used to identify the virtual machine. If omitted, a name will be chosen based on the template used.

vml

2. Template

Please choose a template.

VM

RHEL6.5

®

ubuntul4.10.1441427332587

opensusel3.2.1441427332525

®

ubuntul4.10.1441427287735

» Kimchi

Host Guests Templates

Storage Network

RHEL6.5

Actions W

ubuntul4.10...

Actions W

OS: ubuntu ‘ CPUs: 1

Version: 14.10 | Memory: 1024M

opensusel3....

Actions W
&

OS: opensuse CPUs: 1

Version: 13.2 | Memory: 1024M

ubuntul4.10...

Actions W

@@

OS: ubuntu CPUs: 1

Version: 14.10 Memory: 1024M




Add Template

Where is the source media for this template?

& Local ISO Image

% Local Image File

@ Remote ISO Image

Add Template

€ Local ISO Image

Search 1S0s

O I want to use a specific ISO file




Define a New Storage Pool

1. Storage Pool Name

The name used to identify the storage pools, and it should not be empty.

2. Storage Pool Type

DIR

3. NFS

iSCsl

LOGICAL

SCSI Fibre Channel

prage Pool must have a unigue path.
when it does not already exist in your system.




vmstorel 48% ® /vmstorel dir 49.1G 23.4G Actions VJ Py

vml.img vml.snapl @ vm1.snap2
R Bl R

Capacity: 8.0G Capacity: 8.0G Capacity: 8.0G
Allocation: 1.0G Allocation: 196... Allocation: 196...

Type: file Type: file Type: file

Format: raw

vm1.snap3 vm1.snap4 vm2.img @ vm2.snapl

Format: qcow2 Format: qcow2

Type: file Capacity: 8.0G Type: file Capacity: 8.0G Type: file Capacity: 8.0G Type: file Capacity: 8.0G

Format: qcow2 Allocation: 196... Format: qcow2 Allocation: 196... Format: raw Allocation: 8.0G Format: qcow2 Allocation: 196...

vmstore2 27% O /dev/vmstore2 logical 29.3G 8.0G Actions w v

Create a network

1. Network Name

0 Mame should not contain /" and ™.

2. Network Type

) Isolated: no external network connection
) NAT: outbound physical network connection only
@ Bridged: Virtual machines are connected to physical network directly

Destination: etho -

Enable vLAMN
VLAN 1D:




» Kimchi

Host Templates Storage Network
.+
Network Name State Network Type Interface Address Space Actions
Netl isolated virbrl 192.168.0.0/24 Actions w
Net2 nat virbr2 192.168.1.0/24 Actions w
Net3 ® bridged etho 10.65.208.0/22 Actions w
default @ nat virbro 192.168.122.0/24 Actions w

Edit Guest

General Storage Interface Permission Host PCI Device Snapshot

Name
CPUs
Memory (MB)

lcon




Edit Guest

General

Available system users and groups

Storage

Interface

Permission

[

Host PCI Device Snapshot

Selected system users and groups

[

Users Groups o Users Groups
& halt & abrt i & prasad
& root & adm
& shutdown &% apache >
& Sync & audio -
& avahi
& avahi-autoipd
&% bin
& brlapi ||
2 drom 4

) Kimchi

Guests

Name

RHEL6_Prasad

Storage Network

CPU

Disk I/0

KB/s

Network I/O Livetile

- VM

KB/s

Actions

Actions

& prasad v




v Basic Information

v System Statistics

,,,,,,,,,
Q 0O R UL R




v Software Updates

Safare Updates
pdate A

Varsion Architectune Repositony
+ Repositories
Add Enable Edit Remove
o Hame
dodara Fedora Srebeas oeer - Joasearch

fedora-debuginda | Fedora $relexsever - Sbasearch - Debug

fedora-source Fodora Srohessover « Source




Chapter 9: Software-Defied Networking for KVM Virtualization

Node E Node F Node G Node H

=]

2°

Frame from Hub repeats frame
Node A NIC > out each port.
to Node G 1 Collision Domain

Node B Node C Node D

CONTROL PLANE

PROVIDES DATA TO BUILD FORWARDING TABLE

— DATA PLANE -

FRAMES IN LOOKS TO FORWARDING TABLE FOR ROUTING DECISIONS FRAMES OUT

Applications

SITIC

APL
—=]
SDN
Controller

[ ] O d B O d
OVSDB . OpenFlow Proctol

Network Infrastructure

Northbound —»

<— Southbound




Control Cluster

ovshd-server ovs-vswitchd

User

Kernel

Management Protocol (6632/TCP) OVS Kernel Module
OpenFlow (6633/TCP)
<— Netlink

New VM (on kvmHOST1)

Create a new virtual machine

Ready to begin the installation

MName: | vmool0

05: Generic
Install: Import existing OS image
Memory: 1024 MiB
CPUs: 1
Storage: 1.5 GIiB jvar/lib/libvirtfimages/myvm.img

| | Customize configuration before install

- Network selection

Virtual network 'MewNetwork' : Bridge network A |




New VM ({on kvmHOST1)

m Create a new virtual machine

Ready to begin the installation

MName: | UserlD Finance

05: Generic
Install: Import existing OS image
Memory: 1024 MiB
CPUs: 1
Storage: 0.0 GiB jvar/lib/libvirtfimages/.img
| | Customize configuration before install

Defined portgroups are listed here. User can choose

- the desired one.
- Network selection

| Virtual network 'NewNetwork' :ﬂge network - |
Portgroup: | vlan-finance - |
| Cancel | | Back | | Finish |

Normal traffic

Entertainment traffic

Critical traffic

Bandwidth Use without Qos control

Normal traffic

Entertainment traffic

Critical traffic




kvmHOST1 kvmHOST2

redhat
IP=10.0.0.1 IP=10.0.0.2
MAC=52:54:00:0e:08:b3 MAC=52:54:00:30:de:e3
VNI=10 VNI=10
L3 Network

[T VXLAN segment-1 w/ VNI=10

VTEPs responsible for
encap/decap packets at
both ends of the wire

Central view point

Controller
'y openflow protocol
Push down rule \/‘
+ flow table

Rule Match

O Openflow switch I:I

OpenDayLight

vswitchOO
192.168.1.20 192.168.1.10




. OPEN

1-1 of 1 item

M« OPENDAYLIGHT | Devices  Flows  Troubleshoot 8 admin~
Nodes Learned =
Nodes Learned
o,
Node Name Node ID Ports
/
node OF|00:00:12:ff:be:9b:24:4d 4 -
11 of 1 ftem 4 Page 1 |of1 B [ node |
Static Route Configuration ~ Connection Manager Subnet Gateway Configuration ~ SPAN Port Configuration
Static Route Configuration Subnet Gateway Configuration
o o
(m] Name Static Route Next Hop Address (m] Name Gateway IP Address/Mask Ports
. o
0 items
4 Page 1 |oft P




Physical Hardware/Hypervisor

Open vSwitch Controller First Packet in a Flow

“““““““ ] <+—» Subsequent Packets
VM 2

Rule Action
i « Forward packet to zero or more ports
! « Encapsulate and forward to controller
i = Send to normal processing pipeline
! + Modify Fields
H = Any extensions you add!
Switch | VLAN | VLAN | MAC | MAC | Eth IP IP IP IP L4 L4
Port 1D pcp src dst type Src Dst ToS Prot | sport | dport

+ mask what fields to match




Add Flow Entry

Source Port

Range: 0 - 65535

Destination Port

Range: 0 - 65535
Protocol
icmp

Actions

‘Please Select an Action M

Action Data
Drop
Drop

Install Flow Save Flow Close




Add Flow Entry

Source Port
Source Port
Range: 0 - 65535

Destination Port

| 8080)

Range: 0 - 65535
Protocol

tep

Actions

Controller ~|

Action Data

Destination Port a0

Install Flow Save Flow Close







Chapter 10: Installing and Configuring the Virtual Datacenter Using
oVirt

Web Admin/ Linux REST Web browser
Custom Apps CLl API User Portal

Ca
LDAP / IPA  Active Directory - Web Service ~ — REST AP ~ Web App —— SOAP - Internal Web Service
— HTTPS
SSH/ SSL

«
:éj Backend

Ja—va
/ Linux
E VDSM VDSM o
PostgreSQL | | Console Access
liovirit B ibvirit

Ead

SPICE or VNC

Host Hypervisor

oVirt  OPEN VIRTUALIZATION MANAGER

Welcome to Open Virtualization Manager  version3.5.4.2-

Portals Downloads

U.S. English v




OVirt  OPEN VIRTUALIZATION MANAGER

DataCenter. x|

2 samin v

Configure

Gui

Data Centers | Clusters networks | Sstorage Virtual Machines Templates [ Volumes
system Mew Edi Remove ForceRemove B Guide bie .
Expand Al Collapse Al Name Storage Type Stams. Description
L@ v
v [Bpata Centers
v [ Default
(3 storage
» <, Networks
Templates
» (f)Clusters
v ddExtemal Providers
0 ovirtimage-repository
1
Storage | Logical Networks | QoS Clusters | Permissions Events
Attach Data
Domain Hame Domain Type Staus Free Space Used Space Total Space Description

Bookmarks
Tags
Last Message: ./ 2015-N

User admin@intemal logged in

Mo items to display

olirt Mode Hypervisor 3.5 (0.999.201504280931.e17.centos)

Start Ovirt Mode

Troubleshoot ing

|3, Alerts (0)

) Tasks (0) B




olirt Mode Hyperwisor 3.5-8.999.281584208931.el17.centos

olirt Mode Hyperwisor 3.5-8.999.281584208931.el17.centos




olirt Mode Hyperwisor 3.5-8.999.281584208931.el17.centos

olirt Mode Hyperwisor 3.5-8.999.281584208931.el17.centos




olirt Mode Hyperwisor 3.5-8.999.281584208931.el17.centos

olirt Mode Hyperwisor 3.5-8.999.281584208931.el17.centos




olirt Mode Hyperwisor 3.5-8.999.281584208931.el17.centos




Chapter 11: Starting Your First Virtual Machine in oVirt

Mew Data Center

Name DevDC |
Description | |
Storage Type | Shared T |
Compatibility Version | 35 v |
Quota Mode [ Disabled v
Comment | |

QK | Cancel

M

New Cluster "
ceneral [N Do a

Optimization
Resilience Policy Mame |DevCIuster01 |
Cluster Policy Description | |
Console
Comment | |
Fencing Policy
CPU Type [Intel SandyBridge Family v |
Compatibility Version [35 v]
Enable Vit Senice |+

Enahle Gluster Service ||

|| Enable to set VW maintenance reason

Required Random Mumber Generator sources:

|| /dew/random source

|| /dew/hwrng source

% Cancel
—



olirt Mode Hyperwisor 3.5-8.999.281584208931.el17.centos




olirt Mode Hyperwisor 3.5-8.999.281584208931.el17.centos

olirt Mode Hyperwisor 3.5-8.999.281584208931.el17.centos

Mew Edit Remove Activate NMaintenance A Approve  Configure Lo ent = Assign Tags Fe

HosmamelP Cluster Stas




Mew  Edit Mairmenance

Select as SFM

Assign Tags  Refresh Capabilities

Domain Function/ Storage Type

Hame A HosmamelP Cluster Data Center Statws
al 3
Mame Data_Domain_01 | Description | |
Data Center | Default (V3) v|  Comment | |

Use Host node0l . example.local

~ Discover Targets
1) || Address 192.168.122 1 User Authentication:
=]
o || Port 3960 CHAF username |:| CHAP password |:|
4 || Discover
=
= Login Al
Target Name Address Port
=ign.2003-01.org linux-iscsi. 3260
LUN ID Dewv. Size | Hpath Vendor ID Product ID Serial
% 360014056el6al8blal6d20083] 20GEB 1 LIO-ORG rhev_lun0 SLIO-ORG_rhev_lu
=]
Domain Name Domain Type Siorage Type Format Cross Daia Center Status Total Space Free Space
4 Data_Domain_01 Data iscsl V3 Active 19 GB 15 GB
rs
A StorageOne Data (Master) NFS V3 Active 49 GB 32 GB
-l |

360014056el16al18b1al64200832935blc dm-0 LIO0-0RG, rhev_1lun0

size=20G features='0Q'

hwhandler="'0" wp=rw

-+- policy='round-robin 0' prio=l status=active

- 2:0:0:0 sda 8:0

active ready running

Fmt Attr

436504b 1vm2 a- -




node@l # vdsClient -s 0 getStorageDomainInfo 4343e974-1359-4b86-bflf-508dd436504h
uuid = 4343e974-1359-4b86-bflf-508dd436504b
vguuid = dmQ82i-vLkh-q0jZ- jWxQ-tL2w-Au9e-vGawgu
state = 0K
version = 3
role = Regular
type = ISCSI
class = Data
pool [ '00000002-0002-0002-0002-0000000001e9 ']
name = Data_Domain_01

node@l # lvs -o name,vg_name

LV VG

lefab7e7-d943-4806-81f28-05680dce584a 4343e974-1359-4b86-bflf-508dd436504b
58306bT8-418b-40a8-9522-a4d19de71144 4343e974-1359-4b86-bflf-508dd436504b
s [ 4343e974-1359-4b86-bfl1f-508dd436504b
inbox 4343e974-1359-4b86-bflf-508dd436504b
leases 4343e974-1359-4b86-bf1f-508dd436504b
master 4343e974-1359-4b86-bflf-508dd436504b
metadata 4343e974-1359-4b86-bT1T-508dd436504b
outhox 4343e974-1359-4b86-bflT-508dd436504b

New Logical Network

| | Data Center |DeuDC v |

Cluster

WNIC Profiles Mame vmdata|
Description | |
Comment | |
Export

Create on external provider
External Provider | |

Physical Network | |

Network Parameters

Metwork Label |:|
Enable VLAN tagging I:I

| WM network =
T
* Default (1500)

OK. | Cancel

b ’




General Virtual Machines | Network Interfaces

Setup Host Metwarks  Save Metwork Configuration

Setup Host node0l.example_local Networks

Drag to make changes

Interfaces Assigned Logical Networks Unassigned Logical Metworks

: wethu ‘ ‘ B = =

| ? Wethl &£ ‘ A vmdata = &

External Logical Metworks @

Cluster Default/Default

Console ;l
Based on Template |Blank ;l
Template Sub Version |hase template (1) ;l
Operating System |Linux ¥ |
Instance Type |Custam ;l
Optimized for | Server v|
Mame firstvm |
Description | |

Comment | |

O\nternal ®cxtermal (Direct Lun)

Size(GB) 5 |
Alias firstM_DiskL |
Description | |
Interface [\irtlo v |
Allocation Policy |Thin Frovision v |
Storage Domain |Data_Dnmain_Dl (15 GE free of 19 ¥ |
Disk Profile | Data_Domain_01 v|




Run Virtual Machine(s)

~=Boot Options

Attach Floppy | ’
# Attach CD |centus?‘.isu v | .
Boot Sequence:
Hard Disk L
CD-ROM
Metwaork (FXE)

Diowm

Enahle boot menu

Fun Stateless

Start in Pause Mode




Chapter 12: Deploying OpenStack Private Cloud backed by KVM
Virtualization

‘ Openstack API ‘

Horizon (Dashboard)

Heat CUpee-Swifte H,‘-Cel‘ipmet'gr Glance
(Orchestration) (Object Storage) y (Meié'fing)" “{image. Senvice) |
‘ ) ' : Keystone
- - ; — e (Identity Service)
Nova "o Neutron .- o Clinder.......|-..ouf - Trove
(Compute) |—. |- (Networking) | " | (Block Storage) (DBaas)
v

KVM Febora/CentOS/RHEL Linux Operating System




Mar1aDB [

+
I
+- -
I
I
+

Z rows 1n set (0.00 sec)



Chapter 13: Performance Tuning and Best Practices in KVM

Linux guest

Front-end drivers

T vition Tl

Back-end drivers Back-end drivers

KVM ] ] ] ] lguest
(Linux hypenvisor) Device emulation Device emulation (Linux hypervisor)

Hardware

A% Virtual Machine Manager v Tue 11:40%
centos=2 Virtual Machine X

File Virtual Machine View Send Key

= no- B

™ Overview CPUs

% Performance Logical host CPUs: 4
Current allocation: | 5 - tla Overcommitting vCPUs can hurt performance

=5 Memory . o

- Maximum allocation: | 5 +

A% Boot Options

i IDE Disk 1 Configuration

©) IDE CDROM 1 Copy host CPU configuration

2 VirtlO Disk 1 Model: | coreduo -

=2 NIC :c6:42:41

N ~ Topology

() Mouse

Manually set CPU topology
== Keyboard

M Display Spice
Eif Sound:iche Cores

&= Serial 1 Thre

=2 Channel spice

B Video QXL ~ Pinning

B Controller USB Default pinning: (ex:0,1,3-5.7)

!f Controller PCI Generate from host NUMA configuration

m Controller IDE

B Controller VirtlO Serial
§ USB Redirector 1

@ USB Redirector 2

Add Hardware Cancel Apply




M Virtual Machine Manager

Tue 11:55¢

centos—2 Virtual Machine

(ex:0,1,3-5,7)

1 host NUMA configuration

Cancel Apply

File Virtual Machine View SendKey ApPlication Default
- _ 5 Hypervisor Default
Clear CPU configuration
™ Overview CPUs
Performance Logica 486
&= Memory Ced Broadwell
. . aximu
=% Boot Options Broadwell-noTSX
(=Y i Configur
: IDE Disk 1 onfigur Conroe
(2 IDE CDROM 1 Copy
. . core2duo
2 VirtlO Disk 1 Model:
# NIC 64241 .
) Mouse :'::a: cpub4-rhel5
== Keyboard cpub4-rhelé
) Socket
M Display Spice Haswell
Bif Sound: iché Cores:
3 Haswell-noTSX
e Serial 1 Thread o2
= Channel spice vm
B Video QXL ™ Pinning ume 4
B Controller USB Default 570
!} Controller PCI Nehalem
M Controller IDE
Opteron_G1L
B Controller VirtlO Serial
@ USB Redirector 1 Opteran-G2
@ USB Redirector 2 Opteron_G3
Opteron_G4
Opteron_G5
Penryn
pentium
entium2
Add Hardware P
~




humble-1lap $ virsh capabilities
capabilities>

<host>

<uuid>bf4ad3ce-e99c-4bc5-b2f2-8aacfcfcd552</uuid>

<Cpu=
<arch>x86_64</arch>
<model>=Broadwell</model>
<vendor>Intel</vendor=
<topology sockets='1l' cores='2' threads='2'/>
<feature name='invtsc'/>
<feature name='abm' />
<feature name='pdpelgb' />
<feature name='rdrand'/>
<feature name='fl6c' />
<feature name='osxsave'/>
<feature name='pdcm' />
<feature name='xtpr'/>
<feature name='tm2'/>
<feature name='est'/>
<feature name='smx'/>
<feature name='vmx'/>
<feature name='ds_cpl' />
<feature name='monitor'/=
<feature name='dtes64' />
<feature name='pbe' />
<feature name='tm'/>
<feature name='ht'/>
<feature name='ss'/>
<feature name='acpi'/>
<feature name='ds' />
<feature name='vme' />
<pages unit='KiB' size='4'/>
<pages unit='KiB' size='2048'/>

</cpu=




¥ Topology

% Manually set CPU topology

Sockets: |4 - |+

Coaores: 1 +

Threads: |1 +

Input Error

Error generating CPU configuration

Capabilities only show <= 1 cell. Not NUMA capable

OoK

humble-lap $ numactl --hardware
available: 1 nodes (0)

node
node
node
node
node

0:

O cpus: 0 12 3
O size: 7668 MB
O free: 673 MB

10




[humble-lap 1% virsh vcpupin --help
NAME
vcpupin - control or query domain vcpu affinity

SYNOPSIS
vcpupin <domain> [--vcpu <number>] [--cpulist <string>] [--config] [--live] [--current]

DESCRIPTION
Pin domain VCPUs to host physical CPUs.

OPTIONS
--domain] <string> domain name, id or uuid
-vcpu <number> vcpu number
-cpulist <string> host cpu number(s) to set, or omit option to query
-config affect next boot
-live affect running domain
-current affect current domain

[humble-lap 1%

humble-lap $ virsh nodeinfo

PU model: x86_64
PU(s): |

PU frequency: 2895 MHz
PU socket(s): 1

ore(s) per socket: 2

hread(s) per core: 2

IUMA cell(s): 1

lemory size: 7852832 KiB




<topology>
<cells num='1"'>
<cell id='0'=>
<memory unit='KiB'>7852832</memory>
<pages unit='KiB' size='4'>1963208</pages>
<pages unit='KiB' size='2048'>0</pages>
<distances>
<sibling id='0' value='10'/>
</distances=>
<cpus num='4'>
<cpu id='0' socket id='0' core id='0' siblings='0-1'/=>
<cpu id='1' socket id='0' core_id='0' siblings='0-1'/=>
<cpu id='2' socket id='@' core id='1l' siblings='2-3'/>
<cpu id='3' socket id='0' core id='1l' siblings='2-3'/>
</cpus=>
=/cell=
=/cells=
</topology>

humble-lap $ virsh vcpupin centos-1
CPU Affinity

humble-lap $ |}




humble-lap $ virsh vcpupin centos-1 1 3

humble-lap $ virsh vcpupin centos-1
: CPU Affinity

humble-lap $ virsh dumpxml centos-1

<domain type='kvm' id='2'>
<=name=centos-l</name=
<uuid>4fe91628-1bdc-4765-8f01-d6387400c4c9</uuid=>
<memory unit='KiB'>2097152</memory=>
<currentMemory unit='KiB'=>2097152</currentMemory=>
<vcpu placement='static'=>4</vcpu=
<cputune=

<vcpupin vcpu='l' cpuset='3'/>

</cputune=

humble-lap $ virsh vcpupin centos-1 0 3

$
humble-lap $ virsh vcpupin centos-1 1 2
$

humble-lap $ virsh vcpupin centos-1 2 3
humble-lap % virsh vcpupin centos-1 3 1

humble-lap $ virsh vcpupin centos-1
PU: CPU Affinity




humble-lap $ virsh vcpuinfo
error: command 'vcpuinfo' requires <domain> option
humble-lap $ virsh vcpuinfo centos-1
0
3
: running
CPU time: 8.7s
CPU Affinity: ---y

1
2
: running
CPU time: 71.2s

CPU Affinity: --y-

2

3

running
CPU time: 9.9s
CPU Affinity: ---y

3
1
: running
CPU time: 5.6s
CPU Affinity: -y--

| centos-1 Virtual Machine

| File Virtual Machine View Send Key
Y

Y wle) -~ =
|
! B Overview Memory
N Performance Total host memory: 7668 MiB
t {:} Processor Current allocation: | 2048 - + |[MiB

|

I Maximum allocation: | 2048 + MiB
Boot Options




[ humble-lap 1% virsh setmem --help
NAME
setmem - change memory allocation

SYNOPSIS
setmem <domain> <size> [--config] [--live] [--current]

DESCRIPTION
Change the current memory allocation in the guest domain.

OPTIONS
[--domain] =string> domain name, id or uuid
[--size] <number> new memory size, as scaled integer (default KiB)
--config affect next boot
--live affect running domain
--current affect current domain

humble-lap 1% virsh setmaxmem --help
NAME
setmaxmem - change maximum memory Llimit

SYNOPSIS
setmaxmem <domain> <size> [--config] [--live] [--current]

DESCRIPTION
Change the maximum memory allocation limit in the guest domain.

OPTIONS
[--domain] =string> domain name, id or uuid
[--size] <number> new maximum memory size, as scaled integer (default KiB)
--config affect next boot
--live affect running domain
--current affect current domain

[humble-lap 1% virsh list

running

[humble-lap 1% virsh memtune centos-1
hard 1limit 1 9007199254740988
soft limit : 9007199254740988
swap_hard limit: 9007199254740988

[humble-lap 1% |




humble-lap $ wvirsh help memtune
NAME
memtune - Get or set memory parameters

SYNOPSIS
memtune <domain> [--hard-limit <number>] [--soft-limit <number>]
[--swap-hard-1limit <number=] [--min-guarantee <number>] [--config]
[--live] [--current]

DESCRIPTION
Get or set the current memory parameters for a guest domain.
To get the memory parameters use following command:

virsh # memtune <domailn=

OPTIONS

[--domain] <string> domain name, id or uuid

--hard-1limit <number> Max memory, as scaled integer (default Ki
B)

--soft-limit <number> Memory during contention, as scaled integ
er (default KiB)

--swap-hard-limit <number> Max memory plus swap, as scaled inte
ger (default KiB)

--min-guarantee <number> Min guaranteed memory, as scaled integ
er (default KiB)

--config affect next boot

--live affect running domain

--current affect current domain

humble-lap %

[ humble-lap 1% cat /proc/meminfo |grep -i huge
Anon Pages: 0 kB

Pages Total: 0

Pages Free: 0

Pages Rsvd: 4]

Pages Surp: 0

pagesize: 2048 kB
[ humble-1lap 1% |}




pages treat as movable
tlb _shm group = 0
nr_ pages = 0
Nr_ pages mempolicy = 0
.Nr_overcommit pages = 0

[ humble-1lap 1% mount |grep huge
cgroup on /sys/fs/cgroup/ tlb type cgroup (rw,nosuid,nodev,noexec, relatime,
1b)

: tlbfs on /dev/ pages type tlbfs (rw, relatime,seclabel)
[ humble-lap 1% cd /dev/hugepages/
[ humble-lap 1% 1s

[ humble-lap 1% cd libvirt/
[ humble-lap 1% 1s

humble-lap $ cat /etc/redhat-release

Fedora release 22 (Twenty Two)

humble-lap $ uname -r

4.2.3-200.fc22.x86 64

humble-lap $ cat /boot/config-4.2.3-200.fc22.x86 64 |grep CONFIG_KSM

humble-lap $ dnf install ksm

humble-lap $ rpm -ql ksm
/etc/ksmtuned.conf

Jetc/sysconfig/ksm
fusr/lib/systemd/system/ksm.service
/usr/lib/systemd/system/ksmtuned.service
/usr/libexec/ksmctl

/usr/sbin/ksmtuned

humble-lap $ |

humble-lap $ 1s /sys/kernel/mm/ksm/*
/sys/kernel/mm/ksm/full scans
/sys/kernel/mm/ksm/merge across nodes
/sys/kernel/mm/ksm/pages _shared
/sys/kernel/mm/ksm/pages_sharing
/sys/kernel/mm/ksm/pages to scan
/sys/kernel/mm/ksm/pages unshared
/sys/kernel/mm/ksm/pages volatile
/sys/kernel/mm/ksm/run
/sys/kernel/mm/ksm/sleep millisecs




[humble-lap ]4% systemctl status ksm
@ ksm.service - Kernel Samepage Merging
Loaded: loaded (/usr/lib/systemd/system/ksm.service; enabled; vendor preset: enabled)
Active: active (exited) since Fri 2015-11-20 14:57:49 IST; 3h 21lmin ago
Process: 1327 ExecStart=/usr/libexec/ksmctl start (code=exited, status=0/SUCCESS)
Main PID: 1327 (code=exited, status=0/SUCCESS)
CGroup: /system.slice/ksm.service

Warning: Journal has been rotated since unit was started. Log output is incomplete or unavailable.
[humble-lap 1% ps aux |grep ksm
root 39 0.0 0.0 0] [ SN 14:56 0:00 [ d]




humble-lap $ cat /sys/kernel/mm/ksm/*

$ cat /sys/kernel/mm/ksm/*

$ cat /sys/kernel/mm/ksm/*

humble-lap $ cat /sys/kernel/mm/ksm/full scans
0
humble-lap $ cat /sys/kernel/mm/ksm/*

humble-lap
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)
DSM Network
with Directory

[ humble-numaserver 1% numactl -H

available: 2 nodes (0-1)

node O cpus: 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
node size: 131026 MB

node free: 114933 MB

node 1 cpus: 1 357 9 11 13 15 17 19 21 23 25 27 29 31
node 1 size: 131072 MB

node 1 free: 112458 MB
node distances:
node 0 1
0: 10 20
1: 20 10
[ humble-numaserver 1% |}




———/———/——— — /0 0 0 0 000 00 00077
=topology=

=cells num='2'=>

=cell id='D'=

=memory unit='KiB'=134171180</memory=
size='4'=33542795</pages=>

=pages unit='KiB'
=pages unit='KiB'
=distances=

=cell id='1'=

size='2048"'=0</pages=

=memory unit='KiB'=134217728</memory:=
size='4'=33554432</pages=

=pages unit='KiB'
=pages unit='KiB'
=distances=

size='2048"'=0</pages=>

=sibling id='0"' value='1lQ'/=>
=sibling id='1"' value='20"'/=>

=/distances=

=Cpus num='16"=
=cpu 1d='0' socket_id='0' core_id='0' siblings='0,16'/=>
=cpu 1d='2' socket_id='0' core_id='l' siblings='2,18'/=>
=cpu id='4' socket_id='0' core_id='2' siblings='4,20'/=>
=cpu id='6' socket_id='0' core_id='3"' siblings='6,22"'/=>
=cpu 1d='8' socket_id='0' core_id='4' siblings='8E,24"'/=>
=cpu 1id='10"' socket _id='0' core_id='5' siblings='10,26"'/=>
=cpu 1id='12"' socket_id='0"' core_id='6' siblings='12,28"'/=>
=cpu id='14"' socket id='0"' core_id='7' siblings='14,30'/=>
=cpu id='16" socket_id='0"' core_id='0' siblings='0,16'/=
=cpu id='18" socket_id='0' core_id='1' siblings='2,18'/=>
=cpu 1d='20" socket_id='0' core_id='2' siblings='4,20'/=>
=cpu 1id='22"' socket_id='0' core_id='3' siblings='%,22'/=>
=cpu id='24"' socket_id='0' core_id='4' siblings='g,24'/=>
=cpu id='26"' socket id='0' core_id='5' siblings='10,26"'/=
=cpu 1d='28"' socket id='0' core_id='6' siblings='12,28"'/>
=cpu 1d='30"' socket id='0"' core_id='7' siblings='14,30'/=

=/Cpus=

=/cell=

=sibling id='0"' value='20"'/=>
=sibling id='1"' value='1lQ"'/=

=/distances=

=Cpus num='16"=
=cpu id='1' socket id='l' core id='0' siblings='1,17'/=
=cpu 1d='3' socket id='l' core id='l' siblings='3,19'/=
=cpu 1d='5' socket id='l' core id='2' siblings='5,21'/=
=cpu 1id='7' socket id='l' core id='3' siblings='7,23'/=
=cpu 1d='9' socket id='l' core id='4' siblings='9,25'/=
=cpu id='11"' socket id='l' core id='5' siblings='11,27'/=
=cpu 1d='13"' socket id='l' core id='6' siblings='13,29'/=
=cpu id='15"' socket id='l' core id='7' siblings='15,31'/=
=cpu id='17"' socket id='l' core id='0' siblings='1,17'/=
=cpu id='19"' socket id='l' core id='l' siblings='3,19'/=
=cpu id='21"' socket id='l' core id='2' siblings='5,21'/=
=cpu 1d='23"' socket id='l' core id='3' siblings='7,23'/=
=cpu 1d='25"' socket id='l' core id='4' siblings='9,25'/=
=cpu 1d='27"' socket id='l' core id='5' siblings='11,27'/=
=cpu 1d='29"' socket id='l' core id='6' siblings='13,29'/=
=cpu id='31"' socket id='l' core id='7' siblings='15,31'/=

</Cpus=

=/cell=
=/cells=

=/topology=




Machine [25608)

| NUMANode P40 (1 2505)

SacketPAO O POl 8066:1528
| L3 20MB) |
| L2(256KE) | | L2 (256KE) | | L2(256KB) | | L2(256K8) | | L2 (256KE) | | L2 (256KE) | | L2 (256KE) | | L2 (25KE) |
PCIE8S 157
| L1d (32KB) | | L1dl (32K8) | | L1d (32KB) | | Lid (32KB) | | L1d (32K8) | | L1d (32KB) | | Lid (32KB) | | Lld (32KB) |
| L1 (32KE) | | L1i (32KB) | | L1i (32K8) | | L1i (32KB) | | L1 (32KB) | | L1i (32K8) | | L1i (32KE) | | LLi (32KE) |
——{—— rcrionosh
Core P#l Core P#2 Core P Core Pt CoreP#5 Core P Core AT
FU PO PURS2 FUIPH PR PP FUPHD P2 PUPSLL
10
FUF41E PUF#IE FUTR PUIEz P PoL FUPE PUIREm PP
PCIa0eE 1521
L poimes1a02
| NUMANode PL (1 25G5)
Socket P
| L3(ZME) |
| L2(25%KB) | | L2 (256KE) | | L2(256KB) | | L2(256KB) | | L2 (256KE) | | L2 (256KE) | | L2(256KB) | | L2 (25KE) |
| L1 (32KEB) | | L1d (32K | | L1d (32KE) | | L1d (32KE) | | L1d (32K | | L1d (32KB) | | L1d (32KE) | | Lid (32K |
| L1 (32KE) | | L1i (32KB) | | L1i (32K8) | | L1i (32KE) | | L1i (32KB) | | L1i (32K8) | | LLi (32KE) | | LLi (32KE] |
CorePH) Core P# Care P#2 CoreP#3 CorePé CareP#5 Core P CoreP#T
PUPSL PUP#S FUPES PUPT PU P FUPHI PUPHS PUPAS
FUPSIT PU PSS PPzl PRS2 PUP#25 FUPST PUPSE PUPs3L

Host: humble-server




[humble-1lap 1$ virsh numatune --help
NAME
numatune - Get or set numa parameters

SYNOPSIS
numatune <domain> [--mode <string>=] [--nodeset <string>] [--config] [--live] [--current]

DESCRIPTION
Get or set the current numa parameters for a guest domain.
To get the numa parameters use following command:

virsh # numatune =domain>

OPTIONS
[--domain] =string= domain name, id or uuid
--mode <string> NUMA mode, one of strict, preferred and interleave
number from the virDomainNumatuneMemMode enum
--nodeset <string= NUMA node selections to set
--config affect next boot
--live affect running domain
--current affect current domain

[humble-lap 1% Ji

[ humble-numaserver ]$% numastat -c gemu-kvm

Per-node process memory usage (in MBs)

PID Node 0 Node 1 Total
1479 (gemu-kvm) 10 8865 8875
2119 (gemu-kvm) 667 77 744
2194 (gemu-kvm) 1465 0 1465
18404 (gemu-kvm) 30 25 54
20129 (gemu-kvm) 2182 0 2182
32548 (qgemu-kvm) 34 16 50

Total 4389 8982 13371




Readonly: [J
Shareable: [

~ Advanced options

Disk bus: | VirtlO - ‘
Serial number: ‘ ‘
Storage format: ‘ qcow?2 - ‘

~ Performance options

Cache mode: ‘ Hypervisor default | ~ ‘

10 mode: ‘ Hypervisor default | ~ ‘

~ 10 Tuning

KiBytes/Sec I0PS/Sec
Read: ‘ 0] + ‘ ‘ 0 + ‘
Write:‘D +H0 +‘
Total:‘D +H0 +‘

Host




[humble-lap 1% virsh blkdeviotune --help
NAME
blkdeviotune - Set or query a block device I/0 tuning parameters.

SYNOPSIS

blkdeviotune <domain> <device> [--total-bytes-sec <number=] [--read
-bytes-sec <number>] [--write-bytes-sec <number=] [--total-iops-sec <nu
mber>] [--read-iops-sec <number=] [--write-iops-sec <number=] [--total-
bytes-sec-max <number>] [--read-bytes-sec-max <number>] [--write-bytes-
sec-max <number>] [--total-iops-sec-max <number=] [--read-iops-sec-max
<number=] [--write-iops-sec-max <number=] [--size-iops-sec <number=] [-
-config] [--live] [--current]

DESCRIPTION
Set or query disk I/0 parameters such as block throttling.

OPTIONS
[--domain] <string> domain name, id or uuid
[--device] <string> block device

--total-bytes-sec <number> total throughput limit in bytes per sec

ond
- -read-bytes-sec <number> read throughput limit in bytes per secon
d
--write-bytes-sec <number> write throughput limit in bytes per sec
ond
--total-1iops-sec <number> +total I/0 operations limit per second
- -read- iops-sec <number> read I/0 operations limit per second
--write-iops-sec <number> write I/0 operations limit per second
--total-bytes-sec-max <number> total max in bytes
--read-bytes-sec-max <number> read max in bytes
--write-bytes-sec-max <number> write max in bytes
--total-1iops-sec-max <number> total I/0 operations max
- -read- iops-sec-max <number> read I/0 operations max
--write-liops-sec-max <number> write I/0 operations max
--size-liops-sec <number> TI/0 size in bytes
--config affect next boot
--live affect running domain
--current affect current domain




- Virtual Virtual
host_net
virtio @ Machine @ Machine | "o ¢
™| [Rx
™ RX
QEMU QEMU
TAP
Bridge Bridge H TAP —~ vhost
Network Kemel Network Kemel
Card Card

[humble-lap 1% lsmod |grep vhost

_net

macvtap
tun

20480 1

32768 1 _net
20480 1 _net
28672 4 _net

[humble-lap 1% modinfo vhost net

filename:

signer:

sig key:

sig _hashalgo:
parm:
[humble-lap 1%

/lib/modules/4.2.3-200.fc22.x86_64/kernel/drivers/vhost/vhost net.ko.xz
devname:vhost-net

char-major-10-238

Host kernel accelerator for virtio net

Michael S. Tsirkin

GPL v2

0.0.1

1EDCOA4AECA5DBFO33AT1FE

vhost, tun, macvtap

Y

4.2.3-200,fc22.x86_64 SMP mod unload

Fedora kernel signing key
6B:32:69:BB:F8:47:97:01:C8:03:15:FB:5F:36:8A:F9:24:52:07:BE

sha256

experimental zcopytx:Enable Zero Copy TX; 1 -Enable; @ - Disable (int)

[humble-lap 1% modinfo --parameters vhost net
experimental zcopytx:Enable Zero Copy TX; 1 -Enable; 0 - Disable (int)
[humble-1lap 1%




Hypervisor




Chapter 14: V2V and P2V Migration Tools

+ Libguestfs inspection performed.
@ » Device type changed virtio.
> P « Libvirt XML defination created.
5 « KVM Related changes made

The Virtual Machine image is retrieved

- VM START Action
The Virtual Machine Image copy request D G m Disk Imported iin
defined storage pool

_ MNetwork connection established
{ i i =
Network connection request with
Foreign hypervisor
Hypervisor virt-v2v server

Boot the physical system using the
virt-p2v iso

The system appears in export
virt-v2v conversion server modifies copied image, atorage doma?r': to import ?r?to

Create an ovf descriptor and put the converted the data storage domain.
image in export storage domain.

virt-v2v conversion server
Export storage domain attached to ovirt datacenter must be accessible from this system.

| Virt-pav [ X

Connect to a virt-v2v conversion server over 55H:

Conversion serven |

SSH port |22

User name: |rc::ot

Passward: |

[] Use sudo when running virt-v2v

Test connection |

Configure network ... || About virt-p2v 1.30.4 .. | Mexct




ViIrt-p 2y | %

Connect to a virt-v2v conversion server over 55H:

Conversion server: | Network Connections | %X
55H port Name LostUsed | Add |
User name: W Ethernet | Edit |

eth( 4 minutes ago

Possword:

Configure networl

virt-pav | %

Connect to a virt-v2v conversion server over 55H:

Conwversion server: |I-wmh05t.aa(c:mple.ccml

$5H port |22

User name: |root

Passwaord: I ..........

[ ] Use sudo when running virt-w2wv

Test connection |

Conrnected to the conversion server.
» Press the "Mext” button to configure the conversion process.

Configure network ... About virt-p2v 1.30.4 ... | Mext




virt-p2v

~Target properties

-Fixed hard disks

Name: ||
#vCPUs: 1
Memory (MB):|1024

Convert I Device ISize (5B) I hModel

vda 4

-Remowvable media

Convert |Device

Mirt-w2v output options
Output to (-o): local A |

Output conn. (-ock|

Output storage (-os):|/var/tmp

Output format (-of):

Output allocation (-oa): sparse (= |

Enable server-side debugging
[This is saved in /tmp on%ﬁe conversion server)

-Network interfaces

Convert | Device

Connect to virtual network

ethi
52540045 =850

Information

Red Hat, Inc

virt-p2v [client) 1.30.4
virt-v2v [conversion server) 1.30.4

default

Back

Start conversion




virt-pav

SUpermin: INternal INSMog Cro-ITU-LKO.XZ
SUQEermin: running xz
done with xz 4415 read
supermin: internal insmod crcB.ko.xz
supermin: running xz
done with xz 4423 read
supermin: internal insmod libcrc32cko.xz
SUQErmin: running xz
done with xz 5292 read
supermin: picked fsys/block/sdb/dev as root device
supermin: creating /dev/root as block special &:14
supermin: mounting new root on /root
0.620908] EXT4-fs (sdb): mounting ext2 file system using the ext4 subsystem
0.6268469] EXT4-fs (sdb): mounted filesystemn without journal Opts:
supermin: chroot
St-artin% finit script ...
[ 0.798613] random: s stemd—tmgfile urandom read with 74 bits of entropy available
[/usr/lib/tmpfiles.d/systemnd.confi26] Failed to replace specifiers: /run/log/ journal/%m
[/usr/lib/tmpfiles.d/systemnd.conf28] Failed to replace specifiers: /run/log/journal/%m
[/usr/lib/tmpfiles.d/systemd.conf29] Failed to replace specifiers: /run/log/journal/%m
[fusr/lib/tmpfiles.d/systernd.conf32] Failed to replace specifiers: /var/log/journal/%m
[/usr/lib/tmpfiles.d/systemnd.conf.34] Failed to replace specifiers: /var/log/journal/%m
[/usrilio/tmpfiles.d/systemd.conf:35] Failed to replace specifiers: /var/log/journal/%m
starting version 217
specified group ‘input unknown
[ 0.952940] intel_rapk no valid rapl dormains found in package 0
0.9465836] random: nonblocking pool is initialized
L 1.213447] clocksource: tso mask OxfFIFFFFFFFFFFFFFF max_cycles: Ox2N3fdB0GTE, max_idle_ns: 44079527048
ns
/init line 8&: /sys/block/hd*/queue/scheduler: No such file or directory
finit line 8&: fsys/block/ubd®/queue/scheduler: Mo such file or directory

Log files and debug information is saved to this directory on the conversion server
fmpfvirt-p2v-20151120-bd2ustir

Doing conversion ...

Cancel conversion Reboot




Appendix: Converting a Virtual Machine into a Hypervisor

on QEMUSKVM

File Virtual Machine View Send Key

= N - B v | 9

g Overview CPUs

B Performance Logical host CPUs: &
Current allocation: 1 +
== Memory - 0 .

axi ocation: +
2% Boot Options HIH aRoeaten

= VirtlO Disk 1 Configuration

=/ IDE COROM 1 Qopy host CPU configuration

=¥ NIC b5:56:42 Model:  Westmere -
\# Tablet :




