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A1

=

RBFEENAT ironic KA, LK ironic TESEFRIMERHRIHH « ARBRAKIEELT

1.1

Openstack: Ocata it~
OS: CentOS7.3

N2

A EZEMLURJLA T H A4S ironic

Tronic FAEFE R
Ironic-api JFFE /-4
Ironic-conductor JR ¥R/ 48 ;

Ironic-inspector R /145

Ironic-python-agent [ /)-43;
Tronic FRAZHIE;
M IA G

Cloud-init ¥ ;
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1.2 KiE

IR TR

ironic openstack ZH1, FEFRE L
baremetal | Brzim, BROL, —R& A PIEEIRSS o
provision | Hb&

inspector | EHLEIN

1.3 openstack %->]

KT openstack H24>], EFHEFEZEMNLIT LTS
o 3UHY: https://docs.openstack.org/developer/ironic/

« IRC 1E3K: http://eavesdrop.openstack.org/meetings/ironic

* code review: https://review.openstack.org/#/q/status:open

+ & bp: https://launchpad.net/

o [ EEREG

1.4 Ironic % F 58

* IRC LOG: http://eavesdrop.openstack.org/meetings/ironic/2017/

e WIKI: https://wiki.openstack.org/wiki/Ironic

1.5 About

e Author: liekkas

* Email: leetpy2 @gmail.com

API: https://developer.openstack.org/api-ref/baremetal/index.html
JRZHL: https://docs.openstack.org/ironic/latest/_images/states.svg
IE#HBug: http://ironic-divius.rhcloud.com/

FHRT B : https://governance.openstack.org/tc/reference/projects/ironic.html#mission

White board: https://etherpad.openstack.org/p/IronicWhiteBoard
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CHAPTER 2

1.0 lronic &4\

Ironic & —"1> openstack W H , FZAREHEGEIL . BIFHHAVRIFESR], REHE, WEILES -

2.1 ironic /EH

o BRHLERE: BRTEEVLAPEREANGER R TA TR, X n] DL AL,
o FHMEA: X nova computer T AFE T, BEXNRRE, ITBENL
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Figure 1.1. Conceptual Architecture Heat
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Figure 1.3.3. Bare Metal Deployment Steps
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CHAPTER 3

1.1 223 ironic PFiE

AL LA packstack %% openstack JIHEAS -

3.1 INEHR

iX B AT LACentOSTH il , % Fopenstack ocatafit A%,  H B AR AR % 3 J7 % K L - packstack B H
%fNetworkManager I8N CHE, MBS ACE :

systemctl disable firewalld
systemctl stop firewalld
systemctl disable NetworkManager
systemctl stop NetworkManager
systemctl enable network
systemctl start network

3.2 % %% packstack

# Wlpackstack yumi
yum -y install centos-release-openstack-ocata

# Zﬁ%openstack—packstack
yum -y install openstack-packstack

# HEianswer-file
packstack —-—-gen—-answer—-file=filename
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3.3 %3¢ openstack

WERAR 2 ) fEocatahl AR, X Hpackstack’H H/bug, HIL DT XHFEBH—T, 5% hips//www.
redhat.com/archives/rdo-list/2017-March/msg0001 1.html

P 1~bugHreview 5 £
* https://review.openstack.org/#/c/440258/
* https://review.openstack.org/442551

B reviewIE T N BB — Tt el LA T « BEE 0 T 1 B 2 % 3Eopenstack -

3.4 ZX answer-file

packstack EXVZ A4 ironic fY, FFZMan MEL:

CONFIG_IRONIC_INSTALL=y

3.5 %% openstack

’ packstack —--—-answer-file=filename

10 Chapter 3. 1.1 %3 ironic 3%
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cHAPTER 4

1.2 Ironic it &

{5 packstack %3 5¢ Ironic BRINEF Flat 4%, T X EFEZLL Flat ML RBIRN4E, KT VLAN/VXLAN
FEEHETNA -

Ironic B M #7730, — & standalone #E=X, 7 —FF& 45 & openstack. AR F openstack H- v 4HE &
Fi, ironic FFEMH—LEIEE -

BOMB UL NIX LA E packstack HEEAMELF 7, BATDIELRNA—T, —EA LIEF Ironic MHEEHE
EBLGEN, H—RTE B OARELFREME T -

4.1 Keystone L&

1. 1#f Bare Metal iRSSFH

$ openstack user create —--password IRONIC_PASSWORD \
——email ironic@example.com ironic
$ openstack role add --project service --user ironic admin

2. TEMARS:

$ openstack service create --name ironic --description \
"Ironic baremetal provisioning service" baremetal

3. % endpoint:

$ openstack endpoint create —--region RegionOne \
baremetal admin http://$IRONIC_NODE: 6385

$ openstack endpoint create —--region RegionOne \
baremetal public http://$IRONIC_NODE:6385

$ openstack endpoint create —--region RegionOne \
baremetal internal http://$IRONIC_NODE: 6385

11
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G545 A keystone v2 AP 1R 4

$ openstack endpoint create --region RegionOne \
--publicurl http://$IRONIC_NODE:6385 \
——internalurl http://$IRONIC_NODE:6385 \
—-—adminurl http://$IRONIC_NODE:6385 \
baremetal

4. QM E:

$ openstack role create baremetal_admin
$ openstack role create baremetal_observer

5. WRARAEFR B, AT LLAIEE— “baremetal” ] Project. 231X project IR G 7 BE 17 1A] Tronic HY
BUE (Nodes, ports %) :

$ openstack project create baremetal

SR E R P IR

$ openstack user create \
——domain default --project-domain default --project baremetal \
——password PASSWORD USERNAME

$ openstack role add \
—--user—-domain default --project-domain default —--project baremetal \
——-user USERNAME baremetal_observer

4.2 Compute Bt &

#1 X 7 openstack EAIA A BEE FHGNLEE LA —Fh, TEEFINEHE - XA HT nova IEX 5 EELE 2
BRYLERRENL, HNMEEUAD ] DUA S| RN E RSN, X T ARBIEE, ANENEAT -

Nova BT SR B 8 f E i Nl E
1. default HEE:

[default]

# Driver to use for controlling virtualization. Options

# include: libvirt.LibvirtDriver, xenapi.XenAPIDriver,

# fake.FakeDriver, baremetal.BareMetalDriver,

# vmwareapi.VMwareESXDriver, vmwareapil.VMwareVCDriver (string
# value)

#compute_driver=<None>
compute_driver=ironic.IronicDriver

# Firewall driver (defaults to hypervisor specific iptables
# driver) (string value)

#firewall driver=<None>

firewall driver=nova.virt.firewall.NoopFirewallDriver

# The scheduler host manager class to use (string value)
#scheduler.__host_manager=host_manager

scheduler_host_manager=ironic_host_manager

# Virtual ram to physical ram allocation ratio which affects

(continues on next page)

12 Chapter 4. 1.2 Ironic Al &
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&L

# all ram filters. This configuration specifies a global ratio
# for RamFilter. For AggregateRamFilter, it will fall back to
# this configuration value i1f no per—-aggregate setting found.
# (floating point value)

#ram allocation_ratio=1.5

ram_allocation_ratio=1.0

# Amount of disk in MB to reserve for the host (integer value)
#reserved_host_disk_mb=0
reserved_host_memory_mb=0

# Flag to decide whether to use baremetal_scheduler_default_filters or not.
# (boolean value)

#scheduler._use_baremetal_ filters=False

scheduler_use_baremetal filters=True

# Determines if the Scheduler tracks changes to instances to help with
# its filtering decisions (boolean value)
#scheduler_tracks_instance_changes=True
scheduler_tracks_instance_changes=False

New instances will be scheduled on a host chosen randomly from a subset
of the N best hosts, where N is the value set by this option. Valid
values are 1 or greater. Any value less than one will be treated as 1.
For ironic, this should be set to a number >= the number of ironic nodes
to more evenly distribute instances across the nodes.

#scheduler host_subset_size=1

scheduler_host_subset_size=9999999

HH W H KR K

. ironic HEE:

o 3% IRONIC_PASSWORD Hhl fij 1h = it (25 H5
o ! TRONIC_NODE Hifi, ironic-api FT7ETT f. ) 1P Hidik;
% IDENTITY_TP #2/% keystone PT7ETT s IP Hihik;

[ironic]

# Ironic authentication type
auth_type=password

# Keystone API endpoint
auth_url=http://IDENTITY_IP:35357/v3

# Ironic keystone project name
project_name=service

# Ironic keystone admin name
username=ironic

# Ironic keystone admin password
password=IRONIC_PASSWORD

# Ironic keystone project domain
# or set project_domain_id
project_domain_name=Default

(continues on next page)

4.2,

Compute fit &

13
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# Ironic keystone user domain
# or set user_domain_id
user_domain_name=Default

. EJ3 nova FHRRSS:

sudo systemctl restart openstack-nova-scheduler
sudo systemctl restart openstack—-nova-compute

4.3 Networking At &

Tronic 7EXFE IR 7T 2% H Neutron #) DHCP RS -

1.

JRHEIEACE /etc/neutron/plugins/ml2/ml2_conf.ini:

[ml12]

type_drivers = flat
tenant_network_types = flat
mechanism_drivers = openvswitch

[ml2_type flat]
flat_networks = physnetl

[securitygroup]

firewall driver = neutron.agent.linux.iptables_firewall.
—OVSHybridIptablesFirewallDriver

enable_security_group = True

[ovs]

bridge_mappings = physnetl:br-eth2

# Replace eth2 with the interface on the neutron node which you
# are using to connect to the bare metal server

415 neutron-openstack-agent AkRZ5 1 H ovs_neutron_plugin.in X, NGREEIZ AR [ovs] 4H -
NI ovs P

$ ovs—-vsctl add-br br-int

SEFEERHLAN openstack 2 [A] FE(E:

$ ovs—-vsctl add-br br-eth2
$ ovs—-vsctl add-port br—eth2 eth2

X B A br-eth2 ZAIEIH AL E B bridge_mappings M, eth2 EAEESEPRAIYIFE N K4 o

. EJ3 Open vSwitch agent:

# service neutron-plugin-openvswitch-agent restart

HJH Open vSwitch agent ik55 2 J5, RiZGEEF| br-int F br-eth2.

$ ovs—-vsctl show

Bridge br-int

(continues on next page)

14
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fail_mode: secure
Port "int-br-eth2"
Interface "int-br-eth2"
type: patch
options: {peer="phy-br-eth2"}
Port br-int
Interface br-int
type: internal
Bridge "br-eth2"
Port "phy-br-eth2"
Interface "phy-br-eth2"
type: patch
options: {peer="int-br-eth2"}
Port "eth2"
Interface "eth2"
Port "br-eth2"
Interface "br-eth2"
type: internal
ovs_version: "2.3.0"

7. QA M2

$ neutron net-create —--tenant-id STENANT ID sharednetl —--shared \
——provider:network_type flat —--provider:physical_network physnetl

$ neutron subnet-create sharednetl SNETWORK_CIDR —-name S$SSUBNET_NAME \
-—ip-version=4 —--gateway=S$GATEWAY_ TP --allocation-pool \
start=$START IP,end=SEND_IP --enable-dhcp

4.4 Image L&

WRMFH agent WEN, Ironic ZAFH swift f* temporary URLS, ML 2 H swift fi{ glance 5%, =T
IronicBXzf), JFHETSNE -

4.4. Image L& 15
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CHAPTER D

1.3 TFTP &

ironic ff [ pxe MIEHTHRE - pxe FEH DHCP F1 TFTP W ™ ARSS K 52 o ironic H CLHRIZALX AR
%, Hr DHCP H neutorn K&t - TFTP &M B C.ELE xinet 1 tftp-server SR 5EAL -

5.1 43

1. %% rpm £
# B BRI BEAR

$ sudo mkdir -p /tftpboot/pxelinux.cfg
$ sudo chown -R ironic /tftpboot

# TEMEEK rpm B
$ sudo yum install tftp-server xinetd syslinux-tftpboot

# Bl pxe BISIXMHE] tfep HE
$ sudo cp /usr/lib/PXELINUX/pxelinux.0 /tftpboot
$ sudo cp /boot/extlinux/chain.c32 /tftpboot

2. A% map-file 3XHF, WA F:

$ cat /tftpboot/map-file

re " (/tftpboot/) /tftpboot/\2
re "~/tftpboot/ /tftpboot/

re ~(~/) /tftpboot/\1

re ~(["/]) /tftpboot/\1

3. BEK tp BL &S

$ cat /etc/xinetd.d/tftp
{

socket_type = dgram
protocol = udp

(continues on next page)

17
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EET)

wait

user

server
server_args
disable = no
per_source
cps

flags

= -v -v -v -v -v ——map-file /tftpboot/map-file /tftpboot

= 100

= yes

root
/usr/sbin/in.tftpd

11
2
IPv4

5.2 Bh:k3E

centos ERIAFFJE T selinux, selinux =8 tftp R0, FATFEM FECE, 1k tftp IRIGET -

setsebool -P tftp_home_dir 1

18
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CHAPTER O

2.0 Ironic BREZEF

Openstack F-HIAYIT H R Paste + PasteDeploy + Routes + WebOb ZE#4. J52#, OpenStackft[X
MAZA T IX AR T, RER— SR, i TR LS T Pecan- Pecan HEZRH U FIF4b: !

« NH B .5 WSGI application |
o ERBEHRE Sl AT LSS T

BHRUL, F FPecantEZELlfE, REZEBBEMRBARE T, FAAARUEFETIS, Wil LilE
APIRITHEE -

Tronic XfFME Mt restful api #H, RIFRSMERIESK,  ironic-api F ironic-conductor Z [AIETENISRH RPC - A1
58F—F ironic FIHRELL .

! http://www.infoq.com/cn/articles/OpenStack-UnitedStack- API2

19
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Enroll

Ironic RESTTul API

— Hardware
Cloud
Administrator

Database

M
N

Ironic Conductor(s)

A

=

I : E N

Drivers Drivers L

e

——\_:—""-‘-

6.1 7%k

20 Chapter 6. 2.0 Ironic ZBE42Fy



CHAPTER /

2.1 Ironic-api

H B+ X i H &R pecan 1EZR, 8% pecan B H KL UIT:

ironic/api/

app.py
app.wsgi
config.py
controllers
base.py
__init___.py
link.py
root.py
vl
— driver.py
— __init___ .py
— node.py
— port.py
— state.py
— types.py
— versions.py
—— volume.py

— volume_target.py
expose.py

hooks.py

__init__ .py

middleware

auth_token.py
__init__ .py
parsable_error.py

app.py —ME & T Pecan N AHIA L, 8 & NIRRT,

config.py & & PecanfINHECE , < #Happ.pyFH;

controllers/ ;X1 H3R B FTEERIZS, Bl EAPLEA B AT,
controllers/root.py 1T~ & AR B 12X K 92 il 2 ;

21
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« controllers/v1/ X HEKX v AR FIAPIRIIE H g8 - WERE Z MRARRIAPL, 1R—RAEE BIv25E H 3!

7.1 application &

PecanfJAC ERA S, 1814 — P PythonRIG = HIAC B SR AT LISE AR E - X PECERFEH RS
RE R T froot, #AJ5 FHT A BWSGI application -

# file: ironic/api/config.py

server = {
'port': '6385",
'host': '0.0.0.0"
}
app = {
'root': 'ironic.api.controllers.root.RootController',
'modules': ['ironic.api'],
'static_root': ! /public"',

'debug': False,
'acl_public_routes': [
V/l,
v/v1l',
# IPA ramdisk methods
'/v1l/lookup',
'/vl/heartbeat/[a-z0-9\-]1+",
]I
}

X N appXf &t ZPecan AL E , 1 Pecan FH#F TR ZH X 4 — 14 NappHIBLE - applLE & EEM
BErootlE, XMEXRR TRHABEFIAL, HEtE A #7756 THTTPR MR path: /- hooks¥ R fY
B & & —Pecanfhook, 1EFZRLITWSGI Middleware -

B Tapplit &5, Bl LLikPecand: AL —1"WSGI application - £ Ironci Wi H H', ironic/api/app.py X £t & 4
FXWSGI applicationf{J# 77, FAEE— T X MHIFEENE:

7.1.1 &%k

! http://www.infoq.com/cn/articles/OpenStack-demo- API3

22 Chapter 7. 2.1 Ironic-api
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CHAPTER 8

3.1 Conductor #1411t

8.1 Ironic 22/

Ironic H B #6540 A: API F1 Conductor, H-H API K H pecan HEZE, 5 [ restful 772034 A], T API Fl
Conductor Z [A>%F RPC j#{E, 1#% /& rabbitmgq.

- +
APT
fo—— +
| RPC
|

o + o ——— +
| | \ \
| Conductor | | Conductor |
| | \ |
e + e +

8.2 RPC #JiHk
iX B Conductor s& RPC H server (78 %t 3), API & RPC A client ¥i(4E 7 #) . FA15EFF ironic-conductor
I BREL:

def main() :
assert 'ironic.conductor.manager' not in sys.modules

# Parse config file and command line options, then start logging

# BCESUHFRIRIIA L

ironic_service.prepare_service (sys.argv)

(continues on next page)
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HEYIIRIL

gmr.TextGuruMeditation.setup_autorun (version)

# Q@& RPC Server

mgr = rpc_service.RPCService (CONF.host,
'ironic.conductor.manager',
'ConductorManager"')

issue_startup_warnings (CONF)

profiler.setup('ironic_conductor', CONF.host)

launcher = service.launch (CONF, mgr)
launcher.wait ()

8.3 RPCService

FHEFRE A T — RPCService X% - IRF%E T RPC 7 topic, endpoints, serializer - X B3 [ 57
F701% E T manager JETE -

Bll: ironic.conductor. manager.ConductorManager (host, 'ironic.conductor_manager')

Ironic conductor i# 1 oslo.messaging K |7 T RPC Server, F4 ConductorManager {F /it /7 RPC '] endpoint.
Ironic api ##1J RPC P HIM %, #tiAHE] T ConductorManager B R A 7712 -

class RPCService (service.Service) :

def _ _init__ (self, host, manager_module, manager_class):
super (RPCService, self).__init__ ()
self.host = host
manager_module = importutils.try_import (manager_module)
manager_class = getattr (manager_module, manager_class)
self.manager = manager_class (host, manager_module.MANAGER_TOPIC)
self.topic = self.manager.topic
self.rpcserver = None
self.deregister = True

def start (self):
super (RPCService, self) .start ()
admin_context = context.get_admin_context ()

target = messaging.Target (topic=self.topic, server=self.host)

endpoints = [self.manager]
serializer = objects_base.IronicObjectSerializer (is_server=True)
self.rpcserver = rpc.get_server (target, endpoints, serializer)

self.rpcserver.start ()

self.handle_signal ()
self.manager.init_host (admin_context)

LOG.info ('Created RPC server for service on host
L} . A ,
{'service': self.topic, 'host': self.host})

24 Chapter 8. 3.1 Conductor ¥J#51t
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8.4 Manager #JIH1L

7E start RPCServer HIR 5<% F manager Y init_host PR%Y -

+ dbapi FIIEIL;

+ Conductor FRIEZIE;
hAEH IR L,

A IR

e drivers;

* hardware_types;
* NetworkInterfaceFactory;

* StoragelnterfaceFactory;

ConductorManager JE 41T B B w:

init_host F 3 E5E AN T #RAE:

o +
| BaseConductorManager

B +
| 4+ host |
| + topic |
| + sensors_notifier |
o +

+ init_host ()

\
del_host () \
+ iter_nodes () \

\

o +

A

|

|
o +
| ConductorManager |
o +
| + power_state_sync_count |
—————————— +
| + create_node () |

update_node () \

8.4. Manager ¥Ji1L
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CHAPTER 9

3.2 lronic driver

9.1 GKzhRA

M Ocata FF1f ironic SZFF M FRALIIXEN: classic drivers F1 hardware types, LAJG ironic 215 1 classic drivers
HISCHE, H R HF: hardware types, V15257 /install/enabling-drivers

9.2 WFhwIaL

openstack & KIFESE rest ful-api -> rpc fE ironic B> rpe ERWMFF, —fx 20— TaskMan-
ager WINGL, JEELHIRER S BRAEHRZ B 1 iX 3 SR FERLHT « H A B EZ M2 ironic drive WERH - LEE
WIHEHACH:

# file: task _manager.py
class TaskManager (object) :

def _ init_ (self, context, node_id, shared=False, driver_name=None,
purpose='unspecified action'):

self.driver = driver_factory.build_driver_for_task(
self, driver_name=driver_name)

A ABERIXER) task.driver 2R L) B AEME . BB L] HIEARSZIN.

# file: driver_factory.py
def build_driver_for_task (task, driver_name=None) :
node = task.node

driver_name = driver_name or node.driver
driver_or_hw_type = get_driver_or_hardware_type (driver_name)
try:

check_and_update_node_interfaces(

(continues on next page)
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(ZETD)
node, driver_or_hw_type=driver_or_hw_type)
except exception.MustBeNone as e:
LOG.warning (' They will be ignored. To avoid this warning, '
'please set them to None.', e)

bare_driver = driver_base.BareDriver ()

_attach_interfaces_to_driver (bare_driver, node, driver_or_hw_type)

return bare_driver

Tronic driver 2R &40~ B FR:
AbstractHardwareType
BaseDriver + supported_boot_interfaces()
+ supported + supported_deploy_interfaces()
+ core_interfaces
+ standard_interfaces A
+ power
+ deploy
+ console
+ rescue
+ management GenericHardware
+ boot
+ vendor
+ inspect
+ raid + supported_boot_interfaces()
+ all_interfaces() + supported_deploy_interfaces()
+ non_vendor_interfaces()
+ get_properties() /\
IPMIHardware RedfishHardware

BareDriver PXEAndIPMIToolDriver

+ network = none
+ core_interfaces
+ storage = none
+ standard_interfaces

%A ] node BAFFHAYE pxe_ipmitool JXEN, ironic AR IX 2 FE setup.cfg FILEIFTN KL, X

B%: ironic.drivers. ipmi:PXEAndIPMIToolDriver.
HIIA1L task HVIRENZ AT
1. BE9EiRYE node BAY driver & FRINEFS N driver;
2. KB I FHT node interfaces, X H FE 20 EINBNHY) hardware interface HIXHIXE;
3. % BareDriver 7% bare_driver;
4. 8 driver BT Y interface B % bare_driver H;
X HLHY interface AN~ =FR 744 A
e core_interfaces

¢ standard_interfaces

28 Chapter 9. 3.2 Ironic driver
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¢ vendor

5. FRH node BLFY dynamic_interfaces H & #ll2 bare_drivre #;

HEfE: BAA dynamic_interfaces J& [‘network’, ‘storage’]

X B driver_or_hw_type # & ATIEM node 1 H HY driver- classic drivers B driver # 2 B 1% 4 &K
BaseDriver [, T hardware types ] driver Y87 ] GenericHardware. B¢ FAT1E task AT driver &
BareDriver B8 .

9.2. WEhwIHL 29
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cHAPTER 10

3.3 Ironic —&X1% Hash &2

ISRV AN B —EME Hash B1%, 53X B R BIronic R FH —S0ME Hash Bk - B XGEBIIA8 A RT LA B AT
BB -

10.1 Hash Iyt 2

1. B 5L Ironic ZREUFTH online Y conductor 7 /5. ;
2. 1R¥E conductor FLFFAYIREY, # conducor XIEA[EIAILHE
yadyn=iik oy AP {driver_namel: [hostl, host2], driver_name?2: [host2, host3]}

HER: X4 — conductor BLE L MNRENNT, XD conductor <= HINAEARFZEE -

3. B IXBhAIE— 1 Hash 25, ERRIERIAK/INVE 215 -
Hash TFR)A/NAT UGBS BLE T hash_partition_exponent 1B .

4. FEADIBNFTE B conductor 1 A NAZE| Hash ¥ 1

(a) ¥f conductor [] hostname #17 utf-8 45, 1HZ|—" key;

(b) ¥ key fft mdS 25, 155 —1 key_hash;

(c) key_hash.update(key);

(d) B key_hask 7S b4 B HF F LR RY Ci;

(e) FTEREIREELL Ci R K/NHEF . HREE partitions £UHH;

10.2 Node BL5%| Conductor

1. #R¥E node XN EXT B # Hash 24,
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EMR: SRR, Hash B EHAEM, BiLEREAD conductor BRI SBURIERIL -

2. HR¥E node_uuid hash 5 Hi hashed_key, 512 [F]_LTH;
3. R4 hashed_key 7E L [f#43& ) partitions 04 H 2 A& I E p;
4. 1R p FKEX Conductor 7 5.;

10.3 Example

XBEENTE 11T, BXE =1 conductor 77 5., 75 A hostname 4 Hl7Z: conductorl, conductor2, conduc-
tor3. iX = conductor # X Ff pxe_ipmitool JKEf -

B SERYE hostname #43&—> Hash 2f, @0 FEFR . SRJGHRTE Tronic node AY uuid hash H— position, &iX
/> position FiT B conductor & Z AT A o

HEfE: RAHERERREKE, JLUESACE hash_distribution_replicas WEZ 1 conductor -

2732

Conductorl

NODE1

Conductor3

Conductor2
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cHAPTER 11

4.0 Inspector /47

FEBATEM FE ironic-node Z /5, Tl 175 AL AIRE {45 B 8 #E] node £ B - tREE LD, FATATA
FIRM, ER2MRERXIMEIRE, BRNESTFINRM - AINDE port BIAIEE, #EPLK O FIAS HAL A EE
BRRE, ENES BN -

ironic inspector 22 B T A T ERILIE B AT -

11.1 Inspector %3

WE—ITET A, %3 ironic-inspector, inspector A] LAF ironic-conducor 7E[F]— 7 4, ] DIZEAN[E T
=

’sudo yum install openstack-ironic-inspector

11.1.1 BIEEIEE

CREATE DATABASE ironic_inspector CHARACTER SET utfS§;

GRANT ALL PRIVILEGES ON ironic_inspector.x TO 'inspector'@'localhost' \
IDENTIFIED BY 'inspector';

GRANT ALL PRIVILEGES ON ironic_inspector.x TO 'inspector'@'s' \
IDENTIFIED BY 'inspector';

OEsERIRE G, EERIEEER, HEREIRER -

$ cat /etc/ironic-inspector/inspector.conf

[database]
connection = mysqgl+pymysqgl://inspector:inspector@10.43.210.22/ironic_inspector?
—charset=utf8
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YHH ironic-inspector-dbsync ERFE

ironic—inspector—-dbsync —--config-file /etc/ironic—-inspector/inspector.conf upgrade

11.1.2 keystone /it

openstack user create —--password ironic_inspector \
——email ironic_inspector@example.com ironic_inspector

openstack role add —--project service —--user ironic_inspector admin

openstack service create —--name ironic-inspector —--description \
"Ironic inspector baremetal provisioning service" baremetal-introspection

11.2 Inspector At &

inspector BETHIIRS openstack-ironic-inspector fl openstack-ironic-inspector-dnsmasq

11.2.1 Dnsmasq Ei &

$ cat /etc/ironic-inspector/dnsmasqg.conf

port=0

interface=eth0

bind-interfaces
dhcp-range=192.168.2.10,192.168.2.200
enable-tftp

tftp-root=/tftpboot
dhcp-boot=pxelinux.0
dhcp-sequential-ip

X B[] interface /23R DHCP ARSSHIM O, A titp AIM O, FAIFEL etho BLE— R IP .

$ cat /etc/sysconfig/network-scripts/ifcfg—-eth0

TYPE=Ethernet

IPADDR=192.168.2.2
NETMASK=255.255.255.0

11.2.2 Titp il &

inspector 1 provision {8 F )2 [F]—%H deploy WIZERE iX B ERI% dip ISR CEMET 17, M B2 2
default 301, SCHAZEIT:

34 Chapter 11. 4.0 Inspector /43
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default introspect

label introspect

kernel deploy.vmlinuz

append initrd=deploy.initrd ipa-inspection-callback-url=http://192.168.2.2:5050/v1l/
—continue ipa-inspection-collectors=default ipa-collect-11ldp=1 systemd.journald.
—~forward_to_console=no selinux=0

ipappend 3

£ default XA, BHINGN N JLAECE::
* ipa-inspection-callback-url, X/~ IPIEE tftp i IP Hikt, HHLFTZEIRX IP;
e ipa-collect-11dp=1 il IPA £ lidp R;
o selinux=0 BjiEFELAEN T TE1EE RS initramfs;

11.2.3 Ironic it &

FLE ironic B # [ inspector, FFZ4EFE ironic AL 'E S/ BLHEE inspector, ECE I :

$ cat /etc/ironic/ironic.conf

[inspector]
enabled = true
service_url = http://10.43.210.23:5050

XEHE service_url [ LIARE, ironic ZMRIEEM Y endpoint HFKEL -

11.3 ZH W ¥iRA

FT inspector [) DHCP R55/&AX 53 mac Hihk (), WN5RAE flat L&A, B neutron-dhep-agent H % -
ISR & flat (4%, EE FF#1T inspector F1 provision - 15/ vian %%, 1 inspector Fl provision A(Z!]
N[EAY vlan BIA]T .

11.4 B

A0SR ironic-inspector F ironic-conductor X E|[F]— 7 5., A4 provisionfii B2 inspector JiFERE A FH—1
thtp IRS58s, REMWTARIFIM O - ZEIEFH B T2 E MRE, ERWRTE RERK T, S dp iR
B, B4 S5 BEFETT inspector WLEERT, 2 NE| deploy FISEGAELE X, M52 inspector 2RI -

11.3. HAM B 35
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CHAPTER 12

4.1 Inspector 3% SDN lldp 3¢

BR 4> SDN AT H#e L8 FH Y Idp #R SCERIEH B Ndp IRHEER - EREXFR AL, HAFEBEN
inspector FJSLHRAAD -

12.1 lidp /™4

X R A AR Ndp L5, 1ldp R TLV(type length value) /7 ZCAFAEEIE - IRSCEEM LT BIFTR:

TLV type TLV information

string length TLV information string

7 bits 9 bits 0=n=511octets

-f]——— TLV header —————P»

TLV HISRBLE 0 RE SR ELin N B R

37
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TLYV type ) TLV name IEIj}[]]gEfI;%T
0 End Of LLDPDU Mandatory
1 Chassis ID Mandatory
2 Port ID Mandatory
3 Time To Live Mandatory
4 Port Description Optional
5 System Name Optional
6 System Description Optional
7 System Capabilities Optional
8 Management Address Optional
9—126 reserved —
127 Organizationally Optional

Specific TLVs

FATHE ironic {5 FH Y local_link_connection AR AN N o R U H 3

38
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TLV TYPE | TLV NAME | local link connection name
1 chassis ID switch_id
2 port_id port_id

FRAZET SDN B ldp IR SCFIEH Y Ndp IRICEEER, B AE 2 SDN K lldp 182 FH ST H#e 1 1dp,
FATZNER BIHRSE chassis ID F port id, AE A ZFIR? X 2ZFH chassis ID Fl portid, iL7F7E subtype,

iE 1T subtype FI LLRE USRI chassis ID #l port id {8 -

SeBE % chassis ID FRICEEH:
_ TLY information chassis ID )
TLV type =1 string length subtype chassis ID
7 bits 9 bits 1 octet 1= n <255 octets
— TLV header ———jp-lap——— TLV information string  e——]
chassisF 2R B A] GE R EUE a0 B P s -
12.1. lldp A4 39
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ID subtype ID basis
0 Reserved
1 Chassis component
2

Interface alias

3 Port component

-+ MAC address

5 Network address

0 Interface name

7 Locally assigned
8—255 Reserved

FEFE portid (H

40 Chapter 12. 4.1 Inspector 3% SDN lidp &
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TLV type =2

TLV information
string length

port ID subtype

port 1D

 bits

9 bits

lfl— TL'/ header

H KR AT RERUE L T B FTR

1 octet

TLV information string —»

1 =n =255 octets

12.1. lldp A4

41
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ID subtype ID basis
0 Reserved
1 Interface alias

]

Port component

3 MAC address
4 Network address
5 Infterface name

6 Agent circuit ID

Locally assigned

8—255 Reserved

SDN H7 lldp F1338 1ldp R CEF U N EFT/R:

SWITCH | TLV TYPE | TLV NAME | subtype | subtype value
SDN 1 chassis id 7 Locally assigned
normal 1 chassis id 4 Mac Address
SDN 2 port id 2 Port component
normal 2 port id 3 Mac Address

5 Interface name

7 Locally assigned

42 Chapter 12. 4.1 Inspector 3% SDN lidp &



cHAPTER 13

4.3 Inspector JRIGMT

ironic-inspector 1 [ flask HEZE R 4% 5 1Y - flask & — T = B python web HEZR , (FH BRI LIEF:
http://flask.pocoo.org/

13.1 Ironic BB B

FATESEET coli il Z ironic inspector iR -

ironic node-set-provision-state <node_uuid> manage
ironic node-set-provision-state <node_uuid> inspect

FATHIE openstack ZEAF 2 Wil W FHATZ BT restful 32 CIRSERCH, TR MFNEREIE L rpe Y FHR SR -

FTHH cli &% 3% PUT 1E3K%] /v1/nodes/{node_ident}/provision , ironic-api ¥ X M1E K5 &R
P& body B target FEMALFE:

# ironic/api/controllers/v1/node.py
def provision():

elif target == ir_state.VERBS|['inspect']:
pecan.request.rpcapi.inspect_hardware ()

SR J5 ironic JB1Y rpc VA inspect_hardware J7% o 851813 4 7% http 175K £ ironic-inspector - inspect [} B A5
&R driver 5%, 7E driver.inspect.inspect_hardware H -

# ironic/drivers/modules/inspector.py
def _start_inspection (node_uuid, context):
try:
_call_inspector(client.introspect, node_uuid, context)

# ironic_inspector_client/client.py
def introspect (uuid, base_url=None, auth_token=None,

(continues on next page)
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new_ipmi_password=None, new_ipmi_username=None,
api_version=DEFAULT_API_VERSION, session=None, =*xkwargs):
c = vl.ClientVl (api_version=api_version, auth_token=auth_token,
inspector_url=base_url, session=session, =*xkwargs)
return c.introspect (uuid, new_ipmi_username=new_ipmi_username,
new_ipmi_password=new_ipmi_password)

# ironic_inspector_client/vl1.py
def introspect(self, uuid, new_ipmi_password=None, new_ipmi_username=None) :

params = {'new_ipmi_username': new_ipmi_username,

'new_ipmi_password': new_ipmi_password}
self.request ('post', '/introspection/%s' % uuid, params=params)

B EEEACRE, FA1RT LB 2 ironic &Z3£ T post iE3K%] /introspection/<uuid> o FHEFIEME] T

inspector | o

13.2 Inspectorih PR B

ironic-inspector ] restful api SCINAE main.py ., FATE SERIE url T2 A REL

# main.py

Qapp.route ('/vl/introspection/<uuid>")
@convert_exceptions

def api_introspection (uuid) :

introspect.introspect (uuid,
new_ipmi_credentials=new_ipmi_credentails,
token=flask.request.headers.get ('X-Auth-Token'))
return '', 202

& FHintrospect FY B RS

# introspect.py
def introspect():
node_info = node_cache.add_node (node.uuid,
bmc_address=bmc_address,
ironic=ironic)
future = utils.executor () .submit (_background_introspect, ironic, node_info)

introspect PR £ 5C J& B FT Tipmifs 5, R /5 Einspectorfnode® B 7S Il — 22123k, 7 Fh fEattributesF B i
BMbme_addressf5 B, . A EE VA _background_introspectﬁqumﬁfﬂ o

# introspect.py
def _background_introspect_locked(ironic, node_info):
try:
ironic.node.set_boot_device (node_info.uuid, 'pxe',
persistent=False)
try:
ironic.node.set_power_state (node_info.uuid, 'reboot')

BATEC AR BT T AL, #?'E/tftpboot/pxelinux.cfg/defaultiﬁﬁ T RER:

a4 Chapter 13. 4.3 Inspector VRS 57
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default introspect

label introspect

kernel ironic-agent.vmlinuz

append initrd=ironic—agent.initramfs ipa-inspection-callback-url=http://192.168.2.
—2:5050/v1/continue ipa-inspection-collectors=default,logs systemd. journald.forward_
—to_console=no

ipappend 3

13.3 IPA BB

WM NRE GG, &1 ij]ironic-python-agentﬂ&% o ZRGSSWERVPEHFE, HLEE ipa-

inspection-callback-url$§ & f*url -

13.4 InspectorEH LBt

5t Finspector/E 4 Ab Hlipa_ b Iz AUELIE -

# main.py
@Qapp.route('/vl/continue', methods=[post])
@convert_exceptions
def api_continue():
data = flask.request.get_json (force=True)
return flask. jsonify (process.process (data))
# process.py
def process (introspection_data):
"""pProcess data from the ramdisk.

This function heavily relies on the hooks to do the actual data processing.
hooks = plugins_base.processing_hooks_manager ()
failures = []
for hook_ext in hooks:
try:
hook_ext.obj.before_processing(introspection_data)
except utils.Error as exc:

# WY& ipmi_addressflmacsHKEinpsector node

node_info = _finde_node_info (introspection_data, failures)
try:

node = node_info.node ()
try:

return _process_node (node, introspection_data, node_info)

B AT AT LAE 25X B AR 2 22 HprocessH 8, Tiprocessef A4 i F 4 45 7 o H RipaildE - HER
TEipmi_addressﬁ X N E"]inspector node, FHRIEREE]Huuid>E 5 %] ironic node, 3T EF]_process_node() R
b

# process.py
def _process_node (node, introspection_data, node_info):
ir_utils.check_provision_state (node)

(continues on next page)
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node_info.create_ports (introspection_data.get ('macs') or ())
_run_post_hooks (node_inof, introspection_data)

if CONF.processing.store_data == 'switf':
stored_data = {k: v for k, v in introspection_data.items()
if k not in _ STORAGE_EXCLUDE_KEYS}
swift_object_name = switf.store.store_introspection_data(stored_data,
node_info.uuid)
ironic = ir_utils.get_client ()

firewall.update_filters (ironic)

node_info.invalidate_cache ()
rules.apply (node_info, introspection_data)

utils.executor () .submit (_finish, ironic, node_info, introspection_data)

def _finish(ironic, node_info, introspection_data):
try:
ironic.node.set_power_state (node_info.uuid, 'off'")
node_info.finished()

BATA LLE B, R B E T store_data=swift, inspectorss ipa L R 0 E I8 77 % Blswift - & 5 1
node_info.finished()/ &M FrinspectorfiiE ZE+ 2 SERAVEIE -

46 Chapter 13. 4.3 Inspector VRS 57




cHAPTER 14

5.0 IPA /143

IPA & ironic python agent 4R 5 - TPA &= —2HRkSS, FEBTE deploy B - FESEAHHLEE (15 B AR EL
& 1§/§\J:j:& ©
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cHAPTER 15

5.2 IPA Hardware Manager

15.1 RECHHiFHL bme B

IET B S

modprobe ipmi_msghandler
modprobe ipmi_devintf
modprobe ipmi_si

W A e

# BF ipmi 58
$ ipmitool lan print

IP Address Source : Static Address

IP Address : 129.0.0.10

Subnet Mask : 255.0.0.0

MAC Address : 0c:12:62:e4:c1:19

SNMP Community String : Public

Default Gateway IP : 129.0.1.1

802.1g VLAN ID : Disabled

802.1g VLAN Priority : 0

Cipher Suite Priv Max : aaaaaaaaaaaaaaa
X=Cipher Suite Unused
c=CALLBACK
u=USER
0=0OPERATOR
a=ADMIN
0=0EM

15.2 SREERFE

$ 1sblk -Pbdi -o KNAME,MODEL, SIZE, ROTA, TYPE
KNAME="sda" MODEL="Logical Volume " SIZE="298999349248" ROTA="1" TYPE="disk"
KNAME="sdb" MODEL="Logical Volume " SIZE="19999998607360" ROTA="1" TYPE="disk"

(continues on next page)
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KNAME="sdc" MODEL="TOSHIBA MGO4ACA4" SIZE="4000787030016" ROTA="1" TYPE="disk"

KNAME="1loopO" MODEL="" SIZE="2158016512" ROTA="1" TYPE="loop"
KNAME="1loopl" MODEL="" SIZE="1163403264" ROTA="1" TYPE="loop"
KNAME="1loop2" MODEL="" SIZE="1163403264" ROTA="1" TYPE="loop"
KNAME="1loop3" MODEL="" SIZE="1163403264" ROTA="1" TYPE="loop"
KNAME="1oop4" MODEL="" SIZE="1163403264" ROTA="1" TYPE="loop"

15.3 K CPU f§ &

$ lscpu
Architecture:
CPU op-mode (s) :
Byte Order:

x86_64
32-bit, 64-bit
Little Endian

CPU (s) : 32

On—-line CPU(s) list: 0-31
Thread(s) per core: 2

Core(s) per socket: 8

Socket (s) : 2

NUMA node (s) : 2

Vendor ID: GenuinelIntel
CPU family: 6

Model: 63

Model name: Intel (R) Xeon (R) CPU E5-2630 v3 @ 2.40GHz
Stepping: 2

CPU MHz: 1396.593
BogoMIPS: 4809.94
Virtualization: VT-x

L1ld cache: 32K

L1li cache: 32K

L2 cache: 256K

L3 cache: 20480K

NUMA nodeO CPU (s) : 0-7,16-23
NUMA nodel CPU (s): 8-15,24-31

15.4 FKEUNFHE B

WFTTEMAME S — 5, XESHNWES total Ml physical_mb
1. total it&
total, free, buffers, shared JLT>FBLZ VA H python f _psutil_linux FERIKE .

import _psutil linux
from _psutil linux import =

total, free, buffers, shared, _, _ = _psutil_linux.get_sysinfo()

$ cat /proc/meminfo | grep ""Cached:"
Cached: 1089344 kB

$ cat /proc/meminfo | grep "“Active:"

(continues on next page)
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Active: 2491184 kB

$ cat /proc/meminfo | grep "“Active:"
Inactive: 977736 kB

avail = free + buffers + cached
used = total - free
percent = usage_percent ((total - avail), total, _round=l)

2GR IR total B get_sysinfo () BIE—1ME -
2. physical_mb it®&
physical_mb HITHEZ5EHIT dmidecode FREXFTHNAZFRIIR N, IRIGIEEERKAN -

$ dmidecode —--type 17 | grep Size
Size: 4096 MB
Size: No Module Installed

15.5 MOERE

# RBETEM R4

ls /sys/class/net

# RIPTE MR ixdE (EEEMMNE)

# FTESCPRM KA SRR —1 peT &
1ls /sys/class/net/eth0/device

# mac AL
cat /sys/class/net/ethO/address

# carrier
cat /sys/class/net/ethO/carrier

# vendor
cat /sys/class/net/eth0O/device/vendor

# device
cat /sys/class/net/eth0O/device/device

15.6 A5/

WRGFHE /sys/firmware/efi INNZ vefi BB, BN Z BIOS A5 -

15.7 HE&EREE

’$ dmidecode —--type system

15.5. MOfEE 51
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cHAPTER 16

6.0 Ironic BZ

ironic MR BRAETHRAEME, 9502 deploy BUEH user BLE,  HA deploy B FITE inspector 1 5
BB, user BUGEH P REZREIERIER G -

16.1 Deploy M%

il {Fironic deploy®i & H 58 it & 78 % 18 B2 R TPl I — ipalle 55, FI R BR AL Mlironici® (5 - B 7 7 il
ERBE TEEW D, 2 5]2&CoreOS toolsFlldisk-image-builder EAAHEHE U T: https://docs.openstack.org/
project-install-guide/baremetal/ocata/deploy-ramdisk.html

16.1.1 coreos %

coreos &> docker 1%, VRFILLE CA9EE, HATIERE T X BT hip:/tarballs.openstack.org/

ironic-python-agent/coreos/files/

BRAGE
NI ASEIE A

coreos.autologin

16.1.2 dib B

BB

;ﬁ;g%@ﬁ%ﬂ%%ﬂ&ﬁﬁﬂm, BN EEEE TR, BEER . X REEG S a2 ssh fE
XFRL dib R INZES, 3857 dynamic-login element JEFERAT - & SEHI7ETH dynamic-login AR
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disk-image-create ironic-agent centos?7 dynamic-login -o ironic-deploy

dynamic-login FIJREEAE R EEL — dynamic-login ik%, ERS LHES, BN /proc/cmdline B
FIZE, WERAFE T rootpwd B0 sshkey, NS BIXF RIS, R BAI LUER RS T -

dynamic-login AR Z L, FATATLUER openssl A% H5:

$ openssl passwd

Password:
Verifying - Password:
mNw2hVHmny2Ho

IRIEFATIEAE /etc/ironic/ironic. conf INIIFATAIERS -

$ cat /etc/ironic/ironic.conf

[pxe]
pxe_append_params = rootpwd="mNw2hVHmny2Ho"

WA ssh SR, NIESAN sshkey

$ cat ~/.ssh/id_rsa.pub

# NI sshkey="<your_ sshkey>"
$ cat /etc/ironic/ironic.conf

[pxe]
pxe_append_params = sshkey=""

16.2 User Ii%

user MR X 53 partition BMEFN whole disk BEE, P& A X A& whole disk BRZEL & 43 X M boot- H HI
partition BME EAR/D (T, IAEEAH L whole disk BRZ -

16.2.1 B4 K5 ]38

A EALHIER SR ZRAED L L, RATRESRDIE, TS RYGE AR - X EB T CentOS
Sl B RIS -

mount —-o loop CentOS.iso /mnt
cd /mnt/isolinux
lsinitrd initrd.img | grep "\.ko" | awk -F / '{print SNE}' | tr "\n" " "

# B Ean SR ER k0P RFENE] /etc/dracut.conf H
add_drivers+=""

rm -rf /boot/xkdump.img
dracut —--force
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cHAPTER 17

7.0 MRS IE 1

FESFRf 25T BAT BN EERE B IPMI BOBRAL, Bl 1A E R I 6e R UL o E2 3558 A kvm FEFUL
FH EE AL IPMI IHEE .

AT FE A X IR A A AR 2 W G- RIE R AT 5 %, X RIS 2ERE A BRI - @i
ST IX tempest M, FATRZBE Y virtualbme FITEEE, % FEE T LIS kvm BEHLIANINGE SR IhEE - =T
virtualbme {] FHSE FHET -
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cHAPTER 18

7.1 devstack

1. T# devstack i5:

WHEM) CLERZF devstack R#E % openstack PR, FATX E A devstack SKFEH# ironic 37858 - BAAPIR

git clone https://git.openstack.org/openstack-dev/devstack -b stable/ocata

. B& stack FH

# QIR
devstack/tools/create-stack-user.sh

# WENR

mv devstack /opt/stack

chown -R stack:stack /opt/stack/devstack

# DI P
su —— stack
cd devstack

. WEIEfTECE ST

$ cat /opt/stack/devstack/local.conf
[[local]|localrc]]

# Configure ironic from ironic devstack plugin.

enable_plugin ironic https://git.openstack.org/openstack/ironic stable/ocata

# Install networking-generic-switch Neutron ML2 driver that interacts with OVS
enable_plugin networking-generic-switch https://git.openstack.org/openstack/

—networking-generic-switch stable/ocata

#0Q_PLUGIN_EXTRA_CONF_PATH=/etc/neutron/plugins/ml2

#Q_PLUGIN_EXTRA_CONF_FILES|[ 'networking—-generic-switch']=ml2_conf_genericswitch.ini

(continues on next page)
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# Add link local info when registering Ironic node
IRONIC_USE_LINK_LOCAL=True

IRONIC_ENABLED_NETWORK_INTERFACES=flat,neutron
IRONIC_NETWORK_INTERFACE=neutron

#Networking configuration
OVS_PHYSICAL_BRIDGE=brbm
PHYSICAL_NETWORK=mynetwork
IRONIC_PROVISION_NETWORK_NAME=ironic-provision
IRONIC_PROVISION_SUBNET_PREFIX=10.0.5.0/24
IRONIC_PROVISION_SUBNET_GATEWAY=10.0.5.1

Q_PLUGIN=ml2

ENABLE_TENANT_VLANS=True

Q_ML2_TENANT_NETWORK_TYPE=vlan

TENANT_VLAN_RANGE=100:150

# Neutron public network type was changed to flat by default
# in neutron commit 1554adef26bd3bdl184ddab668660428bdf392232
Q_USE_PROVIDERNET_FOR_PUBLIC=False

# Credentials
ADMIN_PASSWORD=password
RABBIT_PASSWORD=password
DATABASE_PASSWORD=password
SERVICE_PASSWORD=password
SERVICE_TOKEN=password
SWIFT_HASH=password
SWIFT_TEMPURL_KEY=password

# Enable Ironic API and Ironic Conductor
enable_service ironic

enable_service ir-api

enable_service ir-cond

# Enable Neutron which is required by Ironic and disable nova-network.
disable_service n—net
disable_service n—-novnc

enable_service
enable_service
enable_service
enable_service
enable_service
enable_service

# Enable Swift
enable_service
enable_service
enable_service
enable_service

# Disable Heat

g-svc
g—agt
g-dhcp
g-13
g-meta
neutron

for agent_x drivers
S—Proxy

s—object
s—container
s—account

# Disable Horizon
disable_service horizon

disable_service heat h-api h-api-cfn h-api-cw h-eng

(continues on next page)
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# Disable Cinder
disable_service cinder c-sch c-api c-vol

# Disable Tempest
disable_service tempest

# Swift temp URL's are required for agent_x drivers.
SWIFT_ENABLE_TEMPURLS=True

# Create 3 virtual machines to pose as Ironic's baremetal nodes.
IRONIC_VM_COUNT=3
TIRONIC_BAREMETAL_BASIC_OPS=True

# Enable Ironic drivers.
IRONIC_ENABLED_DRIVERS=fake, agent_ipmitool, pxe_ipmitool

# Change this to alter the default driver for nodes created by devstack.
# This driver should be in the enabled list above.
IRONIC_DEPLOY_DRIVER=agent_ipmitool

# The parameters below represent the minimum possible values to create
# functional nodes.

IRONIC_VM_SPECS_RAM=1024

IRONIC_VM_SPECS_DISK=10

# Size of the ephemeral partition in GB. Use 0 for no ephemeral partition.
IRONIC_VM_EPHEMERAL_DISK=0

# To build your own IPA ramdisk from source, set this to True
IRONIC_BUILD_DEPLOY_RAMDISK=False

VIRT_DRIVER=ironic

# By default, DevStack creates a 10.0.0.0/24 network for instances.
# If this overlaps with the hosts network, you may adjust with the
# following.

NETWORK_GATEWAY=10.1.0.1

FIXED_RANGE=10.1.0.0/24

FIXED_NETWORK_SIZE=256

# Log all output to files
LOGFILE=$HOME/devstack.log
LOGDIR=S$HOME/logs
TRONIC_VM_LOG_DIR=S$HOME/ironic-bm-logs

GIT_BASE=http://git.trystack.cn

. JTIRERE

$ ./stack.sh
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18.1 fifE
18.1.1 JiE

1. HIT openstack FVRZEE N FELLENE, FrETE git IRX B T trystack FIHBHE;
2. pip A LAFEHTEC B AL E AR
3. yum Y deb 32 A% B ALE AR

18.1.2 HL&E

local.conf LA AN

OFFLINE=True
RECLONE=no

18.2 ViHA

ocata MUAS A REAL R FEAE linux #F LA, SEMX A 20R brom HiRANE, AEEW R E AN, J5RIER
WL E#ER] brom FAILLT «
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cHAPTER 19

7.2 Virtualbmcf#

WEEOT, FATEMEA IPMLLAUE G INE I RERIY BN - (EREREZMNAIAE, o 1# 2R
FIHL o virtualbmesg— ] LUf# H IPMI A 2 212 il EE L H openstack ZH 14 -

19.1 Virtualbmc Z3E

pip install virtualbmc

4Rk pip ZERRIML, AT RERAVREASE PRI ELB0E 205K

sudo yum install gcc libvirt-devel python-devel

19.2 Virtualbmc f#H

1. BRI

$ virsh list --all
Id Name State

12 centos7.0-3 running

2. EREHLANIN vmbe

vbmc add centos7.0-3 —-—-port 6230

3. &5F vmbe EE

$ vbmc list
fomm fo—mm R o +
| Domain name | Status | Address | Port |

(continues on next page)
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[Eawy)
fom fom— o fo————— +
| centos7.0-3 | down | S | 6233 |
fom fo— o fo———— +
4. JA5flvbme

$ vbmc start centos7.0-3

5. ipmi I EEHL
iX 8 ipmi FIERIAH & FEE 5358 admin 1 password, A 77 B LLif 1f—username 1 —password S
a2 HCH A P 2 TS -

$ ipmitool -I lanplus -H 127.0.0.1 -U admin -P password -p 6233 power,

—~status
Chassis Power is on

19.3 HH@m4

#+ BEWY
$ vbmc --help

# Wllvbme
$ vbmc add node-0

# JABvbme
$ vbmc start node-0

# fZibvmbe
$ vbmc stop node-0

# BHHEvmbc FIFE

$ vbmc list

# BERENELvmbe BB
$ vbmc show node-0

19.4 #iRH

« vmbe {8 FH7R [ 3 H -5 R B 2 AN E R RE L

o {f Hvbme add i & B, 7&7EH P $SHOME/.vbme/node_name/config B iC 3% vbme FIBRST(E B, vbme
list tH2AEEFELFAFK vome(F 8 - BRANFAFICRKXHEEARBGH T, B A S5 ARE
£, ipmitool i & ARG AN X 5

* vmbe SCFFRER ) IPMI 5%, BAIREER D 6 ANSCRE, B30 sol;

62 Chapter 19. 7.2 Virtualbomcf#H



cHAPTER 20

8.0 ML AL E

PR PRGBS, KRR N HAREREN, HINFENRTM—LEE, FlnK
BECE, nXBEMNEF-

KERANNBFEH config drive+cloud-init KELE RS -

EE: WHZ windows RINRSE, #H cloudbase-init
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cHAPTER 2 1

8.1 Config drive fi#

21.1 Config drive /43

Config drive 7 Jfi_FJ2 base64 Fifid 2 J5 HU%E - Config drive HAER 1SO 9600 B & & VFAT i R4, X4

B nova WECEH X . FA1EF Config driver i[5 2 J5 i) H RKL5H:

$ tree configdrive

/configdrive
— ec2
2009-04-04
|: meta-data. json
user—-data
latest
|: meta-data. json
user—-data
— openstack
— 2012-08-10
|: meta_data. json
user_data
— 2013-04-04
|: meta_data. json
user_data
— 2013-10-17

— meta_data. json
— user_data

-— vendor_data. json
— 2015-10-15

— meta_data.json
— network_data. json
—— user_data

-— vendor_data. json
L— latest

— meta_data. json
— network_data. json

(continues on next page)
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(& ET)

|: user_data
vendor_data. json

Config drive SR THAERS, 252 ec2 M openstack, HH ec2 B Hi#d =~ {FHAR, FHATIXERNH
openstack.

Openstack ZH N4 T 2012-08-10, 2013-10-17, 2015-10-15 Hl latest, X FIX Openstack FIfR
A, BRI

e 2012-08-10: Essex

e 2013-10-17: HAVANA

e 2015-10-15: LIBERTY
BRG0S0

* meta_data.json: 7% nova instance FH%1E B.;

» network_data.json: fZfiEHH 7 MZEAHRE R,

« user_data: Fi /7 B E LI,

« vendor_data.json: —f =

BATHEL R IFERIE network_data. json Ml user_data, it network_data. json HATEIEZ E AR
BML . 1M user_data =M HEHRE IBIA .

21.2 Config drive 15§ B2 FF

Config drive 25 H A X 4> FEFIALAIYEENL, (H 2 REHWLAIEENL Config drive FEAEIN T E &R

21.2.1 B
TN ELER R 2, FER LRV B 24 B disk.config SCHF, EREENLAY xml SCHE,  RII—1 disk
BRES o SRR SN LB R AR T .

BRREEH T HX, RARETELKIE config drive IR ZBAEMRYE? Nova 7E4AY config driver I 2111 |
— config-2 [ label. WS config drive ZEWF N0 X, AT RAT 4, #HEET /dev/disk/
by-label/config-2 #HEIE (Y linux RLL) -

21.2.2 YHEH

WIENLIEAFAE xml 3, HEIMEEZES . HETRZEE Nova 12 config drive £/ {45 ironic, ironic 7£
HRE FIRHE config drive 5 PRI AL 55 -

Wf#: Config drive S KJE& 64M, ironic S EYENIHEE &S5 AIE—1 64M K X, IR TEEURE dd 2% 45>
X .
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21.3 ¥/ config drive

% config drive T EAEMT 2 1TFEE ——config-drive true

nova boot —--config-drive true --flavor baremetal --image test-image instance-1

B 1@ nova BLE M, 5RHIFTH instance 1 config drive:

[DEFAULT]

force_config_drive=True

21.3. ¥ config drive

67




liekkas notes Documentation, & i 1

68

Chapter 21. 8.1 Config drive {5/



CHAPTER 22

8.3 cloud-init 4144

cloud-init 2 — " REEETE, 4 RGHHKN, cloud-init 2 MEE 5 X EHEIE, RIEHITERIL #1E.
cloud-init A U HUATH EX -

* local: cloud-init-local.service

* init: cloud-init.service

* config: cloud-config.service

e final: cloud-final.service

221 &

cloud-init &M B 5E ML TAER] IFE /etc/cloud/cloud.cfg HEE
1. local i
YEH cloud-init FUBTHEAR B, LIS - BE5E RN (1 ARC &
/usr/bin/cloud-init init --local
2. init BB
3. config BBt
4. final BT Ex

22.2 cloud-init A4 A,

FXIEHE T write-mime-multipart T B AL cloud-init AN o R EWT
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$ cat my-boothook.txt

#!/bin/sh

echo "Hello World!"

echo "This will run as soon as possible in the boot sequence"

$ cat my-user-script.txt
#!/usr/bin/perl
print "This is a user script (rc.local)\n"

$ cat my-include.txt

# these urls will be read pulled in if they were part of user-data
# comments are allowed. The format is one url per line
http://www.ubuntu.com/robots.txt
http://www.w3schools.com/html/lastpage.htm

$ cat my-upstart-job.txt
description "a test upstart job"
start on stopped rc RUNLEVEL=[2345]
console output

task

script

echo "====BEGIN======="

echo "HELLO From an Upstart Job"
echo "===== END======== "

end script

$ cat my-cloudconfig.txt
#cloud-config
ssh_import_id: [smoser]
apt_sources:

- source: "ppa:smoser/ppa"

$ write-mime-multipart --output=combined-userdata.txt \
my-boothook.txt:text/cloud-boothook \
my-include.txt:text/x—include-url \
my-upstart—job.txt:text/upstart-job \
my-user—-script.txt:text/x-shellscript \
my-cloudconfig.txt

22.3 User Data & A RS =

1. Gzip Compressed Content
2. Mime Multi Part archive
3. User-Data Script
PA#! B Content-Type: text/x-shellscript FF3k.

TR P, AT LU python, shell, perl 55 - user data BRIBIARFIT HLEHE, R redocal, T H
HIEE—IRE B $47 -

4. Include File
Pl #include B Content-Type: text/x-include-url FF3ko
includ file BIARZE—E url, B17T—1, cloud-init AN EHL url BEFEAIAE -
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5. Cloud Config Data
Pl #cloud-config B Content-Type: text/cloud-config 3k, WEEMERARE -
6. Upstart Job
Pl #upstart—-job 517 Content-Type: text/upstart-job FFk,
AN S FERAE Jetc/init . LVHEEE job {#H -
7. Cloud Boothook
PA #cloud-boothook B Content-Type: text/cloud-boothook F3k-
boothook HUEZRFE] var/lib/cloud , IRJGSLAHIAT - boothook BIR LA RINT, BUHILHITR
EHIEfT—IR

8. Part Handler
22.4 M
TR BN, cloud-init FIAS, BGET nova boot REREH SR - X B FMEHER =

22.4.1 1B xml 34

1. {ERIFVRAY configdrive SUHF, X HBE%AZ disk.cfg;
2. AL xml SCHAFEII— disk #7535, NAEWT:

<disk type="file" device="cdrom">
<driver name="gemu" type="raw" cache="none"/>
<source file="/root/disk.cfg"/>
<target bus="ide" dev="hdd"/>

</disk>

3. it virsh BEIEEHL
BN FEEL disk.cfg WK, #HAT0NRIE:

sudo mount /root/disk.cfg /mnt

mkdir configdrive

cp -r /mnt/* configdrive

genisoimage -o disk.cfg -ldots -allow-lowercase —-allow-multidot -1 -quiet \
-J —-r -V 'config-2' configdrive

«w v v »n

22.4.2 ¥ config-2 43X

1. BB
2. Bl 64M M2 X
3. ¥ configdrive 3L dd FiZ 45X, eg:

$ sudo dd if=/root/disk.cfg of=/dev/sda4d

4. BRARG
PUEBF A R ELZGETT, FTEE FIRGBITHTTE cloud-init 10 S MiIFR:
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$ sudo rm -rf /var/lib/cloud/=*
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CHAPTER 23

9.0 Ironic 5 I fi

23.1 Nova jX[A] “No valid host was found” %1%

HEFERE B, £ “nova-conductor.log” B¢ 3 http 1R [E] A {1 R 515

’NoValidHost: No valid host was found. There are not enough hosts available.

“No valid host was found” /&5 Nova Scheduler /&5 %3615 BRI IS 8 B0 SL 6
HELX M RET, IR

L BNE 2B HIBRIE available A, HIXHHEALET A, HM instance FREL A LUEL 40 fir
LRE:

ironic node-list —-provision-state available —--maintenance false —--associated,
—~false

R _FEFE AV E 7R node, ] ironic node-list REBEHETRES. #1401, manageable
RSHITTE - BT W T a2 P2 available:

ironic node-set-provision-state <IRONIC NODE> provide ‘

LENAEREE, FlanrIERD R, ironic 28 BT node W B A . IXEIHMEZERE AR IRIA
iftf%‘,%\(eg: ipmi_address, ipmi_username il ipmi_password) [FIBT R T AN 45 B IR - 0
SRS, B R R B BRE R

ironic node-set-maintenance <IRONIC NODE> off ‘

ironic node-validate MIRRELNFEREMNEENR, PUTUM T s, EFBRL N ANIZHEIR
[A]:

ironic node-validate baremetal-0 | grep -E ' (power|management) \WxFalse' ‘

R HEEFLM T, ironic 4 node R B AT .
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2. TR E available IRZAH] node A properties BIEFEE: cpus, cpu_arch, memory_mb Fl
local_gb. MIAREHXYUER, RFET oA Inspection FAERIE - EFIFHT, FFI
RERWT:

$ ironic node-show <IRONIC NODE> --fields properties

o B
I +

| Property | Value .
— \

o B it matt bt e
G ———— +

| properties {u'memory_mb': u'8192', u'cpu_arch': u'x86_64"', u'local_gb': u'4l’,
— u'cpus': u'4d'y} |

o — o
G ——— +

B WNE{# H Nova Scheduler Y exact match filters, ZEFf{R I EEE|HIE AN flavor FEHEUCHT -

3. Nova flavor F ironic node properties A~VEAC £& flaover 15 5.

openstack flavor show <FLAVOR NAME>

FLEE Flavor capability: # Ironic node B node.properties['capabilities'].

HEf#: capabilities RS ZUAE Nova Fl Tronic H#%H 2 7. E.g. in Nova flavor:

$ openstack flavor show <FLAVOR NAME> -c properties

o —— o +
| Field | Value |
o o +
| properties | capabilities:boot_option='local' |
fomm o +

Ironic node:

$ ironic node-show <IRONIC NODE> --fields properties

F————— f—_—— - ——————— +
| Property | Value |
o R e et +
| properties | {u'capabilities': u'boot_option:local'} |
o R et +

4. 4 Tronic node 5§ B A EZ W, Nova M5 EFE—EHE, KHE Imin, AILUEL W T HLEE
HIRER

’openstack hypervisor stats show

BEEFRTARIRER, FH openstack hypervisor show <IRONIC NODE>
5. BE W Nova Scheduler filter %381, 7] LAfE nova—scheduler HEFER:

’Filter ComputeCapabilitiesFilter returned 0 hosts

FEEEA filter HEYT SEETE T, FTF fileter FITEFA T LLZ%: Nova filters documentation
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6. TSR AR HRIE A It 4 AlE0, F&E Ironic conductor HE, BER 48 HFAEME R, B2 “No

valid host was found”.

23.2 Patching the Deploy Ramdisk

YR B0 E 53 inspection [FJEIET, AT AMEEN, RATREAIRAEELL ramdisk FIAZ - —FH2 HI1E ramdisk
IS e AR, BEE A0S R BRI -

AE—TEHR, BE ramdisk FANAE)Z H %

mkdir unpack
cd unpack
gzip —-dc /path/to/the/ramdisk | cpio -id

EMSE ramdisk 2 )5, BT ramdisk:

find . | cpio -H newc -o > /path/to/the/new/ramdisk

HEfE: NEEM kernel #8473 (e.g. tinyipa-master.vmlinuz), &L ramdisk FIAZ.

HEfE: CentOS FRF[) ramdisk 7522 E ramdisk HHY squashfs.

23.3 Retrieving logs from the deploy ramdisk

MERE RME, T ramdisk B9 H EEFERERH B - YEZB RS, TIronic 2 EKINRTFE ramdisk H HEF|
/var/log/ironic/deploy H Ko

/etc/ironic/ironic.conf XHH] [agent] H:

* deploy_logs_collect: Ironic AW EEN R A E, BRECEDI:
- on_failure (default): FE FBHTICEE
- always: FTEIEHENE -
- never: NE -

* deploy_logs_storage_backend: B2 H S5 i -
~ local (default): FFAEAHIIF AL «
- swift: FFITE Swift.

» deploy_logs_local_path: #\& HEFMEE, RHEME deploy_logs_storage_backend H
local, /7B %L - BRATFIILE /var/log/ironic/deploy.

23.4 PXE &Y iPXE DHCP AN IE#fiE ik 2 A2

X AT FE A F 2 AT e b B A R P ACRE SR SR Y - ZHEIR B 1B AT B bl v X PXE, Rt EE A A
SR H % £ FIDHCPAR 55 25 - MR IX AN (AR R 1% % B B2 I IR 1R <6 8 1Y AU 38 e WL ot 1 1R il %
BPortFastR A [« DUXMT AL B A Lo [ — B BE R, Al B A st -

23.2. Patching the Deploy Ramdisk 75




liekkas notes Documentation, & i 1

C

isco Nexus S #EALEC B 40T

$
$
$

config terminal
(config) interface ethl/11
(config-if) spanning-tree port type edge
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CHAPTER 24

9.1 Inspect & I, 7]

24.1 Introspection J1 IR H 8

e Invalid provision state “available”

4T Introspection 57, node FIFIIEIR LN manageable, WHRE available IR, FHETU N dr
A
?

ironic node-set-provision-state <IRONIC NODE> manage

24.2 Introspection I}

Introspection AR H =FHAAE (ERIAFBASES[A] 5 60min, AT LURS AL BT timeout SREEE) -
1. EEEREER. 5% Troubleshooting data processing.
2. NEHERBESR . 7% Troubleshooting PXE boot .
3. BITEE . 5% Troubleshooting ramdisk run.

24.2.1 Troubleshooting data processing

FEFEE ironic-inspector [ H :

sudo Jjournalctl -u openstack-ironic-inspector

(use openstack-ironic—discoverd for version < 2.0.0).

WRAE T ramdisk_error M ramdisk_logs_dir, ironic-inspector SEBRIEILPHEE, HERED
ramdisk_logs_dir H3¥. implementation.
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24.2.2 Troubleshooting PXE boot

Introspection K &S5 AIRAHS & PXE BRI, An5H AbMILE A LIUERE, &5k KVM HE& ] -
#%E DHCP 1 TFTP Hi&:

’$ sudo journalctl -u openstack-ironic-inspector-dnsmasqg

(use openstack-ironic-discoverd-dnsmasq for version < 2.0.0).

fH t cpdump $L DHCP 1 TFTP & 3

’$ sudo tcpdump -i any port 67 or port 68 or port 69

E LT A any #eSCFRE) DHCP M, FMEE [R5 %52 Y #] DHCP #1 TFTP k3 -
MR K IEHLIE I PXE B3, BiEBEhEIM O AIER, HEE BIOS FAtHil. -
Uk PXE JE R, fan M A:

1. STHALECEIER), &8 VLAN {55, DHCP IiLE.

2. EEGHE IR, =80T 67 WA,
WRBRYLES] T DHCPIP, ({HE FEABHRGEM T, B M ea:

1. TFTP 1IE% HATLAVGA], $&& xinet AR5 (2 # dnsmasq), $&2 SELinux,

2. EPT KN TFTP #Z,

3. DHCP options H' '] TFTP server Hihil IEff,

4. pxelinux.cfqg/default FH] kernel F1 ramdisk #7% 1EAf -

R WRERRE IPXE, & HTTP RSSE:M H & LUK iPXE BB E. -

24.2.3 Troubleshooting ramdisk run

WREE THWHE, TEEHE, REER, BREES%: Toubleshooting data processing BT o
WHR KVM KRB AT DUE AL, Bk bE, KERSIRE, B%F journaletd HE -
KT ELTHRE TR, FTLAZE .

78 Chapter 24. 9.1 Inspect % I.[A]f5



CHAPTER 25

Indices and tables

e genindex
¢ modindex

e search
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