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X 4 Filter Scheduler DEHE

BEIR Filter Scheduler [345EAETLL FOEZTTISHWTIEAT O,

T AN = FRHE

RetryFilter U NI ABDEBAT2ARA ML ET, Default Tl 3 [H]
AITLET,

AwvailabilityZoneFilter 7 — MERRE SN AZIZE Y 7 4 V2 —HTOET,

RamFilter RAM (280 7 4 W —Z2ATE S, Default HCIIAEL
RAM O 15 f5E TRFASNET,

ComputeFilter £ C? Compute Host 21335

ComputeCapabilityFilter Instance Type (ZEXE S 4172 Extra Spec Zifi/= 97t L
EXR

ImagePropertiesFilter LB A —AIZFHANIERE Sz CPURAM fEIZE Y 7 4
IS —FATOET,

CoreFilter AT LD T 4 NE—EFT 0 ET, Default fECliE Core
HD 16 5E THRSNET,

7% 1 Default TEREINTWD T AV F—
ZNEIGND T 4 Va2 —H P R— R ST DS RN IEE AT L2V, BEAMHTIZES L Tld RAM
DZEERE L Teehouse 7>HHT L < HR— bk &317= Metric fi(Utilization Based Scheduling) 733 5,

3.3. Utilization Based Scheduling (Z-2V T

Utilization Based Scheduling {3 Icehouse 7B A SVZATHRAA T, IRA FOkA 70 A7 —HF A %0
\Z Scheduling #1795 Z EAMEESIILCD, Scheduler CaHfi <4157 —4 1% Compute Node T
ERIZIEE S, JSON B Tay hr—F—/— RO SQL MIZRAES D, BEARRITIE
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compute_nodes 7—=7/L? metrics DA |Z JSON A CHRAESI15, Icehouse TIHEHET CPU
FIFSROEUSNFEE S TS, Filter Scheduler 1 Z DfEAFIHT 2 Z L3 TX, Filter & Weight
WFCEACE %, AlallE Metric fEi% Weight TFIFHT %, Weight T Metric fEZ2FIH3 5541
JSON CERFSIEIL, BYE CHEREARTET H I LN TE, 2 CTOENPEFE SIVTEAMIT M T
IWORA MSBIRENLD, (5]

3.4. ACI @ System Health (22T

ACI DB TIXAPIC #iE U T7 7 7Y v 7 O Health A a7 28T 2505 PKD, ~LAATT
X777V v 7 2kh 5, KA vF, R— FR 8rd Party D= AR—y MEIR fkx 723507 T

BTDFENTED, AENET7 77V v 7 NO—S—RA MR SN TND Y —T AL v FDR—
rD~SVAR 2T BRI S,

3.5. ACI ™ System Health ZFH L TOESE~ > > DOELE

Compute Node 76 HHDEHEIAVTCNDAA »F7R— hD Health Score % LAR— LTI,

Nova @ Filter Scheduler T, Z® Metric A4 ZB|ZlE %1 T2 1% System Health O—Z RV iED
RA MIELET 2HENAREL 722, 2 ZCHIBE 22013 Nova TED L 5 2255T APIC 2 b fE%

B H LU TERAFT 507 L, Nova @ Filter Scheduler T, ED kL 512 Metric [HES BT 50 & OF
TH D, AlaliEnova-compute D71 AD—EFE L TEWET 2 Python Script Z1Ek L CEHIRIIC

ACI @ Health score Dffiz LAR— L, ZOME LTt~ 2 ORLEDR 2 D DREE T 7,

3.6. FRAEERBL TOT A b

3.6.1. FRRIHEEEE

Aal1% ospScomOl.noslab.com & ospScom02.noslab.com @ 2 @ Hypervisor % HE L7,

osp5com02.noslab.com M AE U HEEZIECL, RAM Weigh (X D i@FIRRETIIZEE A€ DX
X osphcom02.noslab.com DNEER IS L HIZ LTI, ZDIRHET ospsecomO1noslab.com DA

Health Score Dffiz AJ) L TE<, ZDIRAET Health Score 23 VR A MIIFATF LT ¢ AR

REIZ L TH< & ospSeomO1.noslab.com 23R 315 & 1F L < Health Score 3B S 1TV HHDD
5, ZOBWEZEIRLIZONA 512725,
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BEIKAE MetricZ A 11 L7z 1K &
osp5comO1
RAM : 43GB
;?RPMSCT;(S; metric.score: 100
scoreD A hhshiz
ChbohhEIRSNS
ospS5com02
osp5com02 RAM : 78GB
RAM : 78GB metric.score :
AEYDZ (N
CHohEIRENS

X 5Metric fEHOSR

3.6.2. Metric OIS & A7

Metric fiii% Compute Node 235 EHIHNZ APIC (2%} LT, HE2MEG 7= AR— ~ o Health Score %
BUS4 %, ZOfiX Controller Node (2 L7AR— b &H, Hf&AOIZ Database (IR FESND,

s | Compute gz | Controller
APIC Node Dfie Node a Database

X 6 B

APIC @ Health Score % Metric fE & L CEHRNZ LAR— 9572012, APIC 75 HUS L7= Port @
Health %2517 % Agent % Python TEk L7z, Agent ®=— RiIffhk1 &L L TR LT, 20
Agent ZZT 5 7-OIZLLTiE Y nova.conf DRXEZETTST2,

#
# Options defined in nova.compute.monitors
#

# Monitor classes available to the compute which may be
# specified more than once. (multi valued)
compute_available monitors=nova.compute.monitors.all_monitors

# A list of monitors that can be used for getting compute
# metrics. (list value)
compute monitors=MetricMonitor

BUS U7AEANE L < S 30TV D033 SQL D nova 77— 4 —~—2Z 0 compute_nodes 7 metric
DNz 7.5 EHERTE 5, ¥ 7 TiX Score 73 100.0 & LT 2 Hd 5 Hypervisor ON—5E7)>5 Metric
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Querny 1 compute_nodes compute_nodes compute_nodes compute_nodes compute_nodes 3¢ _

1 ®  SELECT hyperwiseor_hostname,metrics FROM nova.compute nodes;

*
Result &rid _:_j 4% Filter Rows:l éEdit: @ i 5l | ExportfImpart: @ é'u'u'rap Cell Content:  ¥A

hypervisor_hostname

| mekrics |
[4"timestamp™ "2014-08-08T07:36:45,264114", "name": "metric.score”, "walue™: 100.0, "source™: "APTC"}H]

[
r |

X 7 SQLADA U v Z{EDSHR

3.6.3. Scheduler DF%E & Bl Eifead

Filter Scheduler DF%E T metric #2725 K 9 IZEREEAT> 72, Metric I Filter & Weight |23
AIRETEDN, ATElE Weight THIET 25K EAIT -T2, BXEIFLL FDiE Y T System Health ™ Score 73
LiR— R SHRWGAITA T LT« SRR SNARREE T T2,

[metrics]

# Multiplier used for weighing metrics. (floating point value)

weight multiplier=1.0

# metric & & Weight DRE

weight_setting=metric.score=1.0

# false & B ELENELGSITIFIRFILT 1+ HERENSD, True £ 5 & Error EXRYEHELLLY

required=false
# [EAELESITRENS Weight
weight of unavailable=-10000.0

ZOIRRECTHHIAE~ > & Fk LT, LI# Scheduler DElfEZ 1 77 75>%Eﬁ}rﬁ‘é Scheduler D=
TwaERDE, 22X AE VX ospbeom02.noslab.com D77 KEVZ80iEH 13 ospSecom02.noslab.com
ARE TNy g

Filtered [(osp5com@l.noslab.com, ospS5com@l.noslab.com) ram:38977 disk:8192 io ops:@ instances:3,
(osp5com@2.noslab.com, osp5com@2.noslab.com) ram:77769 disk:1878016 io ops:@ instances:1]

Z 212 Metric D&z %M T 5 L. System Health @ Metric iz 552 L C Weight (X
osp5com01.noslab.com D HNKE 72V | ospseomO1.noslab.com 25ER 4172,

Weighed [WeighedHost [host: ospS5com@l.noslab.com, weight: 1.50118941995], WeighedHost [host:
osp5com@2.noslab.com, weight: 1.0]]

ZHUZ XY ACI @ Health Score % 5ttZ Nova Scheduler [ M5B~ 2 L ZH0E L TSN DONND,
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3.7. ACI Health Score & (At~ S FLEOEHEDOFI G

AEI APIC 725 Switch DAR— FAT—Z 2% E M LT, ZOEAIE~ & OREIZRIAHPR S
FAMER LT, ZHUTX Y, NW 255k LT~ o o DftE D kD Fnbn -1z, AEIERA b
DRGSR — M RIBAT LTS, 2D D Y —7 ZA @ Health Score %tk 7035710 8%
FIFFTREE 22D, ZHUC KD BIZITEEMMNEEL ST 7 r— a U SBErT o di~ >
I%. £V Health Score DE\NAA v FITHLE LTZY | 85 —EELL T Health Score & 725> T %
A FINFT2 D _LAE~ & U ARLE L7V EOER% ZRRIFED S 2 Bild,

4. OpenStack @ Auto Scaling & ACI

Auto scaling {22V Tl OpenStack D712 =7 hOH T Heat & Ceilometer 258595 = & T
REZARMEL T D, Ceilometer 7MiAR~ >0 CPU FISREDOAFE A AR U<, BIELLHIC2 5
& Heat {2 Push LC Auto Scaling 233473415, Heat TIHAE~ > DA Y AR— kLT
B0, AR~ T BRD vCPU R°AE Y ZiBI 2 L 70 A — T v 7« B AYFO T T R—
L TUVRLY,
4.1. Heat |2V T
OpenStack OH1C Heat | 34— A h L—3 = UAEREATRIET 5, AWS O Cloud Formation (Zxf)ii&s
L7z JSON (L | Heat i YAML #X> HOT 7> 7' L— b 2 D& HR— kL TWD, ZDT
> — MaglliEE S e OB EE A S 7 RS, T T L— FORTIINW OFEK, HIER
0, (i~ A S k. Auto-Scaling |2V TORREEFTH Z LA,
4.2. Ceilometer &7 — 2 IUEIZ DT
Ceilometer |3 OpenStack NODIFHROILE, HiE, B0 H L2 L TnD, HEHEFHROR LS
FREZR D CRREEE CORAN RIAEIL TS, Ceilometer THOT—H VAL BUS/Push/Polling & 3
OOFAEYFR—FLTC5, 6l BUSIZEHL TidY Y —A»RMQ %i# U T Ceilometer (27 —4 %
B TEE 72D, Ceilometer NN HHIHT MQ DT —H ZHUD AN TT—H —_X—A|Z
H 0 iATe7-, Ceilometer O Efif i/ NRIZHN Z B 5253k, Z OTHEDHERE X TV 5, OpenStack
(ARECHIE STV % Nova Agent 5513 2 O3 &SR] LTV D, IICHERE S T2 01k PUSH
D FAE 72D, REST 1255 PUSH(POST)IZ L - T, Ceilometer {27 —4 #1459 5, FEfELEL
725 CNB DI Ceilometer 7>5H%52 ) V—2~D Pooling & 725, Ceilometer F 573 Polling #ifE
#4179 728 Ceilometer DMLIRIZ R E 0 BE H 2 TLE I LOIHESRE L oo TS, ZD
Ceilometer |Z ACI @ System Health OfEZ EWIHINZLRAF L CTIIH1E Heat THIHAIREE 725,
4.3. Heat & Ceilometer ¢;Hif
Heat & Ceilometer #4592 & Auto-Scaling Z#&fikH {5k %, Ceilometer THUS SN AMEITH LT,
PN BIA SIS, Heat 13d D UORRE SNWEOAE~ L o 20 LIZ0, b L
120 DEEEAT D, ST CPU 23 80%LL LIS 24U, ffi~ 2 2 20 LT 50%LL P72 Udgse
LT~ o o o LT T &0 REED AR & 7o o Cnd, FIFAEE LTE, Web Hh—3—D
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A A TR Web Hh—S—D it~ 2 28R L T Load Balancer &3#E) L C HERIZ ARy
AT OEWEDS AR 72 D,

4.4. Auto-scaling & APIC

Heat | % Ceilometer EIZEXE SILARHEIZ L Y Auto scaling 2179 Z &SRS 728, APIC {12 5
System Health % Ceilometer [Z{%A L CFiF1E System Health OAEIZ K> T Auto-Scale 73FJHE
725, CPU =R A £ V=R & 32 System Health 23BHELL F/LAEIZ 223U TS AT LORET K
TR LT Auto-Scaling #1725 £ B X HiLD,

4.5, BREBREE COT A b

4.5.1. Ceilometer ~D7—% D LAR— K

F 972 Ceilometer |2t L C, APIC 2»SHfS L7z Score % L7R— ~ 9%, Agent Z 1Bk L CEHIRIIZ
APIC 7>% Health score ZHif% L T, Ceilometer (2%} L C Health score DEXIALEAT ),

APIC ?;22? e Ceilometer Database

X| 8APIC & Ceilometer

ARtk 2 O X 5 a7 v a— Rtk Lic, £ APIC/OpenStack 5 CrgalrkiZ APIC
Mo1EHR%Z REST TGET LT, REST @ POST CF—4# DEXALEIT>TUD, Ceilometer (2
ELL TSIV THBNZBA LT, LATOAIZ Ceilometer D2~ RIZ LV MRS 5 F0
TE%, AEIE2 SOFRA ROEFEHRAD 100.0 & U TERFSAIVTND Z L Avons,

9 T —HF DFR

4.5.2. Heat T Auto Scaling DL

Heat Tk L7z, A~ CPU EFRSEZEEH L C Auto Scale &34 73 D104 Td 573,
AOFT Heat THRANAERRS A AE~ L > OBCE SHU7-R A R 2510 LT AR S
HHAADIE N, Z D78 Health score 23E(L L 7-85512 Heat TAS—/L Up SHEAHFENHRAND
LT,

4.6. ACI Health score & Auto-Scaling OOHEfERFOFI FH5I

Heat TR bk AR~ o DRI 2 il B9~ 2 703 V= 6D Health Score % 5ti2 L C Auto-Scale
DHRIRNEN DT, ARG LTZGEI IR D X 9 7eRENRE 2 bivbd, #ilZiX Health

15
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Score 2N D LFHUAER~ 2 AT D, ZOYAIEF—DOARZ MIEE L TIIEWRD WD
CHIHH? Scheduler & H#E) T X AUTHHUAR~ 13 Health Score @ RV VA MIBCET 5 H)5A]
HETHD, SHIZLB LDEHEBITA DD TR T v 7 4 7 OEMEOTEE AT UL AT Lk E LT
X NW ORTEROFZE 2 iy NN TH—E AR e L 72 D,

5. ffB~ o DOFfLE & ACHIZOWT

LR~ > OffidEIL CLIGUI CTOFE COMEEDOHRIR— k& Th5, ZORfdE?H
YL S 7255E12 ACI @ System Health OfEAHH SRR ) S5,

5.1. OpenStack & {Al~ > > OFELEIZ OV T

OpenStack E-EE CIAE~ > OFELE 21T 9 %5513, Nova @ Migration DEEREZFIHT 55 L 725,
KVM B85 OpenStack Tld Migration & Live Migration 739 7R— ks &1 CV 5, Migration |
Shutdown A~ 2 ATk L TRA hoOB#ENiZ A[REE LT 5, Live Migration (3@
AT LT, BA NEOBEIZAREE LT D, A M L—V 2720 AT Live
Migration |3—block-migrate DA 73 5 U AFIHT 5 Z & TA FL—0 Migration &~
@ Migration % [FIRFZAT 9 AN AIRE S 72> TUNVD,

5.2. fffB~ > v OFEED HEE & Congress (2T

OpenStack DR~ 2 OFELED BB IR LTI E7ZEEDOREL L Ci3gEEShTuany, 5
Ao & HEIOIZAT 9 2 HE9E L Q5 Congress [T1&V0 ) 7Y =7 Frb ER> TRV igmn
#/TU%, Congress I Neutron TIFEE)MEA TU S Group Policy D5 %2 5% IT 2KIZINT -1
DTHHEIT D AT LD Policy DEFAEAT 9 F4a HIVE L THPEIED HIvTW 5, BfEE LT
Policy %% L CE< &, Policy ([ZfE~>TEWEL, {11570 Policy i#XAFAET 5 & DR A B
BB ESND Z EHIFSI T D, ZOiEFR%E Nova [T % & Policy i@X0VAE LTE56
(T 2D E U CTRAE~ & OBRBIED T L5,

5.3. ACI Health score ZJt & L7-fbAf~ & FHACE ORI

FRCENCEI L Qi E7e, SEEDEA TWO D70 CARINTEWEORGEEZT T 7e) > 7=, Congress
LaEE L7454 ACI @ Health Score (2B LC? Policy 3% E L T, Health Score D3 &5
ELA T2 % LR~ S  DFEEIMTA D L OITR D EBEABND, RIT T 74 v 7 8o, VU
2B ETRA SORAE LT G BRI AR~ & OFLE 21T 5 S [REL 725,

6. £&O

A[all% OpenStack & ACI OEEDRE# 72 AIREMEIZ OV TIRET L7-, ACI & OpenStack ¢ L2/L3 j#
X NW OFAR B E T3 Clod2ED A TS, 414 Group Policy & OEHERHESS, $&R L7
MRS OMEE SN D, ACI @ Health Score OIEH LS LT 3 FEO HiEafoR LT-, 48
~ UV OFGEIZA N TIE Metric fEE LT Health Score % L7s— MRS L 912 U CRIFIRRHIC
Nova @ Scheduler 2>HHIHTE 5 Z L7307 -7, Auto Scale (2B L Tid, Ceilometer ~DfEDMH
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TSI RTREZ 2 I3~ 723, Heat 1B L CIEAR R b &5k LIZEEOIZE N IR S D,
Auto-Scale ®DE—Hx& L TAPIC 2> Ceilometer (2%t L T Health Score % LAN— M2 &
NI UTHA B FEN AR EEND LB 2D, (fdi~ 2 OFidEIZBH L Tl OpenStack
DFIEORFETEIZEIZHDRIRNEDN L S, ARIEKEERE BN STV EE 2 bD, Pk,
OpenStack & ACI OuEHEI TV NTHA G aAT o 7203, At b i OB LA D AT
il L2/L3 O NW FEREICH & 59" NW OfRREZ 5k L 7oAk~ 72— —Tiefitnrg/e 2 &
DXOMD,

7. 5| FASCHR

1. OpenStackHypervisorMatrix. (4271 )
https://wiki.openstack.org/wiki/HypervisorSupportMatrix.

2. Neutron/GroupPolicy. (1> 7 A ) https/fwiki.openstack.org/wiki/Neutron/GroupPolicy.
3. Neutron Service chaining. (4> 71 »)
https:/blueprints.launchpad.net/meutron/+spec/neutron-services-insertion-chaining-steering.
4. Filter Scheduler. (4271 )
http://docs.openstack.org/developer/nova/devreffilter_schedulerhtml.

5. Utilization aware scheduling. (4> 7 A >)
https:/blueprints.launchpad.netmova/+spec/utilization-aware-scheduling.

6. Ceilometer Architecture. (471 >)
http://docs.openstack.org/developer/cellometer/architecture.htmi#how-is-data-collected.

7. Congress. (4" 7 1 ) https://wiki.openstack.org/wiki/Congress.
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8. {1

A

import json
import requests
from nova.compute import monitors

class APICController(object):
def __init_(self, apic_ip):
self.base_url = 'https://%s/api' % (apic_ip)
def login(self, name, pwd):
name_pwd = json.dumps(
{'aaaUser': {'attributes': {'name': name, 'pwd': pwd}}})
login_url = '%s/aaalLogin.json' % (self.base_url)
#need login error handling
post_response = requests.post(login url, data=name_pwd, verify=False)
# get token from login response structure
auth = json.loads(post_response.text)
login_attributes = auth['imdata'][@]['aaaLogin']['attributes']
return login_attributes['token']
def get_port_health(self, auth_token, switch):
cookies = {}
# set cookie
cookies[ 'APIC-cookie'] = auth_token
# create health score URI
request_url = '%s/mo/topology’ % (self.base_url)
if 'pod' in switch:
request_url = '%s/pod-%s' % (request_url,switch['pod'])
if 'node' in switch:
request_url = '%s/node-%s' % (request_url,switch['node'])
if 'slot' in switch:
request_url = '%s/sys/ch/lcslot-%s' % (request_url,switch['slot'])
if 'port' in switch:
request_url = '%s/lc/leafport-%s' % (request_url,switch['port'])
request_url = '%s/health.json" % (request_url)
get_response = requests.get(request_url, cookies=cookies, verify=False)
# return json data
return get_response.json()

class MyDriver(object):
# Example driver to get Leaf switch health

def get_metric_score(self, **kwargs):
apic_info={"'ip':IPADDRESS, 'user':ADMIN, 'pwd" :PASSWORD}
switch = {'pod': '1', 'node': '101', 'slot': '1', 'port': '1'}
apic = APICController(apic_info['ip'])
token = apic.login(apic_info[ 'user'],apic_info[ 'pwd'])
json_data = apic.get port_health(token, switch)
score = json_data["imdata"][@]["healthInst"]["attributes"]["twScore"]
#return health score as a floating value
return float(score)

class MetricMonitor(monitors.ResourceMonitorBase):

def __init_ (self, parent):
super(MetricMonitor, self).__init_ (parent)
self.source = "APIC"
self.mdriver = MyDriver()

def _get metric_score(self, **kwargs):
# Return health score and its timestamps.
return self.mdriver.get metric_score(), None

18
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9. {2

A

import json
import requests

class APICController(object):
def __init_ (self, apic_ip):
self.base_url = 'https://%s/api' % (apic_ip)
def login(self, name, pwd):
name_pwd = json.dumps(
{'aaaUser': {'attributes': {'name': name, 'pwd': pwd}}})
login url = '%s/aaalogin.json' % (self.base_url)
#need login error handling
post_response = requests.post(login url, data=name_pwd, verify=False)
# get token from login response structure
auth = json.loads(post_response.text)
login_attributes = auth['imdata'][@]['aaaLogin']['attributes']
return login_attributes['token']
def get _port_health(self, auth token, switch):
cookies = {}
# set cookie
cookies[ 'APIC-cookie'] = auth_token
# create health score URI
request_url = '%s/mo/topology’ % (self.base_url)
if 'pod' in switch:
request_url = '%s/pod-%s' % (request_url,switch['pod'])
if 'node' in switch:
request_url = '%s/node-%s' % (request_url,switch['node'])
if 'slot' in switch:
request_url = '%s/sys/ch/lcslot-%s' % (request_url,switch['slot'])
if 'port' in switch:
request_url = '%s/lc/leafport-%s' % (request_url,switch['port'])
request_url = '%s/health.json' % (request_url)
get_response = requests.get(request_url, cookies=cookies, verify=False)
# return json data
return get_response.json()

class OpenStackController(object):
def __init_ (self, os_ip):
self.base_url="http://%s' % (os_ip)
def login(self, name, pwd):
login url="'%s:5000/v2.0/tokens/' % (self.base_url)
name_pwd= {'auth': {'tenantName': 'admin', 'passwordCredentials': {'username': name,
'password’: pwd}}}
json_credentials = json.dumps(name_pwd)
headers= {'content-type': 'application/json','accept': 'application/json'}
login_response = requests.post(login_url, data=json_credentials, headers=headers)
auth = json.loads(login_response.text)
token = auth['access']['token']['id"]
return token

def post_sample(self,token,sample):
post_headers={'X-Auth-Token" :token, ' content-type' : 'application/json’,"
accept':'application/json'}
json_data = json.dumps(sample)
post_url = '%s:8777/v2/meters/healthscore' % (self.base_url)
post_response = requests.post(post_url,data=json_data,headers=post_headers)
return post_response.json()

def main():
apic_info={"ip"' :IPADDRESS, 'user':USER, 'pwd' :PASSWORD}
switch= {'pod':'1','node':'101", 'slot':'1','port':'1"'}
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i)

if _name__ == "_main_":

os_info={"ip' :IPADDRESS, 'user' :USER, 'pwd" :PASSWORD}

apic= APICController(apic_info['ip'])

token= apic.login(apic_info['user'],apic_info['pwd'])

json_data= apic.get port_health(token,switch)

score= json data["imdata"][@]["healthInst"]["attributes"]["twScore"]

openstack= OpenStackController(os_info['ip'])

token= openstack.login(os_info[ 'user'],os_info[ 'pwd'])

sample= [{'counter_name': 'healthscore', 'counter_type': 'gauge’,
"counter_unit': '%",'counter_volume': float(score),
'project_id': '9f8e3513alfd4d9e9c60201d8b30e4d6’,
'resource_id': 'osp5com@l.noslab.com’,
'user_id': '4a5el1a2207924fe7b4803e2d32d2aaal’ }]

response= openstack.post_sample(token,sample)

main()
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