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* #72 CPU * resource headroom cpu °

* HtESRE resource headroom aggr °
& =] LU fE A System ManagerfllActive 1Q Unified Manager B EINAEREMBEIBLIE ©

1. SEREREMRER

set -privilege advanced
2. FRIRRNEHRE ERIMETERIRE
statistics start -object resource headroom cpulaggr
"< 2E ERIONTAP E&#4H “statistics start B3l > 5526 o
3. FRRBNEHRE EREGEN
statistics show -object resource headroom cpulaggr
4. JREIEIRER
set -privilege admin
Ll
TH S A EREEMRN TS/ \RREERRSTER -
TR LUEB R AR E RN P FAMBERE current utilization RERIFTEER
optimal point utilization FtE{ES o TEULEHIP - BHEARABE CPU sti2520-213 & -14% (72%
E86%) > ®mBE—/NEH CPU FFIAFES o

BRI LIERE ewma daily > ewma weekly T “ewma monthly UESREFRBANMEREFTFIIE -
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sti2520-2131454963690::*> statistics show -object resource headroom cpu
-raw —-counter ewma hourly
(statistics show)

Object: resource headroom cpu
Instance: CPU sti2520-213
Start-time: 2/9/2016 16:06:27
End-time: 2/9/2016 16:06:27
Scope: sti2520-213

ewma_ hourly -

current ops 4376

current latency 37719

current utilization 86

optimal point ops 2573

optimal point latency 3589

optimal point utilization 72
optimal point confidence factor 1

Object: resource headroom cpu
Instance: CPU sti2520-214
Start-time: 2/9/2016 16:06:27
End-time: 2/9/2016 16:06:27
Scope: sti2520-214

Counter Value

ewma hourly -
current ops
current latency

current utilization

optimal point latency

0
0
0
optimal point ops 0
0
optimal point utilization 71

1

optimal point confidence factor

2 entries were displayed.
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1. BRENEENTERFR

statistics top client show -node node name -sort-key sort column -interval
seconds between updates -iterations iterations -max number of instances

TGS BN FEFIRNEERFIE clusterl :

clusterl::> statistics top client show

clusterl : 3/23/2016 17:59:10

*Total

Client Vserver Node Protocol Ops
172.17.180.170 vs4d sideropl-vsimé nfs 668
172.17.180.169 vs3 sideropl-vsim3 nfs 337
172.17.180.171 vs3 sideropl-vsim3 nfs 142
172.17.180.170 vs3 sideropl-vsim3 nfs 137
172.17.180.123 vs3 sideropl-vsim3 nfs 137
172.17.180.171 vs4d sideropl-vsimé nfs 95
172.17.180.169 vs4 sideropl-vsim4 nfs 92
172.17.180.123 vs4 sideropl-vsim4 nfs 92
172.17.180.153 vs3 sideropl-vsim3 nfs 0

WM"5S 2 EERONTAP E$4H "statistics top client show &zl > s52H] o

2. IERERE LR EESR

statistics top file show -node node name -sort-key sort column -interval
seconds between updates —-iterations iterations -max number of instances

TY L GERELFINER FEBIEZ clusterl ¢
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clusterl::> statistics top file show

clusterl : 3/23/2016 17:59:10

*Total

File Volume Vserver Node Ops
/vol/voll/vml70-read.dat voll vs4 sideropl-vsimé 22
/vol/voll/vmé69-write.dat voll vs3 sideropl-vsim3 6
/vol/vol2/vml71.dat vol2 vs3 sideropl-vsim3 2
/vol/vol2/vml69.dat vol2 vs3 sideropl-vsim3 2
/vol/vol2/pl23.dat vol2 vs4 sideropl-vsimé 2
/vol/vol2/pl23.dat vol2 vs3 sideropl-vsim3 2
/vol/voll/vml71.dat voll vs4 sideropl-vsimé 2
/vol/voll/vml69.dat voll vs4 sideropl-vsim4 2
/vol/voll/vml69.dat voll vs4 sideropl-vsim3 2
/vol/voll/pl23.dat voll vs4 sideropl-vsim4 2

WMES 2EZERIONTAP E:¥40 “statistics top file show &zl » FHZE] o
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ZHERV2 gos settings throughput-floors-v2
—-enable false

EXFRtEEv2 gos settings throughput-floors-v2
—-enable true

EEEMetroCluster —ERIEERETREARIEEE V2 « EHBRIT
@ gos settings throughput-floors-v2 -enable false

ERIREEN BRIt ERE ERITHS ©
clusterl::*> gos settings throughput-floors-v2 -enable false

M55 2 EERIONTAP " E#40 "qos settings throughput-floors-v2 &3l » FH2E] o
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Do you know the
performance
requirements for the
workloads?

Create policy Create policy
groups with groups without

throughput limits throughput limits

M’

Assign the storage
objects to policy
groups

¢

Monitor performance
by viewing statistics

i

Adjust policy
group settings,
if necessary

7£ ONTAP HI5Z7E QoS MEEIEE F[R
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1.

12

EIIIRAIEHE -

gos policy-group create -policy-group policy group -vserver SVM -max
-throughput number of iops|Mb/Sl|iops,Mb/S -is-shared true|false

W5 2EZERONTAP "E:¥40 "qos policy-group create’ Bl » FHZE] ©
&R LUER *qos policy-group modify < 2R EEIEE FIR o

TS ERIUIHEARAEE pg-vs1 RAEEEER 5 ~ 000 IOPS

clusterl::> gos policy-group create -policy-group pg-vsl -vserver vsl
-max-throughput 5000iops -is-shared true

THen e @RIIFHERAFEREHE pg-vs3 RSEIEEZ 100 IOPS #1400 kb/S

clusterl::> gos policy-group create -policy-group pg-vs3 -vserver vs3
-max-throughput 100iops,400KB/s -is-shared false

T L ERIIFHARREE pg-vs4 BERESMRE

clusterl::> gos policy-group create -policy-group pg-vsé4d -vserver vs4
-is-shared false

WMHES 2 ZERIONTAP E¥4A "qos policy-group modify &zl » 526 o

- FRANEBHEERZESVM ~ 185 ~ BAER&EILUN !

storage object create -vserver SVM -gos-policy-group policy group

MEBMAREFETAMG S 5SS EERONTAP ' RIHAE N » 5520 o K] LUEA “storage_object
modify SR TR R RN RBEHEEREH#EYMH -
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clusterl::> vserver create -vserver vsl -gos-policy-group pg-vsl

TS EERRREE pg-app HIRE appl M app2 :

clusterl::> volume create -vserver vs2 -volume appl -aggregate aggrl
-gos-policy-group pg-app

clusterl::> volume create -vserver vs2 -volume appZ2 -aggregate aggrl
-gos-policy-group pg-app

3. BEVERABHERSE
gos statistics performance show

WMES 2 EERONTAP E:#40 "qos statistics performance show &3l » F52E] o
() mrmmemsogs: - AMERIH ET RSN -

T < BRI BB AERIAE

clusterl::> gos statistics performance show

Policy Group IOPS Throughput Latency

-total- 12316 47.76MB/s 1264.00us
pg vsl 5008 19.56MB/s 2.45ms
_System-Best-Effort 62 13.36KB/s 4.13ms
_System-Background 30 OKB/s Oms

4. BT REENGE ¢

gos statistics workload performance show
() mrmmesongs: o S#MERIH LT RSN -

THas BRI IER#RTHE
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clusterl::> gos statistics workload performance show

Workload ID I0PS Throughput Latency

-total- = 12320 47.84MB/s 1215.00us
appl-wid7967 7967 7219 28.20MB/s 319.00us
vsl-wid1l2279 12279 5026 19.63MB/s 2.52ms
_USERSPACE_APPS 14 55 10.92KB/s  236.00us
_Scan_Backgro. . 5688 20 OKB/s Oms

WMES 2EERONTAP " E:¥4l "qos statistics workload performance show &3 » 5528 ©

&R LAfER "qos statistics workload latency show 859 & 1548 QoS TE& H AV B =t
Bl o iN"15 S 2ZE EXONTAP %40 "qos statistics workload latency show &3l » :52
R o

7£ ONTAP HsEEHA QoS HERIEEE

EAILUER min-throughput REEAERREAL - I ERBEEYHIEFEHMNERESE (
QoS B/IME) o ERILUERISERHEYEHRERRAIEEAE - {EONTAP IIEEMRIRE
RE9.8FAtA ~ WAL ERIEER (JMUIOPSEMbpsAEE{i) - 5=EI0PSFIMbps °
BHA > A1

c ENEREESIEE « AR ENIEE o

* %€ ONTAP 9.13.1 F4A » IERILAERTE SVM Bk FIITRIZERMRAEERREHHEA - MEETAA
QoS JRAEHER) SVM L EsRE M RAEHEEEZA -

RAREETE
* EONTAP S159.4FH%5 ~ eI UEAIEEZMNQoSIRRIBHAKRIEE Z AN ERAEENEIEEEKESERNE
TrasH - ErREESEENRANFHETERESE T Fa s —FH o
&7 -is-shared=false AN gos policy-group create feEIEHARBEAENGS o

* IREHEE N Aggregate FHIMAER R (REEM) AT  ATFARNEERIASENISEER -
* FQoSIRFIHTFII L BERABEFTBHISVMAIE S © SERAEHERUBRE—ESVM -
* BRABHEERSERERNMEYN - RQoSBEEBHE -
© EREEE MR BARAERAESM o
1. R  RE MR RS FREA RMNMES R WGBSR o
2. @IRRIEHA :

gos policy-group create -policy group policy group -vserver SVM -min
-throughput gos target -is-shared true|false
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»

WM"ES2EERIONTAP E¥4H “qos policy-group create Bzl » s5261 ©

. #&BILUER "qos policy-group modify fh 2 KA ERIEEE o

T GLERIIR/NREE4A 1 > 000 IOPS BWHARRIE A pg-vs2 ©

clusterl::> gos policy-group create -policy group pg-vs2 -vserver vs2
-min-throughput 1000iops -is-shared true

Tolar < ERIIFHARABHE pg-vs4 EEREEMRA

clusterl::> gos policy-group create -policy group pg-vsé4d -vserver vs4
-is-shared false

WMES 2 EERONTAP E:#40 "qos policy-group modify Bl » 5528 -

- WIRBBHEEREMERELUN !

“storage_object create -vserver SVM -qos-policy-group policy group f&EILU{#EFE ° storage_object_modify’

T RARNREEHEERIFEDH
T EERRAEE pg-app2 HIEE app2 :

clusterl::> volume create -vserver vs2 -volume app2 -aggregate aggrl
-gqos-policy-group pg-app?

MEERREFFFLaG L 15 2 ZEFONTAP REHAEN > 552/H ©
B IR AR AERAE

gos statistics performance show
() mrmmesongs: - AMERIH LT RREIERE -

THan < BmRRERIBFERTAE

clusterl::> gos statistics performance show

Policy Group I0PS Throughput Latency

-total- 12316 47.76MB/s 1264.00us
Pg_app2 7216 28.19MB/s 420.00us
_System-Best-Effort 62 13.36KB/s 4.13ms
_System-Background 30 OKB/s Oms
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W5 2EERIONTAP "E¥4H "qos statistics performance show &zl » 526 o
6. BEIE TEE HUHAE ¢

gos statistics workload performance show
() mrmmesogs: - AR ET EAREIERE -

THa T ERITIERERLEE

clusterl::> gos statistics workload performance show

Workload ID I0PS Throughput Latency

-total- = 12320 47.84MB/s 1215.00us
app2-wid7967 7967 7219 28.20MB/s 319.00us
vsl-widl12279 12279 5026 19.63MB/s 2.52ms
_USERSPACE APPS 14 55 10.92KB/s 236.00us
_Scan_ Backgro.. 5688 20 OKB/s Oms

WM< 2 EERONTAP "E¥40 "qos statistics workload performance show &zl » F52R o

&R LUE "qos statistics workload latency show' 3% i8R QoS T{E& &AL B st
@ Bl o 1015 S 2E EXONTAP 5540 "qos statistics workload latency show &3l » :52
R o

7 ONTAP R {EAHAEY QoS RAIEEAR

TR LAEF_BIEE QoS_RE&EHE » WRIFHIRE X/ NE AR EILE LR TR » /EMmE
AR A/VEMLESRES IOPS £ TB/GB BILLE o EABUSMEN Y E F TELFaRE
) Er—ERENED -

FIsEZ Al
* AT ONTAP 9.3 BERThRZS - EONTAP IhaE%QoS/RAIBH B IR M ~ TETHAEIERY9. SR saIR M -
* BARREEES - FHEEURAEE -

RINERTI(E

HEMF R LU A R R B A FRE L R BB S ~ EREERREME © HEHFIISVMARRIZE
18 o RS RERI AR _EARRE o

BN QoSRABHEXETEHA | EENEIEE FIRSIEESENERESERENITIFEH -
RIZEREIEFEYHAR/NRIEEER « BURIR T ANES :

* “expected-iops' BEDEC TB/GB HIR{XFEHE IOPS
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‘expected-iops {EE AFF FHLEMREE °© “expected-
(D) iops RAESERARER (8 BERFRAEERE  rabricrool
Z{ReEHEA o “expected-iops fREEAREBM SnapMirror [EFRAGRIIELIEE o

* ‘peak-iops’ @E A ECIHEARY TB/GB HIEABISFE IOPS °
* expected-iops-allocation IEEERAIHNZER (FBx2) BEEREFEAMNZERANTERRN IOPS -

@ expected-iops-allocation BITE ONTAP 9.5 S{EFhARAAEIF o RZHEONTAP LtEIf
BE °
* peak-iops-allocation IEERFHANENTRESFERNETM (F85%) peak-iops °

* absolute-min-iops % IOPS HABH&/IVE o SRR LB ARIER/ NNEEFIG - EERFEFIAK
& peak-iops M/ expected-iops AF absolute-min-iops KIRETEE expected-iops ©

FIEn ~ NRITETE expected-iops BA 1 ~ 000 IOPS / TB AEfi ~ BRFEEK/JVIVR 1 GB expected-
iops RBDEIOP o 5THEFIEM peak-iops MEEE/IN—ED o EAILUBIBRERELERIEN

absolute-min-iops ZEME(E

* block-size EEMATRER /0 BIRA/) o FAR(ER 32K  AM{EASK * 16K ~ 32K * 64K ~ any ° {Ef&
TAGRHHITEIRAN ©

Ak HiEFE QoS HRA&E4H
B (ETERAREEQoSRRIEFHERIHER ~ NTFRFIT - AR ELRRBEERZEREMRE -

TaR R A BEAR JEHAIOPS / TB IOPS / TB4RIE HEHER/NOPS
extreme 6 ~ 144 12288/3 1000
performance 2 ~ 048 4 ~ 096 500

value 128/128 512 75

HEMIFEREEEF A D ECIR !

ARLEFERT NRFEVHESHMGEFIABNREERBEE - AEEZREEYHEGZRIBEHE -
fXONTAP 9.18.1 FitA » IERTLAERERER) QoS HREg » ZRB AR RESEHEIE MG B2 (Hll SVM) K
HryH (PIN#RE) © £ZERAPIIRET » )REMN QoS RIEEEIEZSFEHF SVM £A QoS [REIMEDE
SVM AR ZBEHEERER qgtree » IEMASHEERIRIEP T HRHEFEENR > RREEBTREMBES TIFEH -
BUTFHMH 3742 ERE QoS RB& :

* SVM #1 SVM & & HIFlexVolZFlexGrouplHkE o
* FlexVolZiFlexGroup& U &ERB gtree ©
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HITERER QoS REE » RAREMAIVERARES

TR T ZIERF o
WRITIEI. .. AR AR EIE RS REEB4E. .
SVME R AIE#4H SVM HFEZHMERIFEEDH o
MRTHITHIZONTAP 9.18.1 » 8l
(D SVM FFrE & HIFlexVolFFlexGrouphi
& nI FEIR4ATREREFAE o
MR E R E ¥4 B ZEE SR EIF LUN B SVM ©
MBEEHITHIZONTAP 9.18.1 KBS
hRZs > BB SHAEERY SVM _mIL 35
() imeamsszia - tsh > AL
AicFlexVolZi FlexGrouphihik & F Y
qtree °
LUNZEJRAIE+4B B3 LUN BYER&ESE SVM
FERERAEE BENXHHERES SVM

1. B P FERQoSRAEHE !

gos adaptive-policy-group create -policy group policy group -vserver SVM
-expected-iops number of iops/TB|GB -peak-iops number of iops/TB|GB -expected

-iops-allocation-space|used-space -peak-iops-allocation allocated-space|used-

space -absolute-min-iops number of iops -block-size 8K|16K]|32K|64K|ANY
M55 2 EERIONTAP " E:#40 "qos adaptive-policy-group create Bl > :52R] o

@ -expected-iops-allocation Ml -block-size AJ7E ONTAP 9.5 s E#hRASHES ©
IR ZONTAP RN ZIRIARAREIETEA ©

THehLEEILFAENE QoS [FRIEHH adpg-appl ¥ -expected-iops 5874 300 IOPS/TB * -peak

-iops &2 1 ~ 000 IOPS/TB ~ -peak-iops-allocation R4 used-space M “-absolute-

min-iops %7y 50 IOPS :

clusterl::> gos adaptive-policy-group create -policy group adpg-appl

-vserver vs2 -expected-iops 300iops/tb -peak-iops 1000iops/TB -peak-iops

-allocation used-space -absolute-min-iops 50iops

2. BRBE M QoSRABHEE A EWIRE :
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volume create -vserver SVM -volume volume -aggregate aggregate -size number of
TB|GB —-gos-adaptive-policy-group policy group

WM"IES 2 ZERIONTAP &40 "volume create Bl » :A2R
THGLSEERAREEM QoS [REE4H adpg-appl ZE Volume appl :

clusterl::> volume create -vserver vsl -volume appl -aggregate aggrl
-size 2TB -gos-adaptive-policy-group adpg-appl

THen L EERTERAFEEN QoS [REIEH4H extreme EIFTH Volume app4 FIERAEBY Volume apps ° AR
BB AT ENREE FIREEREMIEE apps Ml apps ERY :

clusterl::> volume create -vserver vs4 -volume app4 -aggregate aggré
-size 2TB -gos-adaptive-policy-group extreme

clusterl::> volume modify -vserver vs5 -volume appb5 -gos-adaptive-policy
—group extreme

£ ONTAP s E At /RABHBEE A

& ONTAP 9.13.1 %S @ AT LUERRE 4R AEFH4BE4S » £ SVM BT TRIEE
PEREFKRIENR o

RIRER I

B R BHESE AR ETERIRA apgl © EAIUBERHECURA] - RAEfERA CLI 8 ONTAP REST API &7 *
MEREEREREHN SVM ©

BN RABHAESEAR G ETRERAZE « £ SYM LRI SBES SVM BEERE - SVM LRVIRAW
IRegREHREAMRE -

MREAAEBEIERABEES - SVM ERHKREEFREHFARR - RARET SYM LRI BEE
SVM AR & « 7 EREEATE -

T AT AR QoS RABHER SVM LR ERBEMRAEHAEEEA o

BB RABAEE AR E A AFF FEFRRst o AR EMF & LR ERE M RAEHES A  BIRBAT5EE]
WEHITRERIEE o FEM « ST LGS AE % RRBEAHEE A HT1E = FabricPool Aggregate H1fY SVM
HERE EA L IERERIEEM Aggregate ~ BEXRGBFIFITRIEERE o

gg% SVM Z7£ MetroCluster 2B8&3% SnapMirror BA{AA ~ BIE7EERST SVM LahIB TR 4 /R R B40%0

1.

&2 SVM UERRBEMERRIB4HEA | vserver modify -gos-adaptive-policy-group
-template apgl
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2. RO ERE ¢ vserver show -fields gos-adaptive-policy-group
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