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“* Protocol: NFSv3 operations per second broken down by file name
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943 ops par second 00:24:30

2008-10-14
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~ Hierarchical breakdown: 2008-10-14 00:34:01 - 2008-10-14 00:36:25
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walu:> analytics worksheets
walu:analytics worksheets> show
Worksheets:
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FERENS

WORKSHEET OWNER NAME
worksheet-000 root Untitled worksheet
worksheet-001 root ak.9a4c3d7b-50c5-6eb9-c2a6-ec9808aelcd8.tar.gz8:27 event

HIAAE MFE HE 27|

HIAIEO0] CHEt ALM|EE LIES 24 HIAIES AHEISIL show HES AL ELICH O] Of
Ao Me A= %’—JEAIEOHH A S StLE BLSH0 CSV @A L2 THA gL L.

walu:analytics worksheets> select worksheet-000
walu:analytics worksheet-000> show

Properties:
uuid = e268333b-c1f0-401b-97e9-ff7f8ee8dc9b
name = 830 MB/s NFSv3 disk
owner = root
ctime = 2009-9-4 20:04:28
mtime = 2009-9-4 20:07:24
Datasets:
DATASET DATE SECONDS NAME
dataset-000 2009-9-4 60 nic.kilobytes[device]
dataset-001 2009-9-4 60 io.bytes[op]

walu:analytics worksheet-000> select dataset-000 csv
Time (UTC),KB per second
2009-09-04 20:05:38,840377
2009-09-04 20:05:39,890918
2009-09-04 20:05:40,848037
2009-09-04 20:05:41,851416
2009-09-04 20:05:42,870218
2009-09-04 20:05:43,856288
2009-09-04 20:05:44,872292
2009-09-04 20:05:45,758496
2009-09-04 20:05:46,865732
2009-09-04 20:05:47,881704
[...1]

SSHE Eaff 2t 3HE! CLI Aaa S AHE3t0] Analytics SHIE +8ati0F 5= 2 &
SH= £77} E3HEl HaE 9IAES D= 012 9IS 4 ALt o WHE CLo 1

AnalyticsE & = U&= Bt 12| WHQILICE E5t “B0[E] HIE 1) [94]5 &=t
2.

9|IAE RE

QIIAEE HZE5tHD QIJA|EZS MENSID sendbundle H D} SR HE 2 QAL C},
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e

walu:analytics worksheets> select worksheet-000

walu:analytics worksheet-000> sendbundle 3-7596250401

A support bundle is being created and sent to Oracle. You will receive an alert

when the bundle has finished uploading. Please save the following filename, as

Oracle support personnel will need it in order to access the bundle:
/upload/issue/3-7596250401/3-7596250401_ak.9a4c3d7b-50c5-6eb9-c2a6-ec9808aelcd8.tar.gz
walu:analytics worksheet-000>

HIAEO||A C|o]E MIE A

2IIAEO|M HIO|E] MIEE AHHotAH RIAEE MEHNSECIS remove dataset-xxx
2 YA Yot= O8] MEE A AT

walu:analytics worksheets> select worksheet-000
walu:analytics worksheet-000> list

DATASET DATE SECONDS NAME
dataset-000 2009-9-4 60 nic.kilobytes[device]
dataset-001 2009-9-4 60 io.bytes[op]

walu:analytics worksheet-000> remove dataset-001
This will remove "dataset-001". Are you sure? (Y/N) Y
walu:analytics worksheet-000> list

DATASET DATE SECONDS NAME

dataset-000 2009-9-4 60 nic.kilobytes[device]
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FYUYE NFSv32 ZLEst= Y
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V 2 FYEZ NFSv32 2L EESH= W

E72 HAI512{H Add statistic(E4| 27}) & ofo|2g L=L]c},
2. HAEZ|= SE0|A NFsv3 operations(NFsv3 Z)E L=SL|C},

3. EAEls FHA SEOM 2 fEdER 2MEE RSLI.
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Th7] AZHEE NFSv32 2HE A= &Y

Medst 27} Lpet|ct,

—_ e

CH7| A[ZFEE NFSv3E 2L E{ESl= g

E72 HAI512{H Add statistic(E4| 27}) & ofo|2g L=uc},
HA&|= 2 &0|A NFsv3 operations(NFsv3 ) E L=SL|Ct,
BA|E}S S8R 20A broken down by latency(Ci7] AIZHEZ BAE)E LELICH

Medst 27 Liet|ct,

[ )

o2l OS2 &E SMBE ZL|EE5t= U

|2 BAI52H Add statistic(E4| %71 & ofoj2g &EL|ct.
HA|Z|= SE0|A| suB operations(smB 2)S F=SL|C},

HAE|l= SHW 2 F0|A Broken down by filename(TtY! O|EHZ REMENS E=SL|CH
olo| ztE 4l Eg| H7|S HA|sl= W

Jd2j=oj| EA|S|= A2 0|E0] Cljst ¥ 2E A Eg| HI|E HA|52{H show hierarchy(H
2 BA)E FEUC.

2 E U E3| H7|E UHO|E 52 Refresh hierarchy(HE M2 D2)E LSLC},

(o) = =]

HIAAEE A &5t= Y

H|S gl A EL| 0|52 HAF2AH untitled worksheet(dS e YIAE)E FEL
ct.

rx

Bt SAZ YIAAMES MYstAH 2ZH FM BAIZM|M Save(xF)E FSLIC
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<. H|0JE| MEO Cifat 2HH|3H LIZS “Clo[E] HIE” [92
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Analytics SAE Sdlf 0| S2t0| ALVt Of YA S 5h=2|, 22| HER IO S240|AUE
7} 0 Z210[QIAE ¢ G ArESt=A| MZotA| 2tare 4= JASUCE Analyticse| S4l= Ol
ofiot?] g2 AMAl=|2| 2 2 2|0l o Fote E 7FA] Aol QgHLH &
Alof tist g=tet Ofsh7 B2t 45 249 3 0|2{3t AYEHS 2OFZ0{0F BHL|C}.
CHS 0| A|0ll= AL 7hset 22fo| SAI°t

;O

Analytics

CPU: Percent utilization(CPU: A2 &) *

Cache: ARC accesses(ZHAl: ARC M| A) *

Cache: L2ARC I/0O bytes(ZHA|: L2ARC I/O HIO|E)

Cache: L2ARC accesses(ZHA|: L2ARC U AM|A)

Capacity: Capacity bytes used(%F: AF2E 22F HIO|E)

Capacity: Capacity percent used(22F: AI2El 82F HAMIE)

Capacity: System pool bytes used(2F: AFE2EZl A|AE E HIO|E)

Capacity: System pool percent used(E%: AFEEZl A|AH & THME)

Data Movement: Shadow migration bytes(H|O|E{ O|-&: AH&=< 00| 218|0|M H}O|
E)

Data Movement: Shadow migration ops(Gl0|E{ O|S: AH=< 00| 212f|0]M 2]
Data Movement: Shadow migration requests(G|0|E{ O|&: A{=< 00| 12{|0|M &
)

Data Movement: NDMP bytes statistics(G|O|E{ O|=: NDMP HIO|E E4))

Data Movement: NDMP operations statistics(G|0|E{ 0|=: NDMP 2¢ £4))
Data Movement: Replication bytes(G|0|E{ 0| S: £ HIO|E)

Data Movement: Replication operations(Ci|O|E{ O|&: 24| 2+¢d)

Disk: Disks(C|AA: C|AF) *

Disk: I/O bytes(C|A3: /O HIO|E) «

Disk: I/0O operations(C|A3: 1/0 2tY) *

SA 2 HoH ME 29



Network: Device bytes(HIEQ|3: 2| HIO|E)

Network: Interface bytes(HEQ/3: QIE{H|0|A HIO|E)
Protocol: SMB operations(Z2&=: SMB 2¢)

Protocol: Fibre Channel bytes(Z2E=: & MR 24 HIO|E)
Protocol: Fibre Channel operations(Z2E=2: Z MR a9 2)
Protocol: FTP bytes(Z2E&E3: FTP HIO|E)

Protocol: HTTP/WebDAV requests(Z=2EZ: HTTP/WebDAV 23)
Protocol: iSCSI bytes(Z2E = iSCSI HIO|E)

Protocol: iSCSI operations(E2 &= iSCSI 2Y)

Protocol: NFSv bytes(Z2E&E=: NFSv HIO|E)

Protocol: NFSv operations(Z2EZ: NFSv 2{¢1)

Protocol: SFTP bytes(Z2&E=: SFTP HIO|E)

Protocol: SRP bytes(ZZE2Z: SRP HO|E)

Protocol: SRP operations(ZZE=: SRP )

22 Analytics

23 - 0218t E24l= 13 Analytics7t 28 YoM AR 2 HY =l HR0|2 HA|ELCH
(“Oracle ZFS Storage Appliance 22| AEA1"2| “Oracle ZFS Storage Appliance 28 4
YAy AR). Ol2fst SA= AAHE S 0 Z 25 2= OotLCt 67[0l= 2

HEIEE O HOo| 2HAIZ = Ue SHQ SAHV E20] E46 A|AH HH0| L2522
AH|CH=Z O|ali5te{ T A& A|AI0| QLOJOF RfL|CE,

= -

X

“CPU: CPU” [72]

“CPU: Kernel Spins(CPU: 742 AT)” [73]

“Cache: ARC Adaptive Parameter(ZHA|: ARC A3 Of71{HS)” [74]

“Cache: ARC Evicted Bytes(ZHA|: ARC £& %! HIO|E)” [74]

“Cache: ARC Size(ZHAl: ARC 27()” [75]

“Cache: ARC Target Size(ZHAl: ARC tiat 271)” [76]

“Cache: DNLC Accesses(ZHA|: DNLC @4M|A)” [77]

“Cache: DNLC Entries(ZHA|: DNLC &5)” [77]

“Cache: L2ARC Errors(ZHA]: L2ZARC 2F)” [78]

“Cache: L2ARC Size(PHAl: L2ZARC 27()” [79]

“Data Movement: NDMP Bytes Transferred to/from Disk(G|0|E{ O|-=: C|A 0| A

HEE|HL A3 2 dESE NDMP HIO|E)” [79]

“Data Movement: NDMP Bytes Transferred to/from Tape(Gl|0|E{ O|-S: E|O| L0j| A{

HEEAHLHO|22 HEE NDMP BIO|E)” [80]

m “‘Data Movement: NDMP File System Operations(H|O|Ef O|=: NDMP I} A|AH
2re)” [80]

m “Data Movement: NDMP Jobs(G|O|E{ O|=: NDMP 2¢4)” [81]

“Data Movement: Replication Latencies(Gl|IO|E{ O|S: 2| Ci7| A|ZH” [82]

m “Disk: Percent Utilization(C|A3: AFRE)” [82]
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http://www.oracle.com/pls/topic/lookup?ctx=E57177&id=ZFSRCgokcy

m “Disk: ZFS DMU Operations(C|A3: ZFS DMU &))" [83]

m “Disk: ZFS Logical I/0 Bytes(C|A3: ZFS =2|Z |/0 H}0|E)” [84]

m “Disk: ZFS Logical I/O Operations(C|A3: ZFS =2|& |/0 2Y)” [84]

B “Memory: Dynamic Memory Usage(0|22]: 52 0| 22| AF22F)” [85]

® “Memory: Kernel Memory(H22]: Y O|22])” [86]

B “Memory: Kernel Memory in Use(M|22]: At 201 74 0|22])” [86]

m “Memory: Kernel Memory Lost to Fragmentation(Bf|22]: 2512 &A% {4 o

22)” [87]

m “Network: Datalink Bytes({E2|3: C|0|E{ 213 H}O|E)” [87]

B “Network: IP Bytes(HIES{3: IP H}O|E)” [88]

m “Network: IP Packets(HIEQ|3: IP IfZ!)” [89]

m “Network: TCP Bytes(H|E%3: TCP HIO|E)” [89]

m “‘Network: TCP Packets(HESIZ: TCP T{2!)” [90]

m “Network: TCP Retransmissions(HIES3: TCP HAE)” [91]

B “System: NSCD Backend Requests(A|AE: NSCD BHAIE )" [91]

B “System: NSCD Operations(A| A& NSCD 2t¢d)” [92]
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CPU: Percent utilization(CPU: AR S

4. "Protocol: NFSv3 operations per second broken down by filename(Z2&E3: O 0]
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CPU: Percent utilization(CPU: A2 E)
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CPU: Percent utilization(CPU: AR E)
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Cache: ARC accesses(ZHAl: ARC M)
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Cache: ARC accesses(ZHAl: ARC HM|A)
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Cache: ARC accesses(ZHAl: ARC M)
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Cache: L2ARC I/O Bytes(ZHA|: L2ZARC I/O BIO|E)

Cache: L2ARC I/O Bytes(ZiAl: L2ZARC I/O H}IO|E)

L2ARCE= 2{| 2 Adaptive Replacement CacheZ 7f2|7|0{ &M% E‘| L&l Z 0Aa30A

97| ol AMASHE SSD 7|k FHAIQLIC L2ARCE| S2f 2249 217
S25 [2ARC FHAI 22U A2)0l el 27| U 47 lo|E 52

DL

FHA| 28| SOf| &Qlet™ Z&L|CH 27| HIO|E= L2ARC &H| A7t £ B0 L C}

= Aq

"

H12 L2ARC I/O HIO|E £XM

£4 L

24 fd 7| = AT|YL|CEH 7| HIO|E= Al Z|0f| AF
ot ZLYULICH A7 HIO|E&= FHA| ZX|7HO|O|EE A
& APE HolFUCH

£S5 Cache: L2ARC accesses(ZHA|: L2ZARC HMA) = IZFHAA|L.

Cache: L2ARC Accesses(ZHA]: L2ZARC 4 A|A)

L2ARCE 2i|e 2 Adaptive Replacement Cache& 7t2|7|0{ &4 H La = EI/\ELOHH

97| 20| KM ASH= SSD 7|H*7HA|°”—|CP L2ARCE| A F2t2| 87|

SAE L2ARC 7HA| F2|7t Y= 3 L2ARC HMAS E(HZLIEL ol SAE

—
Al 210 ALSZ U A5S BT 4 YSLIC

atol A
A5 ZHE ZASIHM S 2AZ0| L2ARCO| 7hA|=l= =8 B

38 Oracle ZFS Storage Appliance Analytics A8 A, 2|4 2013.1.3.0 « 20144 12¢

03 f EQIBHLICY



Capacity: Capacity Bytes Used (2% AI2El 22F HIO|E)
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Capacity: Capacity Bytes Used(%: AF2El 22F HIO|E)

clownfish:
clownfish:
clownfish:

cC

-

rr

clownfish:
clownfish:

clownfish

> analytics
analytics> datasets
analytics datasets> create cap.bytesused[name]

> analytics
analytics> worksheets

:analytics worksheets> select worksheet-000

clownfish:analytics worksheets worksheet-000> dataset
clownfish:analytics worksheets worksheet-000 dataset \
(uncommitted)> set name="cap.bytesused[name]"
clownfish:analytics worksheets worksheet-000 dataset \
(uncommitted)> commit

cap.bytesused®| A2 CtZ HOf| W2} [name]S AT ot OS2

[pool]
[pool] = every pool
[pool=poolname]

[project]

[project] = every project

[project=projectname]

[pool=poolname] [project=projectname]

[pool=poolname] [project] = every project in poolname

[share]

[share] = every share

[share=sharename]

[pool=poolname] [share=sharename]

[pool=poolname] [share] = every share in poolname
[project=projectname] [share=sharename]
[project=projectname] [share] = every share in projectname
[pool=poolname] [project=projectname] [share=sharename]

CHAISHYAl2.

[pool=poolname] [project=projectname] [share] = every share in projectname in poolname

2kQl Al ™

Of SAlE AEE £E2|Z| EE(HIOIE)O| TSt YAIZL BE2 AIEY
O] 2|0 ZEI} E-|HE|H AER[X|Jt 7HS 2t 50| Xote/7| A
YA + US LI
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Capacity: Capacity Percent Used (& A}
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MAIL. C|0|E] MEQ| % "create” %‘%42 AESHIA 2. Y TAES| ELR "set name" &

IS ABSHAIL. EPSQI "

clownfish:
clownfish:
clownfish:

[

-

rir

clownfish:
clownfish:
clownfish:
clownfish:
clownfish:

W' A=

= HES

> analytics
analytics> datasets
analytics datasets> create cap.percentused[name]

> analytics

analytics> worksheets

analytics worksheets> select worksheet-000
analytics worksheets worksheet-000> dataset
analytics worksheets worksheet-000 dataset \

LIEFLICY.

(uncommitted)> set name="cap.percentused[name]"
clownfish:analytics worksheets worksheet-000 dataset \
(uncommitted)> commit

cap.bytesused?| A C+S HO| I}2} [name] S A &S Of7HRH = CHASHU AL,
[pool]
[pool] = every pool
S 2 HolE ME 41



Capacity: System Pool Bytes Used(%: AtE

E AIAE E HIOIE)

Capacity:
E)
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[pool=poolname]

[project]

[project] = every project

[project=projectname]

[pool=poolname] [project=projectname]

[pool=poolname] [project] = every project in poolname

[share]

[share] = every share

[share=sharename]

[pool=poolname] [share=sharename]

[pool=poolname] [share] = every share in poolname

[project=projectname] [share=sharename]

[project=projectname] [share] = every share in projectname

[pool=poolname] [project=projectname] [share=sharename]

[pool=poolname] [project=projectname] [share] = every share in projectname in poolname
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AMEE AE2|Z| E0 CHet UAZL BE (HIO|E)= Capacity: Capacity bytes used (2%
AEE T HIOIE)E 2RSHIAIL.

System Pool Bytes Used(2%: A}2El A|AEl £ H}O|
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Capacity: System Pool Bytes Used(2&F: At E A|AHI Z HIO|E)

CLIOIM O] 22 AEE Bt=2{™ Analytics 2 HIO|E| ME HEIAEZ 0|SSHIAIL. @3

ANEE AR 22 E2 Analytics, ¥ot= K IAIE, HIO|H ME HEIAE = 22| 2 0|55}

HMAI2. GIO|E] MES| HR "create” HYS AIESIYAIR. FITAEL] B2 "set name" &
HE AESHUA|L. TH29| "W" A= & HHES LIEFLICE.

clownfish:> analytics
clownfish:analytics> datasets
clownfish:analytics datasets> create syscap.bytesused

[

o ek

rir

clownfish:> analytics

clownfish:analytics> worksheets

clownfish:analytics worksheets> select worksheet-000
clownfish:analytics worksheets worksheet-000> dataset
clownfish:analytics worksheets worksheet-000 dataset \
(uncommitted)> set name="syscap.bytesused"
clownfish:analytics worksheets worksheet-000 dataset \
(uncommitted)> commit

ol Al
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AEE A|A”R & EO| HES0 Cish UAZE BE &= Capacity: System pool percent
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Capacity: System Pool Percent Used(8%: AFEEl A|AEI E THME)

Capacity: System Pool Percent Used(8%F: A[2El A|AEI & THAM

E)
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AEZ A2 291 Z2 Analytics, &lot= 2 IAIE, GIO|E| M E HEIAEZ 2f2|2 0|E;r

A2 CIO|Ef MES| B2 "create” WS ALESHIA|L. HIAEL| B "set name" &
2 AETHIAIL. EFSP—I "W EA= 2 BB S LEFUCEH

clownfish:> analytics

clownfish:analytics> datasets

clownfish:analytics datasets> create syscap.percentused

E=

clownfish:> analytics

clownfish:analytics> worksheets

clownfish:analytics worksheets> select worksheet-000

clownfish:analytics worksheets worksheet-000> dataset

clownfish:analytics worksheets worksheet-000 dataset \

(uncommitted)> set name="syscap.percentused"

clownfish:analytics worksheets worksheet-000 dataset \

(uncommitted)> commit
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Data Movement: Shadow Migration Bytes(G|0|E{ O|S: AH=2 0}0| 124|0| M HIO|E)

Data Movement: Shadow Migration Bytes(Cl|O|E{| O] =: A=
oro|24|o]/d HO|E)
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5t Data Movement: Shadow migration ops(G|0|E{ O|=: A{=< Or0]|12{|0|M 2ted)
2 Data Movement: Shadow migration requests(Gl|O|E{ 0|5 A=< Of0| 30| 2
) 2RSHHAIL,

Data Movement: Shadow Migration Ops(Cl|0|E{ 0| 5: A=<
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Data Movement: Shadow Migration Requests(Gl|0|Ef 0|5 AH=S OFO|12{|0|M 23)
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Data Movement: Shadow Migration Requests(C{|0|E{ 0|5 AH
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Data Movement: NDMP Bytes Statistics(Cl|O|E{ 0] S: NDMP HIO|E £7])
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Data Movement: NDMP Bytes Statistics(Cl|O|E{ O] =: NDMP H}
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Data Movement: NDMP Operations Statistics(G|0|E{ O|=: NDMP 2! £4))
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t Data Movement: NDMP operations statistics(H|0|E{ O|=: NDMP 2 SH|) = &
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Data Movement: NDMP Operations Statistics(G|O|E{ O] =
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Data Movement: Replication Bytes(H|0|E{ O|5: 24| H}O|E)

Data Movement: Replication Bytes(Cl|0]|E{ 0]=: S| HIO|E)

O] 8A= 2T Z2HE/S 7 ZA|2| H0[E] 2{2|Z(BI0|E)S AL
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5t Data Movement: Replication operations(G[0|&f O|&5: S4| 2f¢)) = tZSHIAIL.

Data Movement: Replication Operations(Cl|O|E{ 0| Z-: E4| &t
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Disk: Disks(C|A=: C|AF)

=S
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5t Data Movement: Replication bytes(H|0|E{ O|&: S| BIO|E) = &FRSHUA|IL.

Disk: Disks(C|23: C|A3)
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Disk: Disks(C|A=: C|A )
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Disk: I/O Bytes(C|A3: /O BIO|E)

=

k"'l‘ Z‘l
O Z2to|AAT} EIAELE 214 22|52 0| SA= AAH 2= AFRE0| CiSH g2 A Q1 ZAt
2| ABS 2eSHE AL H|g ZHZQULICE 7|BHO2 0] Z2 C|AT AEEO| 2
2472 ofLCt. 100% A 20 Z20|= CAT = 2T+ LY S B0t SA|0f| HH Of
7180 Mot =ME immu C|A 3 LHZE ZHAIOf A 2| 4 QELICY.
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Disk: I/0O Operations(C|A3: /O 2+21)
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Disk: I/0 Operations(C|A3: /O 2kQ1)
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Network: Device bytes(HIEQ|3: 22| HIO|E)
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O| 84l= HEHA E3| =2 22|14 HEY3
T EQIL|CH“Oracle ZFS Storage Appliance Zt2] AHA"O| “HIEQ T 2H4” 2R). 0| &

A2 £HE HIO|EO|= 2& UESA H0|2& & (0|4, IP, TCP, NFS/SMB/S)7t &
shElL

atol A

HEST HIO|EE O{S2t0|AA 2 A0 it CiEf2Ql SYZio=2 ALES + AFLICH
O A= A5 SHE ZAFE UfOICt StolsHof BHLICt S5 HES|T 3|7t H20] gl
1Gbit/= AU 0[A2| R0 = BIEA| 2Cloliof LICH S5 7822 2 W (in £
ool M LIEYIT 2aje] Aol 2o 2j2|2ke Creaf ZaLc

m 1Gbit/Z 0|Ful: ~120MB/z x| HIO|E
m 10Gbit/Z 0|g4l: ~1.16GB/= &z HIO|E

HESR 2|9 £E7t O|2C} -2 2 Yok FA S AHESI0 QIHIR2E L OtREIRE +
4 248 EOISHIAIR.

= A
™
=25 &z HIO|E 24

£4 L

o O 22t0[AHA0| MTHHO 2 in & outLICH OIS

=0{, O{Z2t0[AA0|| TSt NFS OI7I‘— out(Or2HH2Z
S) U3 Blo|E2 BA[ELITH
&3 HESZ FA|(HEHI &3 2X)

27124

2| 2 20| ot QUE{H|O| A 2f| MO M HESR A X2|ZFS E24H Network: Interface
bytes(UERZ: QT O|A BIO|E) = ZZSHIA|IL.

Interface Bytes({|ES3: QIE{T{|0]|A H}O|E)
3 QIE{H|o|A 22

O] S2l= HEX £ 252 HI0IE/22 SHEUCH HERXHI QEI0|A=
2| HEQI3 QlEe{m|o|AQLICH Oracle ZFS Storage Appliance 22| A A"9] “'—1IE
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Protocol: SMB Operations(Z2E=: SMB 24

3" #R). 0] SAIZ SYE HIO|EO= 2& HERXT HO|2= 5| & (0], IP, TCP,

NFS/SMB/S)7} Z & LT

H|=S 20| = =T EA2| 0|2 E2{™ Network: Device bytes(HIEX3: x| bt
O0|E)E &ZRstA|2
%l o| AIZ-I

L E%{3 BIO|EE= O{S2t0| A 2 UZ0)| Ciet CiEf2 2l i%ﬂkﬂi AMEY
O] SAl= 021 AEH0|AS

S HE
B 0| AZ T3 HE D H3IE AR5, S5 [ACP %E*J‘-P o A
E £

Algste ol HES|T 2| BIo|E EAS AFBRILIT

=S|
==
26 QIE{H|O| A BIO|E &M
24 T
g5t Ol Z20|H A0 ATYHOR in E= out@LICt OIS
S0{, {S20|AL0f TS NFS °'7IL out(OFRHlZ
S) HEY I Hlo|E2 EAIFUCH
QIE{T|O] & HES AHHO|A(HEX | QBT 0|2 2HE)

27} 24

QIE{TH O] A 20| OF:! ZFx| 2O M HESRIR *2|Z2 24P Network: Device

bytes(HES3: x| HIO|E)E 2tREHAA|L.

Protocol: SMB Operations(Z2&E=: SMB 2i)

0| 2= 22t0|UET} 0{F20|AA0| 2T SMB 2H21/Z(SMB IOPS)E &
25 FMZ AIEE

S
SMB /02| 22/0[91=, T2 018 3 7| AIZHS 20iZE of2f 7t3 5.8
4 QU

—
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Protocol: SMB Operations(Z2EZ: SMB 2t

HIRTH 240] U= BIRE EA2| oS EAH “E2EZ: NFSv[2-4] 2" [67]2 &

sto] A|A
2HQ1 Al
SMB 2t%/z= SMB 20| tieh 2| B2 AFES 4 U220 THAIZEOM = = ASLIC.
SMB ds BAHIE ZAlots 8%, 55| 242 SREE +H3I5tH= 0= ti7| Algt
=S AFESIHYAIL. O @ F0M = OfS2t0|AUAZ Qs YdlSt= /0O th7| A2t 4 2
&5 SY5I0| SIEY= 2 EAIOfDE O &t 2ttt BN A T2| A2t HE S &ole &~ US
LICH SMB CHZ| A|ZHO] 21 AL Ci7| A7t 2 ¢ EEIC rgém 2 Tho| AlZEE LA =
24 7 Y oY 0| E2 A EOP_T'_ CPU ¥ C|A3 22k Cist 7|EF 841 &2lsty O
Sof0|UA7F =2 3Eoh= 0 S ZAPEILICE O AI?_OI B2 89 O|S2t0o[AAT} vt
2 A4S stz A0|EZ S20|AET} Felste ds 24l HESRR 7|82z, 2
StO|AUE A2 CPU 2 S AFEAL 8tE 2| CHE 2010]| ofs L3S 7590l SU
Ct.
M52 BN 71 22 WS BLOS A2 A5t YL 2L YL
S2/0[0lE U I} 0|2 BN U IjY 0|2 A% ©I|S S5 A% 4+ YSLCH oj2{3t 2
2= 32 7|7 SO0 2 AFRSHE 210 ZSUCH I 0|2 7|7 BRE AE2(2 U A8
QHF =S SHHOIM 71 284 J¥S 0|2 o+ UALEZ AZT0| B2 Z2HH AU
K A AFR3IR) o 20| BaLICH
H A
=4
27 SMB 2%} &4
_E_&‘I kID:l
24 Fd SMB 2 5 (read/write/readX/writeX/...)
SEH0|UE SMB 22I0[HEQS| YA TAE O|§ E= IP F2AYY
=
o o8 SMB /09| It O|SYUCHE 4= A1, O S20[AA
OilM 7iAlSte 22). T 0|52 & £ Gl= 32 T
0|§0| "<unknown>"22 2 1FLC},
2o O] SMB I/00] thet SR YLICt
m2uE O] SMB I/00f Cfigt Z2HMEL|CY,
HO|AAOf =SSt Al

ol A2 SMB 20| HIES| 304 0{Z2
HSE| SEO| M AHIA| 2HE SMB /O o 7|
X7+ EO0IZE SIEYYILIC 0] O] AlZ0fE SMB
232 2/5}2 C]AT I/OS 25t AlZH0| BT
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Protocol: Fibre Channel Bytes(Z2EZ: & M{ 24 HIO|E)

Ao
=

ok

37| SMB I/0 A718] 825 20{= SIEYYLIC
Al SMB /02| It 2BM S Ho|Z= S|IEWYLICE 2
29| == &34 SMB IOPSE AE5}= O AFEE L

|
o} CIAT /0 9] £AIE AF2310] Th AlAH 3
RAID 740| 42 €l 5 Ratel SMB I0PS7} 2242/ |
23 10PS0 OfFE|=7) {1 SHOIE 4 QU

023t £RE ZB5H0| ZUR SAS MY

!

= ASLILE o E ST t32 2E U o

2 2ME 97| 30| 2T SMB 2" (7| CHY| A2 HE)
B 'OI2EZ QTAMEZ 2ME /export/fs4/10ga’ THUC| 2E SMB 2" (EF o
CHSF T QHAM|A THES A
"D2EZ: I 0|22 2AMEl 'phobos.sf.fishpong.com' 22t0|AHEQ]
2" (EY 220|HEV} UM Aste I HE)

-
-

b

= SMB

27124

SMB Z-Z0|| o|5H LrAlsH I:||E°.|EL 2|2 2372 Network: Device bytes(HIEQ(3: &
Z| HIO|E)E 7~E,|'_2Lo|'_‘ SMB 47| 2t40[ FHA|0|M Btete|= H =& LOtE 2™ Cache:
ARC accesses(ZHA|: ARC OHHI )2 Rt YHSHAE C|A3 |/O= Disk: 1/0
operations(C|A3: 1/0 2 S 2RSHIA|L.

Protocol: Fibre Channel Bytes(Z2E=: & Mg a4 H}O|E)

O] SA= 7HAIR7E 012 20| AL0 2T & 7 AHE HIO|E/Z2E EXFLICH

H|Z5t EA|9| 0f|& E2{™ Protocol: iSCSI bytes(ZZ2 &= iSCSI H}O|

& dF G HIO|E/2= AMa2|Ze| 2HoM FC 2P ol Cist A B2 AFZS 4~ AS U T
FC 250 ot 2tMIgt 2442 Protocol: Fibre Channel operations(E2E=: & &7 i
4 22 2ERFHAA| 2

Td/=2 a (=] .
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Protocol: Fibre Channel Operations(E2EZ: &2 dF aH< 2¢)

Protocol:
)

H A1
™
=28 g 47 HE H0IE &Y
24 4o
THAIRE MR A S2H0|HE JHAIAt
CHAH 22 SCSI ThAH
OIZAHE 0| FC 2%9o| Z2HMEQIL|C}
LUN O] FC 23| LUNYL|C},
80 Z9|= “Oracle ZFS Storage Appliance 22| A M"9| “Storage Area Network
= 7".:.* SHYAIL.

271 2M

FC 210l CHat 7|Et CHFSt 242 Protocol: Fibre Channel operatlons(ﬂiii 4y
F g 2e)E %3—6@- FC &7

ARC accesses(ZHA | oA
operations(C|A3: /O 2N E ’:é.*-%éhélkli.

0| S/ JHA[AI7} OFZ 40| 1A A B MS A2 2R/ (FC .
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= .
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=
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Protocol: Fibre Channel Operations(E2EZ: &2 dF a4 2
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CHet 22 SCSI ThA
n2UE 0| FC @30 T2 E QL T}
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4y 7Y FC A RYYLICE. 0] 2F= FCEZ2EZ0| SCSI F
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g3 FCEZ2EZO|M 2l SCSI FPYLIC 0| 2RE= 2
A&l I/O(read/write/sync-cache/...)2| A EMES
HoE & UG
CHZ| AlZE FC 20| HIEQA0M O F 20| HAA0]| Z2t5H A|H
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Protocol: FTP bytes(Z2E3Z: FTP H}O|E)

Protocol:

271 2

0| FC I/02] 22|22 Protocol: Fibre Channel bytes(ZZ2EZ: & MQ 24 HIO|E)E 2t
ot FC A7| 20| FHA|O|A Bigte|= HEE 2OotE2{® Cache: ARC accesses(ZHAl:
ARC MM A)E 2ER5tD, A5 BHAIE C|A 3 |/O& Disk: I/0 operations(C|2A3: 1/0 2f
2)E RS,

FTP bytes(ZEEZ: FTP HI0|E)
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Protocol: HTTP/WebDAV Requests(ZZ2E=: HTTP/WebDAV 23)

Protocol:
Q )
el =)
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HTTP/WebDAV Requests(E=ZEZ=: HTTP/WebDAV
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HTTP ds 24IE 2Atste 8%, £3 2412 & % olsteds B39 7| Al &4
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Protocol: iSCSI Bytes(Z2E=: {SCS| HIO|E)

M52 SAAITIE J1Y F2 WS SLLE AUS A2{SHE AYLICH EURF 2l
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24 Er
Y 7 HTTP 23 Rd(get/post)
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Se0leE S2}0|9IE SAE 0|2 £ IP R4
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CH7| ALzt HTTP 20| L1|E $20 A 0| 2240| A A0| Z2E5H A|
HEE| SEO0| HAE A|HIA ZHE HTTP 93; o
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2| HIO|E)E %.*53} , HTTP &17]| 20| FHA|Of| M Etete|= H =S LOotE ™ Cache:
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operations(C|A3: /O 2H)E IRSHIA| 2.

Protocol: iSCSI Bytes(Z=2 &= iSCSI HIO|E)
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Protocol: iSCSI Operations(ZE2E2: iSCSI 2¢Y)

Protocol:

5}ol A|A

= L

iSCSI BIO|E/2 = 22| Fo| 2y
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iSCSI 2-=0f| Cist AtM| St 242 Protocol: iSCSI operatlons(ﬂiié— iSCSI 22 E &=
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24 23
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3= fé.* FAYAIR.
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oII

271 2

iSCSI 2t40f| Cfst 7|Ef CHFst M2 Protocol: iSCSI operations(Z22 &3 iSCSI
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I 2 2FR5ED, iSCSI 27| 2ER10| FHA|O|A BHElE| = HE S A0tE2{H Cache:
ARC accesses(ZHA|: ARC HM|A)E 2ERSHL, SHlSH BHAIE C|AF |/O= Disk: 1/0
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iSCSI Operations(Z2&E-Z: iSCSI 2FY)
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Protocol: iSCSI Operations(E2& = iSCS| 2i¢
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Protocol: NFSv[2-4] Bytes(Z2EZ: NFSv[2-4] HIO|E)

Protocol:

5 =
F7t =24

0| iSCSI 1/02| 2|22 Protocol: iSCSI bytes(ZZ2E = iSCSI H}O|E)E 2tZ35t1, iSCSI
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O] E2= NFS 22I0|HEQ} O{E210|AUA 7H0f| &5 E NFSv[2-4] HIO|E/ZE E0FU
Cl A= NFS A2 NFSv2, NFSv3 2! NFSvAQIL|C HIO|E EXl= 2t S2|0|QIE,
ot 0|8, 37 L Z2HE=Z EAMe £ QUESLICH

=3 Xo) |2-I
ol AlA
NFSv[2-4] H}O|E/ZE AtE5I0 NFS 2EEE LEH & UEUICH 452 A7 7+
2 YYS T2 AYUS A Hots AYULH =22e 4YES S240|UE L T 0|F
=M 2 MY 0|5 AE H7|S Saf AYS £ gLICh 0l2{5t ERE B2 7|2 Sokofgt
Atgst= A0| ZEELICH OHY 0|5 7|& B3 = AEZR| & A3l @H{5||=0| 2HO|M 7+
SH A5e 02 4 Y02 ALZY0| Y2 Z2EM MHOAE & AFBSIA| O 2
ol ZgUCt
H A1
ety |
34 NFS HIO|E &4
24 228
2 23 NFS 2@l R & (read/write/getattr/setattr/lookup/.
)
S2SH0[HE NFS 2210|IEQ| A2 SAE 0|2 E& IP RAYL
ct
o ol NFS 1/02] It O[S L|CHEY &~ AL, o{Z2t0[AA
oM 7HA|5H= BS). E2{AH HY2H 0| S2t0|A
EJt ot 0|52 AlHSY| el opend A &st| ¢
10 NFS T HE0|A A& 2tSst= et 20| oY
0|52 ¢ # gl= 32k AsUC oA Z0ll= 1t
2! 0|20| "Cunknown>"'2.2 ENEL|CH
S Z=2I™ID I/0E L&lisl= S2t0|AUE S& 29| IDYLICE
0| 2AM2 QISP 2|2 NFSv4 220|AE0||at A& £
As Lt
3% O] NFS 1/00] CHst 3R L|CH,

66 Oracle ZFS Storage Appliance Analytics A8 A, 2|4 2013.1.3.0 « 20144 12¢



Z2EZNFSv[2-4] &

&! kllll

" D2ES 19 0|5
NFSV3 BIO|E" (5% S210|oE7

27} 2N

NFS 2tS0]| ofal Lt HERI X2|2 2 YU Network: Device bytes(HIEH3: &

Z| BIO|E)E tR3t1, NFS 47| 2t40] FHA|O|M Bhete|= H =8 LOotE 2™ Cache:
ARC accesses(ZHA|: ARC HM|IA)E EZRSHL, Ylist BiAlE C|A 3 |/O& Disk: 1/0
operations(C|A3: /O 2Y)E ZRSMA|IL.

D2 &2 NFSv[2-4] 2

O| SAl= S2t0|HET} 015 2t0[A L0 23 NFSv[2-4] 2{/Z(NFS IOPS)E 20i1FY
C}. ZIUEHE NFS A NFS2, NFSV3 2 NFSvARILICH CHobst 22 AFR3I01 NFS /0
Of S20|AUE, I 0|5 & Ch7[ AlZtE EAIE 4= AZH T

2l Al ™

NFSv[2-4] 219}/22 ALBS10 NFS 252 LIE 4 lo0) CAZSO|M o SHE 2 4
ULt

NFS 45 SIS ZABHE 22, S5| 230 SRS Ssistels 39 07| Azt 24

S MBSHIAIR. 0] EROIME 0/ Z240|oAR Olsh LABHE /0 O] A2t 24 R4S
2510] SIEMO2 BA[SHOE 0|43 B HA| Ch| Al2h THEIS EHolgt 2 LI

18"

NFS Ch7] AJZ¢0] 21 S Tf7] AlZEO.R O EEUCER3H0H 21 Cf7| AIZHS BHAl7 | 2

£ A mel o182 goln, CPU S CI23 HolE chsl JIE} £
S5t 0192 ZARILICE O] AjZt0] e 2 ofZatojeiavt
71052 2210|9E 7 ATaHE A5 Al HESD 9z, 30
RIEr S ALBAF BHol T2 2010] ofaf LARS 7

_|
ru|ru
o
re
_O'ﬂ
2
2

[T il

it

A=
o

ol
rjo
o 0L

00 1%
_o'ﬂ
rir
P
(@]

oE
rlo

NI
b
o
~
oLt
> yr
L
L1 o
o
oy
ol [Q
rlo

a T
HI

ra g 0%

> Ho
H
ne

— O
o
X
o

" M@
N
i
ofm

He nt ¢
4>
<

g Ju
rr
[>
HM
i)
X
8

Fux
=20

to

T
el

M
1o
JINI
re
2
o X
0
rr 5;
T
o
o|.|m 3—;
1
o
o
o
E
e
1
£0

|0

|o

Hu

>
o
o
o
&3
rjo

|H

Hu

i
rx
x

SA 2 HoH ME 67



T2 & NFSv[2-4] 2
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Ol M FHAIBHE 2. 0
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S Bo= S| EYYLICE O] Th7| AlZtoll= NFS 2
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Protocol: SFTP Bytes(Z=2E32: SFTP HIO|E)

Protocol:

ARC accesses(ZHAl: ARC WM A)E 2R
A

Stal, YHAlst Bioll = C|A 3 /O Disk: 1/0
operations(C|A3: /O ) E ZIRSHAIL

SFTP Bytes(Z2EZ=: SFTP HIO|E)

O] S2l= S2t0|EZ O{Z2t0|A A0 25t SFTP BIO|E/2E 20 F LTt SFTP 2
O 220[AE, A8t 2 I 0|52 B0 F= 0f2] 71A| RET 242 ABY + USL
ct.

Bt E4|9| 0| & E2{™ Protocol: FTP bytes(ZZ2E&E2: FTP H}O|

SFTP BIO|E/2& SFTP 2 U0 Cist A B2 AFEE 4 A0 HA|ZE0|M &olg 4+ A

M52 SUAPIS T1Y 22 WYL BLas AUS AsH AYLCH BLRS YL
S2f0[QIE, AR} U Tk 0| 24 8l T4 0|5 A2 7|5 S5 4T & sLich
Of2fat £A2 B 7|7H SOI0|BH ALB S 20| ZELICE Tk 0|8 7|F 242 AE2(
U M3 QUS| ZBOIA J1F LY YIS 0|2 4 YOO 2 SFIP H50| B2 0f2
2f0IQI A0 A = i AFB 512 o4 20| Z&LICt

= A4
="
H36 SFTP HIOIE &M
£4 4y
4 9y SFTP 2t R (get/put/...)
AHE 2} S20|UEL| AFEZ} 0|
ot ol SFTP 22| m O|SYLICHY 4= UL, 0{&2t0[A
A0|M FHAlSHE BR). Y O|§2 & & Q= 49 It
2 0|20]| "Cunknown)>"S 2 ENELCH
35 O| SFTP 20| tist 3FLICt.
Z2AE 0| SFTP 29| Z2MEQIL|C},
S210|9ME SFTP 22}0|HEQ| Y2 SAE 0|2 = P RAQLY

ct.
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Protocol: SRP Bytes(Z=E=: SRP HIO|E)

Protocol:

Olzfet 27 ZEot0] et A4S 4dg &+ USHL of

i

oS ZsL o

o
2 0|22 EAM 5l 'phobos.sf.fishpong.com' 22t0|HEQ| 2& SFTP
S2H0|AET N ASHE IHY HE)

| 4 5t2{™ Cache: ARC accesses(ZiA|: ARC
QHM|A)E ZERSHD, Erlist BHollE C|A 3 |/O= Disk: I/0 operations(C|A3: 1/0 2tY)E
ZERGHUA2.

SFTP= SSHZ AFR3H0] FTPES 255f5t22 0| TR EZ0|= 27t CPU @HFE7} U

LICt OfS2to|f A0 MA| CPU AFEES &@I5t2{ P CPU: Percent utilization(CPU: AR
E)s YZsHAl=.

SRP Bytes(Z2E2: SRP H}O|E)

O] A= 7HAIAL7t 012 210|120 25t SRP BIO|E/2E E0{F LT}

H|=5t EA|2| 0| E2{™ Protocol: iSCSI bytes(Z2 &= iSCSI H}O|

SRP BIO|E/2 &= *{2|e| 20| A SRP 220 st A B2 ALEE 4~ USLICH SRP &
SO0 CHSt AFM|BE 242 Protocol: SRP operations(E2E=: SRP 2Y) S 2IZ5HUA|2.

=

24
B 37 SRP HIO|E &M

£4 L

FHA| R} SRP S2t0[AE JHA|Z}

Cha 22 SCSI Cha

n2dE O] SRP 2o Z2HMEQIL|C
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Protocol: SRP Operations(Z2E=: SRP 2

Protocol:

24 I

TN ol SRP 20| chat LUNILICH
80{ 2= “Oracle ZFS Storage Appliance &2| 4EA"2| “Storage Area Network 7
g8 ZE5HIAI2.

27} 24

SRP 2140 T3t 7|} et
234, SRP 47| 20| 7
Al ARC YN A)E 2ERSHD
0 222 YZIAI2.

M2 Protocol: SRP operations(Z2E3=: SRP 2)E 2t
HI8te| = =8 202 2{™H Cache: ARC accesses(Zh
AR E C|A 3 |/O-= Disk: 1/0 operations(C|A3: I/

>
E 2 AT

>

r

£
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SRP Operations(Z2E3Z: SRP %)

09 A2}, T, 98 U Cf7] A|ZHS 2OiZE o3 712 83 EAS AIRE 4 AL
=

H|ZGH 240] Qe HIR6H 49| o|E E212 Protocol: iSCSI operations(Z2ES:

= AESHIAIL. 0] 2F0IME OfS2t0|g A= Qlsl Edst= I/0 Bi7] Al
£45t0] SIEYLZ HAISIEZ O ¢fgrat | | Ch7| A|Zh IHEI S Sl &~ :
SRP CH7| A[ZH0] 21 B2 7| AIZtS 2 T ESILI250] 21 Ti7| AlZtS EAI7|= 2240]
AE JHAIR}, 2t 7 D LUNS AESIL, CPU X O] A3 2 AZ0f Cist 7 =
St0 012 2t0|ALTE =7 SEStE Ol7E ZAFRIULE t7] A|ZH0] 22 8% 01S=t0[¢
LT 2 24U S +lichE A0|22 S20|AE HHAIZPE F-Sts s =4le UERA
7|82, S2HO|UE A9 CPU 2T S ALEA 2HE 2| THE 2010]| 2f5 LS 7t

30| 4t

M52 SAAPIE 1Y 22 YA BT 3 A5t 2L BURS 22
S2/0|91E JHAIZE, LUN & 3 242 Saf Agst + gLt

<S4 L HoE HE 71


http://www.oracle.com/pls/topic/lookup?ctx=E57177&id=ZFSRCgokdv
http://www.oracle.com/pls/topic/lookup?ctx=E57177&id=ZFSRCgokdv

CPU: CPU

H A1
™
H 38 SRP 24 XM
24 29
THAIRE SRP 22t0|HE 7§ A2}
CHet ZZ SCSI T4
n2dE 0| SRP 20| T2 EQIL|C},
LUN 0| SRP 20| CiE LUNILICE,
24y :d SRP 2t Q3 QIL|CtH SRP ZZ2E 20| SCSIFHS A
Lot= WHE B0iFLCL 0] 2= 1/02 §4& 0
0H te IZ‘II EEOI Fuct,
g3 SRP Z2EZ0|M EH SCSI HHYLICH O] 2F= 2
A= 1/0(read/write/sync-cache/...)o| M| EHS

E0E &+ ASFLICL

Ch7| AlZE SRP 20| I EQIF0| M 0|Z 20| A0 ==t AlY
S8 SHO| HEE AIE7A £ZE SRP 1/0 Th7| Al
1S 20| = S| EYWLIC, O] TH7| A|Ztoll= SRP &
g HMelstn C|AT I/OE £-lste Al7H0] Z&E|0f
OI/\L||:|-

oM SRP 1/0Q| It @I AIS Boj= S|EMRIL|CE O
3|EQHS D2to| = 2312 SRP QPSS Alg5t= g
A8 E = AEUCEL T2 1/0 2 SAIS ARB5H
S

LUN % RAID 7440] H8El & 222| SRP IOPS7t &
2t0| C|A 3 |OPSO| OHE|= | 0|22 3015 & Q&
LT

21 SRP /0 37|90 X5 20iZE s|EWYLICE

CPU: CPU

27t 24

0] SRP 1/029] *{2|Z2 Protocol: SRP bytes(Z=ZE=: SRP HIO|E)E 22511, SRP 47|
ZHA 0| FHA[Of| A t'fgﬂ'cl" HEE 202 2{™M Cache: ARC accesses(ZHA|: ARC _*.UHI&)%
A Zoth, WS BlE C|A 3 |/Ox= Disk: I/O operations(ClA3: 1/0 2t¢)& &2t

A2,

CPU A= AFREEE 2ME CPU S|EUS BA5H: o ALRELICH 0] 4 AIE3te
CPU AFBS 7ha BEsH 2ES 4 sttt
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CPU: Kernel Spins(CPU: 74 ATI)
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2l Al™

CPU 2922 ZAISH= 3 CPU AR BOIN ALSE BRS S0I5t 3 0| S22 tols
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H 39 CPU &4

£4 a4y
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FLCE o 710f= o

" 022 2E
0120|914 9] 2 20| Hl0|E{Z 0| S5t 20|22 H22| 2C Ut 7k 225 24
T} CPU AR E0| &2 A|AES AP GlOJE] 0|52 0l5H ALRE0| &2 4 YBLICH
CPU: Kernel Spins(CPU: 7{& Aml)
O EZ= CPUS AH|3Hs Y 30| ATI 27| £QLIC}
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Cache: ARC Adaptive Parameter(ZHA|: ARC A& Of7HH L)

YE| A2 D2 2fo] SN TS0l 22 M2 T [ o= HEO| Y ATS Wars
o UELICH oY 2rA 2t AlZte] ol & HE AT 242 H|Wwslo] Y42l 35
ZESHIA L.
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—

T 40 CPU HY AT &4
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S8 7 712 43 F(mutex/...)

CPU Al&EZ} CPU A2} #15(0/1/2/3/...)

Cache: ARC Adaptive Parameter(Z§A|: ARC 223 Oj7ltH )

ZFS ARCQ| arc_pRILIC}. O] EX4= ARCZ} 2t &Hof| et s MRU 2 MFU S5 37|12

Z3she weig 2oigLch
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—
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Cache: ARC Evicted Bytes(?HA|: ARC &=l HIO|E)
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2510] L2ARC AN S AESH 4 Ql&L|Ct
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Cache: ARC Size(ZHAl: ARC 27])

5}ol A| A
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F WAl 27t U2 H 40| SHE = QL.

= T
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o

Job

o

|E

H A1
ey |
"4 ARC Z2% HIO|E 24

24 My
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OEE ENFLICh

Cache: ARC Size(ZiA|: ARC A7])
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O] SAIE HItH= siM st ZFS ARC L& L2 5 O[5St RLO{OF §fL(Ct.
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20| AL0]| ACR 7Hd ZA|7F A2 H FHA] ARC UM A SAHE &H0I5H0 ARCIH HOLt
S 5. Sot U=A| Oofstil, Z2EZ A S AFESHO 2% 2og TpofetL| T,
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Cache: ARC Target Size(ZHA|: ARC Ci4f 271)

29

ARCE| Hfl0J8| RAYLICE Of2 BE &Z=sHYAI.

E43 ARC 74 24 {8

3424 4y

ARC B[o]ef HAIE LSO 2, Tl A ALY GlO|EQL TFY A ALY of
Ef 0| ZaisiLch.
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Clot GloJEfo] BI22 AFEEl ZFS 3R Fof At
HQILICE, 2R 0|7} OB SAUB BES A2
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Cache: ARC Target Size(ZHA|: ARC CH4F A7)

ZFS ARCE| arc_cYLICt O] SAl= ARCIt FA| elst{ 1 Alcot= U4 7|82 BEOE
L|C} AX| 27|= 3 Analytics Cache: ARC size(ZHA|: ARC 37])E 2IZRFHIA|IL.
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Cache: DNLC Accesses(ZHA|: DNLC 2MA)
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Cache: DNLC Accesses(7HA|: DNLC HA|A)

0| £E4|= DNLC(Directory Name Lookup Cache)Of| CHSt N AE EOJFL|Ct DNLCE
inode 3|0 Cist BAZ 0|52 FHAIRILICE.

O] SAE AItHZ sHM5tAH 2F A L +=2E Ofahstl U{0F FLCH.

21 Al ™
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Cache: DNLC Entries(HA|: DNLC gt=)
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Cache: L2ARC Errors(ZHA|: L2ZARC 2F)
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HAO .
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Cache: L2ARC Size(ZHAl: L2ARC 37)

Cache: L2ARC Size(ZHA|: L2ZARC A7))
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Data Movement: NDMP Bytes Transferred to/from Disk(G|O]Ef
O|=: C|AT0j|M HEE|7HL C|ATE E5E NDMP HO|E)

0l E74| NDMP 8 = =2 21 F C|A3 2|3 LEFLICH NDMPZt &1
g HEQl E27t Ot 2t O] SA= 0Lt

S}o |Z-I

2kQl Al Y

NDMP i) & =3 955 RAFY I 2IRL|CE NDMPO|| 9|5l e 7s80| U= &
& Qle ClAT 2Y2rs AME 1 o] £4|5 gHolgt 4 gttt

= A
"
H 47 ClA30] CHall M&/a41E NDMP HIO|E 24
£4 4
2+ 25 A7 e 2T
A EA A S

SA 2 HoH ME 79



Data Movement: NDMP Bytes Transferred to/from Tape(G|O|Ef O|S: Ef|O| ZO||A A& &Lt HO|E2 &=l NDMP HIO|E)
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Data Movement: NDMP Jobs(Cl|0|E{ 0| S: NDMP 2t¢4
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Data Movement: Replication Latencies(H|0|E{ O|=: £A| CH7| A|ZH)

Data Movement: Replication Latencies(Cl|0|E{ 0|5 &4 Ci7|
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Disk: ZFS DMU Operations(C|A3: ZFS DMU 2
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Disk: ZFS Logical I/O Bytes(C|A3: ZFS =2|& |/O H}O|E)
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Disk: ZFS Logical I/O Operations(C|23: ZFS =2|& I/0 &)
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Memory: Dynamic Memory Usage(H| 22| S 0| 22| AF22F)

Memory:
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Memory: Kernel Memory(Hl22]: & o22])

Memory:

Memory:

Kernel Memory(H|22]: 714 ¢f|22|)
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Memory: Kernel Memory Lost to Fragmentation(0|22|: 2Zt5t2 &A% 7Y 0j22])
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Network: IP Bytes({IE2|3: IP HIO|E)
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Network: IP Packets(HEX3: IP THZ!)
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Network: TCP Packets(HE3: TCP T{Z!)
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Network: TCP Retransmissions(HE|3: TCP A L)
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System: NSCD Operations(A| A& NSCD 2¢d)
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CllOIE| MIE AHZ(CLI)

analytics datasets ZEIAEO|A HlO|E| MES Balat 4 YLICH

ALE 75t HIOIE MIE E7|

CIO[E] MEE LIZ5I2A™ show HHS ALSELICH

caji:analytics datasets> show
Datasets:

DATASET STATE  INCORE ONDISK NAME

dataset-000 active 674K 35.7K arc.accesses[hit/miss]
dataset-001 active 227K 31.1K arc.l2 accesses[hit/miss]
dataset-002 active 227K 31.1K arc.l12_size
dataset-003 active 227K 31.1K arc.size

dataset-004 active 806K 35.7K arc.size[component]
dataset-005 active 227K 31.1K cpu.utilization
dataset-006 active 451K 35.6K cpu.utilization[mode]
dataset-007 active 57.7K 0 dnlc.accesses
dataset-008 active 490K 35.6K dnlc.accesses[hit/miss]
dataset-009 active 227K 31.1K http.regs

dataset-010 active 227K 31.1K io.bytes

dataset-011 active 268K 31.1K io.bytes[op]
dataset-012 active 227K 31.1K io.ops

2o HIO|E ME 2 A7t 7|24 22 OIFI0| 25| "dataset-007"2F ZIHEIL|CH, O]

H0|E| ME= ONDISK 37|17 Qo202 01710| 25| R| Ot= QA| EAQL|CH E4 0|22
BUIOI HA|Z|= 0| 52] 07102 H{MYULICE "dnlc.accessess"& "7HAl: 2T DNLC Al
A'E B HESH AL

EY HI0|H ME &5 dE= e S0f| HA|E LT

[ S|

caji:analytics datasets> select dataset-007
caji:analytics dataset-007> show
Properties:
name = dnlc.accesses
grouping = Cache
explanation = DNLC accesses per second
incore = 65.5K
size = 0
suspended = false

Cl|o[E] Al

|m
no
N

read YYS YAHT T BAIZ 0| = &5 YHSIO HIOIE ME EAE A2 = ASLICL
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caji:analytics datasets> select dataset-007

caji:analytics dataset-007> read 10

DATE/TIME /SEC
2009-10-14 21:25:19 137
2009-10-14 21:25:20 215
2009-10-14 21:25:21 156
2009-10-14 21:25:22 171
2009-10-14 21:25:23 2722
2009-10-14 21:25:24 190
2009-10-14 21:25:25 156
2009-10-14 21:25:26 166
2009-10-14 21:25:27 118
2009-10-14 21:25:28 1354

/SEC

BREAKDOWN

AME 7tsE B 2ME LIGEILCH T2 CPU 2E (user/kernel)2 246t CPU AR S
2 HA|5}H dataset-00622 HA|EL|C

caji:analytics datasets> select dataset-006

caji:analytics dataset-006> read 5

DATE/TIME SUTIL
2009-10-14 21:30:07 7
2009-10-14 21:30:08 7
2009-10-14 21:30:09 0
2009-10-14 21:30:10 15
2009-10-14 21:30:11 25

SUTIL

BREAKDOWN
kernel
user
kernel
user
kernel
user
kernel
user

KOk "L UTIL"Z2 FA|Z|H "%UTIL BREAKDOWN"2| SAZ AFZE/L|CEH 21:30:100]
14% H'E A2t 1% ALEZ} A|ZHO] JQELITEH 21:30:09 o= "% UTIL" 220 0%/t

BAEE2 Z40| LIEER| 5

o 2 SO HO|E{of Tio CSV(HEZ T2E 2hHE LM csv

LIEH("--").

knife:analytics datasets> select dataset-022

knife:analytics dataset-022> csv 10

Time (UTC),Operations per second
2011-03-21 18:30:02,0
2011-03-21 18:30:03,0
2011-03-21 18:30:04,0
2011-03-21 18:30:05,0
2011-03-21 18:30:06,0
2011-03-21 18:30:07,0
2011-03-21 18:30:08,0
2011-03-21 18:30:09,0
2011-03-21 18:30:10,0
2011-03-21 18:30:11,0
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caji:analytics datasets> suspend

This will suspend all

caji:analytics datasets> show

Datasets:

DATASET STATE INCORE ONDISK
dataset-000 suspend 638K 584K
dataset-001 suspend 211K 172K
dataset-002 suspend 211K 133K
dataset-003 suspend 211K 133K

op}o

LA S21 & 271

2= 40l MEZ A7li5t2{T resumes AHEEL|CY.

caji:analytics datasets> resume
caji:analytics datasets> show

Datasets:

DATASET STATE  INCORE ONDISK

dataset-000 active
dataset-001 active
dataset-002 active
dataset-003 active

642K 588K
215K 174K
215K 134K
215K 134K

Cl|O[E] MIE0]|A] Cl|OJE{ AfA|

CllOE] MEO0i|A H|OI&f T

=

caji:analytics dataset-001> prune minute
This will remove per-second and minute data collected prior to 2012-4-02

16:56:52.

Are you sure? (Y/N)

(0| yye e aﬂ

AN

A _%%* E1I0|E152P =9

O] H0l¥ &

CllO[E{ &= AP LI,
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£ YA SAISHA A7He £ AsUC 0] 7|52 BUIOA = Of
Aol 2|0 452 Tetsty| ol 0fZ2t0|AAE HiIZ|
Hotal®™ st &9 CPU L C|AT 2|AAT} AH|E|
AEL 2 JEE HENOM £3lE #IZ| 0 5= ZFEEEI Lt
UA| SA|5t2{H suspendE AFERILICE.
datasets. Are you sure? (Y/N) y
NAME
arc.accesses[hit/miss]
arc.l2 accesses[hit/miss]
arc.12_size
arc.size
NAME
arc.accesses[hit/miss]
arc.12 _accesses[hit/miss]
arc.12 size
arc.size
ot 2fY= AAStA S prune HHS AFEEHLICH
CHe| &= APAIRILICE Ol S0, prune hour BHE ALESt
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Analytics E4= Ot710|EE £ JAEGLICtH F, Analytics EAl& ASAH22 0] 12 29
222 AAG A0 2{Fot= CIOIE] MEZEUCE O|ZA 51 SAE &8, 94, =2
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AAY + ASLICE A" TIATOM = E=0| AFEEIE2 08 NEO| EAEE 37
= g5 & HA30|M AH|ElE STUEL SUTE AL HAT AT L A 7tsE &
7

ZHO|| CHSH ZEAM|SH L2 Maintenance:System (SA| 22| A|AE)) B7|5 2ERHIAIL.

CHS2 471 O =1 s S2H0[AL0M 7442 I 7| YL T

271 4718 St A3t Z2 O F2t0|AA0M 712 27|

TEY =7 2% 7|7 GlO|E] HIE 27 2H|E ClAT

CPU AgE 1302 127MB 36MB

n2ez ZONFSV Y 1302 127MB 36MB

n2ez ol 9wz 24 1302 209MB 63MB
| 2 NFSv3 2]

CPU CPUZCHZ B4 1302 431MB 91MB
AR E

FERE Az¥z BME 2 130Y 402MB 119MB
G x| HO|E

CA3 AT £M8 1302 2.18GB 833MB
ZG /0 BIO|IE

CA3 H 31Y 1.46GB 515MB
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m CPU: percent utilization(CPU: AFEE)

m Protocol: NFSv3 operations per second(ZE2E=: 2 NFSv3 2¢)
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m CPU: percent utilization broken down by CPU mode(CPU: CPU 2E82 EA4E
MEE)

m Protocol: NFSv3 operations per second broken down by type of operation(Z&
EZ A RYHZ 2ME 2 NFSv3 &)

m Disk: I/O bytes per second broken down by disk(C|A3: LAIHZ FME 2H I/
O HO|E)

m Disk: I/O bytes per second broken down by latency(C|A3: Ci7| A|ZHE2 EA1E
2 1/0 HIO|E)
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