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“ Protocol: NFSv3 operations per second broken down by file name
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V 2 3% NFSv3 2L EZ

E72 BA5}H Add statistic(E7| 27}) & 0}o| 28 L=Lc},
2. HBHA|Z|E= 2 Z0|A nFsv3 operations(NFsv3 2HY)E R=EL|C},
3. BAE= FHW SE0M 2 fYYzE 2MEE FELCL

4. MeEdSH SAH7} LIEFELICE,

—_ 1

V CH7| A|ZHE NFSv3 2L|E{2

E72 EAI52{H Add statistic(E4| 27}) & ofo|28 L=uc},
2. HAME|= ZS20|AM NFsv3 operations (NFsv3 ) E L=SL|Ct.
3. BAE|= FHRY S50||M Broken down by latency(CH7| AIZMER 2ME)E FELICH

4. MENSH EA|7} LEPLIL|CE.
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V 1 0|84 SMB 2L|E{Z
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AIAE XY

CLI

HIAE RR| Ee| 22 analytics worksheets ZHEIAENM ALEE 4~ JUSLICH A2
E IAES EHB showE AFERILICEH

walu:> analytics worksheets
walu:analytics worksheets> show
Worksheets:

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

QIAKES AR ESI2H YIAEZS MEHSI D sendbundle F2HD} SR HISE QaistL|Ct.

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>

HIAIEO] CHEt AT LIES 24T HIAIES HEISIL show HHS AL EILICH O] Of
AHoM= MEE HIAENM EA S StLE G50 CSV FALZ A FL(C

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[devicel]
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
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2009-09-04 20:05:47,881704
[...]
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Analytics

m  “CPU: Percent utilization(CPU: AF2E)” [36] *

B “Cache: ARC accesses(ZHA|: ARC HM|A)” [38] *

m  “Cache: L2ARC I/O bytes(ZHA|: L2ZARC I/O HIO|E)” [41]

B “Cache: L2ARC accesses(ZHAl: L2ZARC 2 AM|A)” [42]

m “Capacity: Capacity bytes used(E%f: A2 =l 2&F HIO|E)” [43]

B “Capacity: Capacity percent used(2&: AI2E 22 HME)” [44]

m  “Capacity: System pool bytes used(E&: AtEE A|AR Z HIO|E)” [46]

B “Capacity: System pool percent used(2F: AI2E A|AEH E THME)” [47]

m  “Data Movement: Shadow migration bytes(Gl|0|E{ 0| S: AH=< 0}0|12{|0| M H}O|

E) [52]

3%. 84 L Hole HE 31



32

B “Data Movement: Shadow migration ops(GlI0|E{ O|=: AH=<2 D}0|12{|0|M 2f
&) [53]

B “Data Movement: Shadow migration requests(H|0|E{ O|=: A{=<2 O}0|12{|0| M
234)” [54]

B “Data Movement: NDMP bytes statistics(Gl|O|E{ O|=: NDMP HIO|E &

A)” (48]

“Data Movement: NDMP operations statistics(Gl|O|E{ O|=: NDMP 2t £

A))” [49]

“Data Movement: Replication bytes(Cl|0|E{ 0|5 4| BIO|E)” |

“Data Movement: Replication operatlons(HIOIE1 Ols: B4 2

“Disk: Disks(E|A3: E|AT)” [55] *

“Disk: 1/0 bytes(C|A3: 1/0 HIO|E)” [57] =

“Disk: 1/0O operations(C|A3: 1/0 2Y)” [58] *

“Network: Device bytes(UEQ3: 2| HIO|E)” [60]

“Network: Interface bytes(HE3: QIE{T|0|A HIO|E)” [61]

“Protocol: SMB operations(Z=2E=: SMB 24)” [62]

“Protocol: Fibre Channel bytes(Z2EZ: & M7 244 HIO|E)” [64]

“Protocol: Fibre Channel operations(Z2E=: & H&F 2fE 2td)” [65]

“Protocol: FTP bytes(Z2EZ: FTP HIO|E)” [67]

“Protocol: HTTP/WebDAV requests(Z2E=: HTTP/WebDAV 23)” [68]

“Protocol: iSCSI bytes(Z2EZ2: iSCSI BIO|E)” [69]

“Protocol: iSCSI operations(Z2EZ: iSCSI 2t)” [70]

“Protocol: NFSv bytes(ZZ2&2: NFSv HIO|E)” [72]

“Protocol: NFSv operations(ZZ2E2Z: NFSv 2¢¥)” [73]

“Protocol: SFTP bytes(Z2&E32: SFTP H}O|E)” [75]

“Protocol: SRP bytes(ZZEZ: SRP HIO|E)” [77]

“Protocol: SRP operations(ZZ2E=: SRP )" [78]

EHETEE

[Lin)

50]
)" [51]

2 Analytics

0|2{8t EX= 13 Analytics?} “Oracle ZFS Storage Appliance &t2| A% A{ 70| 8 2,
“ZFSSA &8 HH0|M AtE o2 MY S 00 HAIELCH 0|28 SHl= AIAEIS &
et = 83_ E74| Ot LICt Of7|0ll= 2HGIEE [ 0| ZAIZ = A= 54

E74|7f oo LSt A AR FHO| 25|22 A2 OfsHote™ HZ2 Z[A0] QLO{OF &

m  “CPU: CPU” [79]

B “CPU: Kernel spins(CPU: A4 ATI)” [80]
m

||

“Cache: ARC adaptive parameter(PiAl: ARC A3 Of7lHH4)” [81]
“Cache: ARC evicted bytes(7HA|: ARC ZZE HFOE)” (82]
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“Cache: ARC size(ZHA|: ARC 27()” [83]

“Cache: ARC target size(ZHA|: ARC CHAF A7) [84]

“Cache: DNLC accesses(ZHA|: DNLC HM|A)” [84]

“Cache: DNLC entries(ZHA|: DNLC &5)” [85]

“Cache: L2ARC errors(ZHA]: L2ARC 2F)” [86]

“Cache: L2ARC size(ZHA]: L2ZARC 27])” [87]

“Data Movement: NDMP bytes transferred to/from disk(G|O|E{ O|=: C|AA0A
HEEAL CATZ HESE NDMP HEO|E)” [87]

“Data Movement: NDMP bytes transferred to/from tape(Q|0|E{ O|=: E|O| Z 0| A
HEEAL HOo| 2 HE&E NDMP HHO|E)” [88]

“Data Movement: NDMP file system operations(H|0|E{ O] =: NDMP I} A| A&
2)” [89]

“Data Movement: NDMP jobs(Ci|0|E{ O] Z: NDMP 2t¢1)” [90]

“Data Movement: Replication latencies(Cl|O|E{ O|s: 24| Ci7| A|ZH” [90]
“Disk: Percent utilization(C|A3: AFRE)” [91]

“Disk: ZFS DMU operations(C|A3: ZFS DMU 2t)” [92]

“Disk: ZFS logical I/0 bytes(C|A3: ZFS «=2|& |/0 HIO|E)” [93]

“Disk: ZFS logical I/O operations(C|A3: ZFS =2|& 1/0 221)” [93]
“Memory: Dynamic memory usage(H22|: 54 O|22| At2EH)” [94]
“Memory: Kernel memory(022]: g ¢ 22])” [95]

“Memory: Kernel memory in use(d22]: At 2921 7Y 0 22])” [95]

“Memory: Kernel memory lost to fragmentation(|22]: 2252 &AZ Y o
22])” [96]

“Network: Datalink bytes(H/E3: H|0|&f &3 HIO|E)” [97]
“Network: IP bytes(HIE®{3: IP HIO|E)” [98]

“Network: IP packets(UEL|3: IP I{Z!)” [98]

“‘Network: TCP bytes(HIE®{3: TCP HIO|E)” [99]

“Network: TCP packets(HE/3: TCP T{2l)” [100]

“Network: TCP retransmissions(UIES3: TCP 2§ <£)” [100]
“System: NSCD backend requests(A| A&l NSCD BHAIE 22)” [101]
“System: NSCD operations(A| A& NSCD 2t¢)” [102]
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M
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A

o

HE SA

o232 ZGNFSv4 2

DREZ 2t OHHZ BME| 2 NFSv4 2HY

o2ez ZY SFTP HIO|E

OD2EZ 2ZEHSCS| &2

D2EE 2 {SCSIBIo|E
Ol2fst EA= 2I48H2| 4 23 QLH|EE Y27 |BHA TE2EZS ZHL(SHH &2e

= 2| A%
U= dEE A0|H, Lo HIR|0tE A0 AFEE[Z] 5 LIEH SA 285 =0 Cf
SF AMISE LIE2 “2HFE” [109] & HZRSHAI2.

O Of|A| 2t 9] AL0|= "Protocol: NFSv3 operations per second broken down by file
name(Z2EZ: MY O|SE=E A E 2 NFSv3 21Y) "2 &S =QlgLc}.

Open Worksheets(Z2! $|3A|E)2 0|58t C},

"Protocol: NFSv3 operations per second as a raw statistic(Z2EZ: YA| S 25
NFSv3 &))" SAHIE 71U Ct 0|2 A2l SA|0|3 Mds0] 0|x|= Fgko| O]

Ct.

UG NFSv3 2EE JHE7{L 2Hs 2& 7|7+ J|CHEL CE

"Protocol: NFSv3 operations per second broken down by filename(Z2&E3: O 0]

S92 SME 22 NFSV3 32)" $718 27FBILICH 0] §718 TI=S Sot AK|Zo= 4
S| 223t a7t e & ALt

o=2 T MY
60 O|At 7|Cl2iL|C},

B7] oto| 22 =2 It O|FE SAIE EELIC

CHA] 602 & 7|ChRL|Ct,
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CPU At E

8. O UA| ZR|5}1 0|M T H0| HA|S|EE 3HES 2A540] "Protocol: NFSv3
operations per second as a raw statistic(Z2EZ: HA| EA|E 2 NFSv3 )" 1ajf
oS AEFLICE oY 0|2 SHIE AMESI=E PSS W ds 1‘|°f7f AJEL7? O

2o} 2725 A0l 0| ZEM|IAF ChA AIEOH'MR. = S0 LYY Y=z
A5l BEHAIL,

9. JHZZE =2 ChAet oA 2tS Eelstn, sl SA2 WEE IS AlLHELIch

CPU A2 E

CPU: Percent utilization(CPU: AI2 &)

Of22t0|UA CPUS| Bt AFEES EOELILE. CPUE &2 E= SHE90f A2 E29] 20
L o+ ASHCE CPUL| Jli4- & RH2 Analytics AIE{THO[20) M 2Hele o~ JUSLIC. Of
£ 201, A|I280 HE 20 CPU 22U0| 47 U= E? {S2H0[AL0M ALY & U=

CPU T67HYLICL O] SAM EXF= M%%E = CPUS| B YLt

a3 341 CPU AIEE
-
Untitled worksheast Hew Save Clane Close
& Add statistic...
CPLU: percent ublizaton o
«ll 8 QAOEEER «~~A&% 2 2%
O S2t0|AA CPUL| AFEE2 100% 0| =2E 4= /=0, Ol A7t 2 == U4, o &

s gt €2 85 1lﬁ_01|*1L O{Z2t0|¢1£0| CPU AFBES OIE@.EE 100%

E
o
22qz14d L01I M s EEELCh

36 Oracle ZFS Storage Appliance Analytics dEA « 20144 6¥



CPU AIEE
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0] oA O =240 A AT} NFSV3OlA] FHAIE! EIOIEIS 2GB/2 2 A BE Tfo| CPU:
CPURCH=2 BAE AIZES HOEL|C}

B 82% AFEES 28 ALY & A= FIEE0| HOot A20] 013 2t0| A AT 2GB/Z O
Y2 HSY + ASE € + ASLIH (2MS HEHH 81% 7 ==, 2017t L= 1% &

grEE ML)

CPU AFRE0| &0 2H2]0| CPU 2|4 AE 7|Chal BIE It =O0bH NFS 2H@io] 3 Cf7|
AlZHO| SOfLt 2 UBLITHCIY| A|ZHER BAE T2E2 NFSy 202 23T 4 9I).

Jlob

tol A| M

— o

o= oHlE ==

AABI S AENS ZAE T SOIBUCH CPUS 28[SHs 7|50l 92)8 Aoz 47
3 0 3 7159 CPU BIBES 233517| 23 0l S 2ol 4 UsLIch

#3-2 AEE &4

24 4y

CPU 2E A8 L= HEYUCE Of2l CPU 2E BE =25
AL,

CPU Azt CPUS| 2 A AlEaH =R YU T,

SEZ2IH 0 CPUE AtE3t= S8 20| 0|5 YU L.

D2 M2 A2t 2% A PID(ZZAM|A ID)L|ct,

ALE2} 0|15 CPUE AH[5tD Qe TENA E= AYEE A6
Ag2t 0| YU Ct.

CPU REL C}2} 2t LC}

H3-3 CPU ZE
CPU BE Mo
A8t A8 FAo| TR M AL CPUE At|ote 7HE
UEHAOI AR R} FE T2 M|AE OjE2t0|AA He|E

HOI5HS akd (01Z210]21A 7|E El=)@iL|ct
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He CPUE 4t|st= AHY 7|8 AgfEQiLct CHER9| of
E210[2AA ME|AE NFS & SMBLHZH0] Hd 7|8 M
HlAQLICH

27} 24

CPU AtEE Br S ALEStH Y CPUS| AHE-E0| 100%7} & If edst= 2AIS g
- GSLIC Ol2fet 3= T ALEQOf AT HYO2 o} eV E T YT
=+ UGUCE 25 Analytics? AHEEEE E4E CPUS AFESHUAIR. 0| 2 R0IME At
£58 CPUS| S|EYSZ LIEHHBZ AFZE0] 100% Q! THY CPUE &7 AlEE £ S
LICt.

g e

CPU MEE2 AFBA Y HE ZEOM 77 22| 20] £512| 942 CPU B3-S Ae2lste
O 22%|= AlZHS LIEHRLICH B- A[ZH0lE O22| A9 A F7(7F L D=2 =2
AMEE2 HI0E9] 1/0 0| S0l oIS M = LiEtE 4+~ ASLICH

FHA| ARC HAIA

Cache: ARC accesses(7iA]: ARC M)

QLT O] S7i= ARCO| CHet AHAS HOIZO2 ARCO ALB I 452 B2HE 4 9
st
= .

g 2AHIE ZASIHAM A 2 LF0| ARCO| ALl =S 2ol g off =QIgL|C}
M
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Ly |

WAl ARC HHA0M AES +~ U= &4 2 B 2E UL
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el o)1= ARCOIIN 2% T 0|ZQLCt O] £41S AIR5}H
A REE A8 £ U002 T AlAY ClaEe]
£ gzt 4 ALt

L2ARC HAM ARC HM|A A|ZH0| 2 S L2ARC 7H4 ZFA QLT
L2ARC 2{Z40| Q= ARC AT} B2 2 24 2
WAl E=[7F U H A0 =F0| & HAS L 5
OIAL' |:|.

DRAE ARCOj| M| AGt= Z2HMES HOjFLICH

>7 ARCO|| M| Adt= SFE EOSLCH

LUN ARCO|| M ASH= LUNS 20iEL|ct

“SH{FC” [109]0A S T2 T 0| 7|21 22 24S AR 50| 27
AT e 4 UBLCE

H3-5 HZ/AI 2A

HZ/A 24 28

GOy A= G|0|E{ 220| ARC DRAM ZHA|O|| @410 BHSEIL|CH
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A EUCt Ol= ZH4AQ S22, Ol2{5t WACR
o2|mfjz| 2P ClAIAZEE ARCE ASLCt.

Ze|mjz|E Cole A= mo|mjz| 20| &xtd 2Hg AEstn oS ¢o|E

24
of IZHOFARC M| AE £~3H5H0] ARCOH| D|2| sl |
O|E1E 7HAISt=F 2 SfLICt HO|E{7} 0|0 ARCO|
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FHAl L2ARC I/O HIO|E

SHZ|0F T 2|Ii 2| 2tA0M 128KB I/O 27|2 LAUCHH 23 x 128 = 2944KBO|1!, S
T 27240f|A 8KB I/O 27|2 LAJUCIH 368 x 8 = 2944KBIL|CY,

272

iz

ARC &S ZAtSted® FHA| ARC 27|E AESIO ARCI} AME 758 DRAME AHESHE
F HR=Al gt

F§A| L2ARC I/O H}O|E

Cache: L2ARC I/0 Bytes(ZliA|: L2ZARC I/O H}O|E)

L2ARCE 2i| 2 Adaptive Replacement CacheE 7t2|7|0{ &4 E‘I Lzl = 0A30M
47| 0| HMASHE SSD 7|8E FHA| LT L2ARCL| SA 22t2| 17| 2P 2IL|Ct. 0]
SAl= L2ARC ZHA| ZR[(U= FF)0fl Cist 17| L 27| HFOIE -"552 2o o

— o

ot

rol A M

WAl EB| SOl 2QISHEH FSELICH 27| HIO|EE= L2ARC H| A|ZHe| £=5 EXFLICH

=
=AM
H3-7 L2ARC I/O HIO|E £XM
2 Mo
24 2 7| = AT7|YLCH S HFOIEE FHA| Z=[0| HS
ot ZLYUL|CH A7) Hfol = Al Z2|7H IO E A
S PE LOIFUICL

27t 24

St “Cache: L2ARC accesses(ZHAl: L2ZARC HMA)” [42]E ZERGHUAL.
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FHA] L2ARC M| A

7HAl L2ZARC HAM|A

Cache: L2ARC Accesses(ZHA|: L2ZARC 2 AM|2A)

LZARC‘— 2|2 2 Adaptive Replacement CacheS 7t2|7 |0 &4 IH '—F—l E |A30AM
217| Mof| M| ASH= SSD 7[gt 9HA|°"—|CF L2ARCE| &2 R2i2| ¢|7| 2 HE LTt O]
574|'_ L2ARC ZHA| 2|7t U= A2 L2ARC HMAE 501214 ct, O| S € Sall L2ARC

—
WAL 219 AT L IS EY & ASLIEL

o yo

45 BHE ZAIHEAM S 21A420| L2ARCO| 7HA == =8 B0 o of gelgfL|ct,

=
?:*—'n'
H3-8 L2ARC MM A M
24 ek
2= /ATy L2ARC 23| ZDQIL|CH ZH=/ATH AEj= of2f HOf
HY|of ASLIT
o ol L2ARCOIIA 2= I O|SYLICH O] 2AE AMEst
HAS LEEAEST U0 Z T AJAH ClAE
2| S EtME £ UG LT
L2ARC ZZAM L2ARC HMIA AlZHOf| 2 - E L2ARC ZHA AHA UL
Ct.
oZ2HE L2ARCO|| MM ASH= TRHMEE HO{ZL|C}
37 L2ARCO| M| ASHE B3RE EOFLIC
LUN L2ARCO|| M ASH= LUNS B0 ELICE

109]01M 2SS = It O|F 7|&2t 22 243 AFESHEH 50| 34

27t 24

L2ARC AIHE ZAlst ™ 105 Analytics@l 7HA| L2ARC ﬂ7|§ AHESHO L2ARCE| 27|
7t 25| A=Al HRAYUCH 2O 222| 7|2 A= 2 LZARCE T GBZ &

HISHAT 02| E7tA|= OfLIE2te 2|4 4= A|ZH0] ZELICE BIE2 FHA| L2ZARC I/0 B0
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EQM 2A7|1E HAS

] Eeler = JUELICH L2ARC £H|Z Yoliot= 2F7t J=A| &l
ste{™ 12 Analytics@! 7

HAI L2ARC 2FE &It AL,

CllOI&{ 7} &e LZARC 9H*' 2}240| 9)=2] 20l ™ L2ARC HZH A
ARC MM AL SHOISH 4= Q& LT L2ARCE 22t2] Q17| AAK0|0{A &
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— e
£E2|Y 87| Y S FAISIEZ 0|28t 21 EH’Lg'ZIAElOﬂHH%F%' UL,
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Capacity: Capacity Bytes Used(&2F: A=l 22F HO|
E)

Ol E4l= of|2F2 A|2lotL! MO, Ti|Et C|O|E, AHAF & AER|A| 20| CHo A=l HE
O|E(Z|7tHIO|E TH2)E E0FLICH LA 2 BEZ AL %0 JeiIof BEAIE 4 iSL
Ct. CHE EAF &2| 12 7tAH0| Ot 582 7tASZ AUH|0|EFL|Ct kst M3 AL25t
Of AIRE 2, Z2dE 9l 37 B3 HEAY & Y&UHCL

CLIOjA O] %E'c-f %Ez OFS2{™ Analytics 2 G|O|E{ ME HEIAEZ O|SSHUA|IL. 3
AEZ AR 291 F2 Analytics, YdH= 2T AIE, GO|E| ME HEIAERZ 2122 0|E;r
MAIL. HI0|E| MEQ| AR "create" BHE AEoIIAIL. YITAIEQ| BL "set name"
A2 AFESHIAIR. ErSQI "W 2AH= & HHE S LIEFHLCE

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

-3

rr

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

cap.bytesused®| FF Ct5 HOf| W2} [name]lS A& Of7HH42 CHASHYA| 2.
[pool]
[pool] = every pool

[pool=poolname]

[project]
[project] = every project

3. S L EolEH HE 43



ASE 8 TME

[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

2l A ™

O] SAl= AtEE AE2|2] S (BIO|E)0|| Chist YAIZL BEZ A8 &+ ASHCH YA

O] 21t=|0f FE7t E|AHEH AE2|R|7t 7H5 2t 50| Aot 7| 240f O|2{st &&=

YA = UG UL

=

T'_'A—-I

m E-Z322 MHTS “Oracle ZFS Storage Appliance 2| A 79| 5 &, “AE2|Z|
-g” 0| S YL Lt

m OD2AE - AP E YT “Oracle ZFS Storage Appliance 22| YA 79| ‘T2 HE”
O|§3°|L1Ef

B 2R -ZEE2 MHS “O racle ZFS Storage Appliance 22| AH A "9| “Shares(57)
> Shares(3)” Ol S| LICH.

= =

7t 24

AEE AER|Z| B2 HE S0 TSt YA 2L ZE = “Capacity: Capacity percent

used(E: ALEE EY HUE)” [44] %.*E%PQAIE

25 22F -|A E
MEE EF HUE

Capacity: Capacity Percent Used(8%F: A% 22F I

= Of2F2 A|2|5t3 Cl|OJE], BIEF HO|8, ARAL S AE2|R| 20| CHH Mo =l o
=222 20SUCL gAY BE2 AFZED 210 BEAIE 4~ QSLICH CHE SA2 Ee
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http://www.oracle.com/pls/topic/lookup?ctx=E55846&id=ZFSRCgodbq
http://www.oracle.com/pls/topic/lookup?ctx=E55846&id=ZFSRCgodbq
http://www.oracle.com/pls/topic/lookup?ctx=E55846&id=ZFSRCgodcp
http://www.oracle.com/pls/topic/lookup?ctx=E55846&id=ZFSRCshares__shares_2
http://www.oracle.com/pls/topic/lookup?ctx=E55846&id=ZFSRCshares__shares_2

12 2020| O 55 21202 B|O|EELC) et A2 ARSI AIRE &, B2
E Y28 82 EAE 4 Y&

SR 4% 2E2(A Y2 A LUNS| HE (/S E2) E= 2/tf 27|YU T 52 LUN
E

O B2t 2| 27|17t gl B EY2 ¢ MEO| B L= 2|0 2V|YLct 22
MEO| 2 B2 U7l 22| HE(US BF) E= €A 27|YLIL HIOIE 22| 3* &Y

= Al =& 37|

CLIOIM O] 22 AEE Bt=2{™ Analytics 2 HIO|E| ME HEIAEZ 0|SSHIAI2. &3

AEE A 22 B2 Analytics, ¥5t= I3AIE, HIO|E] ME HEIAEZ 213| 2 0|55t

AMAI2. HIO|E] MEQ| B2 "create” HYS AIESIUAIR. FITAEL] B2 "set name" &
HE AIESIA|2R. CHE29| "w" 2AH= & HFES LIEFLICE,

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

cC

-

rr

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

cap.bytesused?| 2 CF2 HO|| 2} [name] S A eHst Of7HLZ CHA|SHUA| 2.

[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]

[pool=poolname] [project=projectname][share] = every share in projectname in poolname
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O] 2ut=[0| ZEIt E|HEH AE2|Z|7t 7H5 211 40| A{Stx[7]| A0j Ol2{st &S
gt

46

o AU,

m =-ZEE HHE “Oracle ZFS Storage Appliance 2| AHAM "2| 5 &, “AE2|Z|
" Ol S LTt

m IOZHE - HPE HYE “Oracle ZFS Storage Appliance 2| A "o ‘T2 H E”
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clownfish:analytics worksheets worksheet-000 dataset \
(uncommitted)> commit
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ES M IOPSY} 7t =2 LAAZ LElLE 327t BaU T

=
1'&-'
H3-19 I/0 2 &M
g4 L
2 Y 7| E= 27|t
EES= 2 Ec A2- OATIYLICH O] 2F & AlAE A3
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HESH{H “Disk: 1/0 bytes(C|A3: 1/0 BIO|
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HER3 ¥2| HO|E

Network: Device bytes(HEL|3: x| H}O|E)

Ol SAle HEHZ x| 452 HIO|E/z2 2L HEST x| 224 HESRA
EEZ “Oracle ZFS Storage Appliance 2| @A "2 4 &, “HE I 7472| &z &€
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1Gbit/Z QIEIH0|A0| FL0| BIEA] SISO} BILC SES J|ZOR 2 Ykin £
out)OllAf UIESIT 2/0] AR|HQI 2Ich H2I2ke et ZaLct

m  1Gbit/Z O|G4l: ~120MB/Z &z| HIO|E
B 10Gbit/Z O|H4Yl: ~1.16GB/Z %]

HIEXS 29| £t O|ECHHE F2 Yok A3 AFESH] QUBI2E 2 OFRBIR2E 7

=25 =
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27t 24

2| 2{| 20| OFl QIE|HO|A M HEXH T X2|F2 E24H “Network: Interface
bytes(HES 3 QIETH|O|A HIOIE)” [61]& 2RSHIAIL.

HER 3 QE{H|0|A HIO|E

Network: Interface Bytes(L|E L 3: QIE{m{|0|A H}O|
E)

Ol 8Al= HESRZ QUEH|0|A 252 HIO|E/Z22 SHLICH WEXHA AEI0|A= =

2|H HER A QEHO|AZ, “Oracle ZFS Storage Appliance 22| A¥A 79| 4 &, “HE

A 72| QIE{HO]|A Fof| HA|E UL O] SAHZ S4F HIO|EO|= 2= HESRA 10|
2C 3¢ (0|4, IP, TCP, NFS/SMB/S) 7t =&HElL|C},

231 2M0] QI Bl23H E24|0] 02 2243 “Network: Device bytes(UE I3 22| b
=]

HES|3 HIO|E L 0]Z2}0|QIA 2| 2k0]| CHE} CH2ERI0l 2HZt0 2 ALREH 4 9]
O] 4= o] QIETO|AE S5t LIEJI HIOIE K5 2= O AFEE £ S
E{H0|AS M= HEYT H2|E HESIH, E3] LA
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OT2E3F SMB 2y

27t 24

QIE{TH|O]| A 2f|0| OFl kx| 2IOM HER R *2|&2 24P “Network: Device
bytes(H|EY3: Zz| HIO|E)” [60]8 2tR5HAAIL.

T2 E3Z SMB Y

Protocol: SMB Operations(Z2E=: SMB 2iYd)

O] S = E2t0|HE} o{=20|AAN| LA “Oracle ZFS Storage Appliance 22| A4
M 79| “SMB A{H|A” 2H1/Z(SMB IOPS)E EO0{FLICt SMB I/02| 220|HE, T o|E
LU CH7| A2 B0 = O] 7t R8T 2MS ALES 4 JUSHICH

—

bzt 40| U= Bt EA2Q| 0|5 22 “E2E= NFS 21" [73]2 Z5HAl

SMB 2HQl/2= SMB 21 2F0f| CHSH | H2 AFRS 4~ Q120 “Oracle ZFS Storage
Appliance #2| HEA " “THA|EE"0| A 2 4= USLICE.

SMB d& BHE ZAtste B2, §5| 249 S22 s3etstals 40l= U7 AlZt
M S ALESIYA|2. O] 220|M = 0{E2t0|HAE Qs 2lsH= 1/0 T 7| AI”-TL 2
AE 2510 S|EMC = BA|SIEZ O At & MA| Ch7| AlZt THES SHolet o~ &
'—IEF. SMB C7| A|Zt0] 21 B Ch7| AlZte2 H ‘:E'Ef ot0f ZI T | AI”% o)\I?IL
2 7Y L It 0| AlEstn, CPU X C|A T 2FAZ0] CHSH 7|EF SAE &Helsto] of
S2H0|AAT =2 SHol= O|FRE ZAPH—IEF CHZ| A|Zt0] B2 FF O =20|AAT} b
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o
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2tO[AE 2439 CPU 2 S ALEAL J749I CI2 2010] ofs) 2A#e J1s40] Z]
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gde8 S| 71y 22 YE2 =2E 26 AYS AAHSks AYLICH 2220 24Y2
=c0|AE A oA 0|F &4 I 0|F AIS 27/ Soll MBS + ASHICL 0|24t &
Fo A2 71U SO AESH=E A0 FELILE Y 0|5 7| ERe 2E2(R 2 &Y
LHFEO| SHOIM 71y FYH IS 012 5 AL 2 ALZHO0| Y2 Z2EH MH{0f
Me A& AMESHA| g A0l F5U T
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OT2EF SMB 2y

=
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H3-22 SMB 2t¢] 24
24 ek
24 fd SMB 2t 23 (read/write/readX/writeX/...)
220|AHE SMB 220|HEQ| YA SAE 0|2 £ P 2AQL
ct.
ot ol SMB 1/02] I 0| UL CHEY == A1, O Z20|¢A
OllM 7HAlsH= 2<2). Tt O|E2 & + gl B2 I
0|20]| "Cunknown)>"2S= EnEIL|C}
35 0| SMB I/00f| st SFLICE.
DZAE 0| SMB 1/00f| Chst Z2MEQIL|C},
CHZ| Al2t SMB 20| HEI0||A O{F2t0|AA0] =E5H Al
HEE SHO| AEE AAHTA| £HE SMB I/0 th7]
AlZtE E0j2= SIEYULICE 0 CHY| A|ZH0ll= SMB
2HE 2|5t LAT I/0E #&ist= AIZH0] Z8tE|
Of ASLICH
37| SMB I/0 37|2| X E HO{R= s|EMQUL|CE
oM SMB /02| Y 2OME Bo|F= S|EYYLIC 2
22| L= &2} SMB IOPSE AlH5H= O] AFREL

CF CIAT /O 29 7S AFS510] TFY AlAE O

= o =
RAID 40| Z8E & D212| SMB I0PS7} 22t2] |
A3 0PSOl OfHE[=7] O BHIF 4 UL

B 'IZZ2ES O] AIZEE 2ME QU Fo| 2 SMB 2" (7| Th7| AlZH HE)
B 'DI2EZ QOAHEZI BME /export/fs4/10ga’ THUS| 2T SMB 2" (EX T
Of] CHSH It GHM|A THE ZHE)

— 0O
"O2EZ: I O|2Y 2 2AMEl 'phobos.sf.fishpong.com' 22t0|AE Q| 2& SMB
A" (EY SeHO0|HETI UM ASH= THY HE)

©

zjl.E_ M

SMB 2&0f| ofs Hst HESA 21 2|2 222 “Network: Device bytes(HER 3: &
Z| HIO|E)” [60]E 225t , SMB 7| 20| FHA|O|M Bhete| = H =S ot ™
“Cache: ARC accesses(9HA| ARC OHHIQ)’ [38]E gtZ5tL, Yot gHolle C|AF |/
O+ “Disk: I/0 operations(C|A3: 1/0 2H)” [58]S ZIZRTIIA|I2.

o 1

3%. 84 L Hole HE 63



64

g 2HE Bio|E

2}

o =
oLE-II'ITZHIé

Protocol: Fibre Channel Bytes(Z2E=:
HFO|E)

Of S4l= A7 Of =2t 235t “Oracle ZFS Storage Appliance 22| 2EHA

"9l “SAN & - A& HIO|E/2E EXE LT}

et 240] U= BIxe A9 oI 224 “Protocol: iSCSI bytes(Z2EZ: iSCSI Bt
O|E)” [69]& HZSHAI2.
310l Al
& g7 Mg BIO|E/=E 22|FQ| 2HO|A FC 2 AZ0| CHet A B2 ALY & USHCH
FC 201 Chet AMet 2442 “Protocol: Fibre Channel operations(Z2E=: & dF i
g2 2{9)” [65]8 =t AIL.

=
24
H3-23 & H& A2 HIOIE 24

24 4y

ZHAIZE g g7 22 SSAOIUE AR}

Chef 2 SCSI et

maME 0| FC Q9| Z2 M EQIL|CE,

LUN 0| FC 29| LUNUICE,

20 9= “Oracle ZFS Storage Appliance 22| A "2| 6 &, “SAN(Storage Area
Network) 74"8 ZZRHAI2.

27124
FC 240 CHst 7|Ef CtFst 242 “Protocol: Fibre Channel operations(ZE2EZ: 2 M
2 &) [65]2 2RSt, FC 817 2HH0| ZHA|Of|M grete|= H =S LOotEHH
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D2ES

“Cache: ARC accesses(PHAl: ARC UM 2)” [38]S 25t1, L/ Al C|AT |1/
O£ “Disk: I/0 operations(C|A3: 1/0 2t¢)” [58] 2tRBHAIAIL.

—
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g 47 AE Ay

Protocol: Fibre Channel Operations(Z2£=: 2 M5
ZEETE)

O] E4l&= AR O E2t0| A A0 AT “Oracle ZFS Storage Appliance 22| A A
"9 “SAN & MR afd” 2d/Z(FC IOPS)E E04 | Ct. FC 1/02| 7HA|R}, CHAL, %304 Q! cf
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=
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S4dol et
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2 E0F= 5| EYYLICE O] Ch7] AlZHofl& FC 23
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DZEE FTP HIO|E

Protocol: FTP bytes(Z2E 2 FTP H}O|E)

O] E4l&= S2t0|AHETL O E2t0|AHA0| ATt “Oracle ZFS Storage Appliance 22| A4H
M 7| “FTP AMB|A” HIO|E/2ZE EO|FL|Ct FTP 29| 20| E, A2} 2! It 0|2
2 B0FE 03] 71| RE8% 242 AFEE & JEUICH

of

FTP
atol A

FTP HIO|E/Z &= FTP Y 20| CHSH | B2 AFE S 4~ Q2T “Oracle ZFS Storage
Appliance #2| BB A "2 “THA|EZE"0|M & 4= JASLIC
ds2 A7 7Y Z2 YHE 2L AYUS 1_1|713PE ZL|ct _%Ié'R%J e
S2t0|¢E, AFEAL 2 I 0|5 24 2 It 0|F A& E7|E Soff AlEe &+~ Y&
Ol2{st BME #2 7|7t 0|2 AHESH= A0 Z&LICH Tt 0| 7|& 842 AE2|R|
LU L3 QU= SHOM 71 2H A Feks 0|2 &+~ Y282 FTP 2450| B2 o1&t
O|HAOM = Al AHESHA| = AO| E& LT

=
T'_'L—-!
H 3-25 FTP BIO|E 2A]

2y oy

2 /e FTP 2% 7 & (get/put/...)

AtEZ} S2t0|HEL| AIB2} 0|5

TH 0] FTP 219j0| T} 0| SYLICHY 4 94, ojB2fo[oi~

oM 7HA|5H= 2%). Tt 0|58 & & Sl= 2 ot
0|20] "<unknown)"'22 EEIL|C}

7 O| FTP 20| ci$t 7 LCt.

o2HE 0| FTP 20| T2 MEQIL|C}.

22H0[AE FTP S2lO|AES| dH SAE 0|F £ IP FAYY

ch.
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OT2EZ HTTPWebDAV 23

Olzfet 27 ZEot0] et A4S 4de = UsHLL E &
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ojo
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r
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hobos.sf fishpong.com' 22t0|HEQ| & FTP HO|
Ste Ity &)

|m Hu
A
12 1z
=
> <

t24™ “Cache: ARC accesses(ZHAl: ARC

FTP 27| 2k210| ZHA|O|A] Blate| = =5 &0l
ot d /O& “Disk: 1/0O operations(E|A3:

HHL)” [38]5 HEota, &
/0 2%)” [58]2 #ZE5HAl

— o

D2 &2 HTTPWebDAV 2%

Protocol: HTTP/WebDAV Requests(Z=2E=: HTTP/
WebDAV 23)

O| EA= HTTP 22}0|AHEI} 2Tt “Oracle ZFS Storage Appliance Zt2| A3 A 79|
“‘HTTP ME|A” 2-/2E BE0FL|CH HTTP 29| 2210|9E, I 0|2 LU Tfj7| A|ZtS

2OFE 042 712 RET A4S AT & ASLICL

HTTP/WebDAV 23/Z= HTTP 2 AZ0] tlist | B2 AFEE 4~ U204 “Oracle ZFS

HTTP 45 EAI€ ZAISk=E 3%, 55| 2412| 28 +Eofstad= 32 U7l AlZt &4
= AESHAIL. O] 2F0IME OS2t0|AAZ Qlol| Pdst= th7| AlZt 7+ 248 5

O SIEYS = HAISI2Z O] dgtat oM M| T2 AlZt THE S &l 4~ AS LI,
HTTP CH7| A[2t0] 21 32 CH7| A[Zte2 o EECH2SH0] Ci7| A[ZEO| 2l HTTP 2.3 9| I}
2, 37| L SE Z=E AMEstL, CPU L C| A3 2 A0 ot 7Bt EAE &RI5t0] 013

Al
E5h= Ol S ZAFRILICE THY| A|2H0] B2 B O{S2H0|AAT} 2

nl

A 2 Ys +Ast= A0[E=2 S20|UE 7HA|Z7} Felste ds 24l UEXR 7|8+
=, 22H0|2E 24|19 CPU YT S ALEAL $F2| THE 2°210] 2f5H & HHS 7t540l
ELl

g5 SHA7 = 71 22 Y2 2225 Y S Aok AYLILH =2 A2
Sc0|AE, SE 2= L 2 E IIY 0|5 242 &al MEY + ASHICH
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OZEZ|SCSIHIO|E

D2EE

=
-.'_'&u'
H 3-26 HTTPWebDAV 2 &4
g4 EL:
2 Y HTTP 2 3 (get/post)
sg Ac HTTP S&(200/404/...)
2210|HE Z2l0|HE SAE 0|2 E= P RA
oY ol HTTPOIIA 25t It 0|5
CHo| Al HTTP 20| UESI0|M ofZ2to|H A0 =2t6t A
HEE SHO| AEE AAMNA SHE HTTP 23 T
7| NZHE 5042: SIEYRLICE O] Ch7| AJZHoll=
HTTP 238 2|5t C|AT I/0E £3lsts A|ZHO|
Z5He|0f AELICE
37 HTTP 23 37|9| X8 H0{F & s|EYYL|C}

Ol2{et 2FE ZEoto] ZHst SAE 4 & UL o€ ST th32 25U T

B I2EI 7| A|ZHEE BME JFHQ 7| 289 2L HTTP/WebDAV 24" (HTTP

GETS| 7| A7+ HE)

m "DIZ2ES YU OEEZ &
StA| Ot IHUO| R E 49 HE)

B "IZ2EES IR O|E¥Z 2ME 'deimos.sf.fishpong.com' 22t0|HEQ| =&
HTTP/WebDAV 2@}"(E3 S2l0|HE7} 225 Ijel AE)

Jx
n
0lo

(L

27} 24

HTTP 250] 2fsl 24st HESA X2 =

2| HIO|E)” [60]E ZtZst, HTTP 97| 2FY0| A0 M Bietz|= H =8 LotE ™
“Cache: ARC accesses(ZilAl: ARC OHHI )" [38]E &=RotLl, HAHSH Bl (AT |/
O= “Disk: I/O operations(C|A3: 1/0 2¢)” [58]8 &Z5HAIL.

iSCSI H}O|E

Protocol: iSCSI Bytes(ZZ2 E=-: iSCSI H}O|E)

O] EAl= AR O E 20| A A0 AT “Oracle ZFS Storage Appliance 22| AEHA
"O| “SCSI” HIO|E/2 & E0iE |—I C}.
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TZ2EZ(SCSI &Y

sol A|H

= L

iSCSI HIO|E/2 &= 2 2|2Fe| ZHOf|A iSCSI 2H 2kof| Cist 2| B2 AR E 4 US|

Ct. iSCSI 2tz 0f| CHSH AFM|SH &A42 “Protocol: iSCSI operations(E2 E=: iSCS| 2t
2)” [70]2 &=RSHAIL.
24
H 3-27 iSCSI HIO|E &AM
24 24
INES iSCSI 22t0|2E JHA|2t
oied 2ZSCSI th
mouE ol iscsl @3] mHEQL|Ct
LUN Ol isCsI 2o tigt LUNYLICE
Seto|QE QA SCSI 2a}0|QIE SAE 0|2 £ P 24

0] A9l= “Oracle ZFS Storage Appliance 22| A™HA "9| 6 &, “SAN(Storage Area

Network) 7+:4"S 2tZ3HIA| 2.

27t 24

iSCSI 2-H0f| Cist 7|Ef CHFst M2 “Protocol: iSCSI operations(E2 &= iSCSI
)’ [70]2 &5, iSCSI 7| 20| FHA|O| M Ehete|= J =S ot H

“‘Cache: ARC accesses(iiAl: ARC MM £)” [38]5 2f2SH 1, Sdligh #HllE T|A3 |/
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O|2L|= HF Analytics S HIER{T &2 HIO|ES AEstH FLICH S2f0[AEE 22

A2 P E2EES A E AMESHH ZES &~ JSLCHO: Z2EZ 7|8t THE R &6
1-5." AMEE £ Qe Z2EZ SCSIHIOIE). O] E4= £ O|R= ol &2 & EAE
AMES £+ Gl %4—‘?—01| FELct

=

2y

H 3-57 IP HFOIE &4

24 a4y

SAE 0| 27 22L0|UE(SAE 0|5 EE IP F2)

o= IPZZEZE: tcp/udp

el o= 20| A A0 ATHA (in/out)

FITERFEA

Network: IP Packets(LIES|: IP I}Z))

Of S2l= IP IjZl/=2E EHS LT}
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HES3 TCP HIO|E

atol A

=

Ol AFEE|R| S LILH IHZI2 TV Z2EZ Yo
AMEste 20| H USULHO|: Z2EZ 7|2o| T2 7&¢t

Z224+ U
OD2EZSCSI 2Y).

24
H 3-58 IP Izl 24
24 23
SAE Ol A S20|AE(ZLE 0| £ IP F2)
IZ2ES IPZ2& = tcp/udp
byt O{ S2t0| A 20| & THA (in/out)

HIE{3 TCP HIOIE

Network: TCP Bytes(L{|E93: TCP H}O|E)

O] S2l= TCP H[O|2& BIO|E/2E 20| LICt. O|H/IB, IP 2 TCP 3|t = Al2/E LT

&0l Al
HO| AFEE|A| ShELICH HERIS Me|gF ZHE-YE2 7|24 22 AHEe2 Y| Ot
O|EZ|= BF Analytics A HIERIA &2 BIO|ES AEStH EULCH S2t0|¢UEY 22|

P2 Ul Z2EZ SHE A8t ZEY 4 %QLIEF(CHI' D2EZ 7|8 Cf%%’r o
T'__Aﬁ-io MEY & e Z2EZ iSCSIBIOIE). 0] EAl= £ 0|R=2 2ol ¢l & EAE

A|»_9_%I- EaSge, 1T 7400” OQ_oI-|_||:|.

H 3-59 TCP HIO|E 24

TCP ZE: http/ssh/215(&2])/...
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HESA TCP 2

Ao
1=

nx
o2

o
od

O{E2t0|A A0 ATHA (in/out)

fu
¥
%
o
>

IHZ10] S| AL 4= O S2H0[AL P A

HE2{3 TCP I4Z!

Network: TCP

0l S/ TCP THZY/2E

a0l A M

70| AFgE| kLt

A3t 210 o 22 4
).

OD2EZFiSCSI ¢

Packets(L|E3A: TCP T{Z))

20fZELIC
212 7 BRES YO OfYEY| 20| ZRES SAS
UEUICHE|: ZRES Jluto| C}2 R85 242 AIBE 4 9l

24
H 3-60 TCP Izl M

24 2%

22t0[AE 2 SAOAE(SLE 0|5 E= IP F)
22 My|A TCP ZE: http/ssh/215(&2])/...

=1y

OfZ 20| A L0 M (in/out)

BEZPFa I{210] AEE| AL 4= O E2t0|AA IP
ozl 37 & Izl 37
CH2| Al THZI0] ST Al &10| L Al ALO[2] Al

;

LHELIA TCP AHE

Network: TCP Retransmissions(L|E3: TCP A%

ol A=

100
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A| A8 NSCD Holle 23

atol A

b |

7ol ALRE|R| ofsLICH Tzl

(B =]

212 U DRES 4902 UjLE|Y| (20| ZRES EXS
\SSE 7001 6 28 % &G 5

US FA|2H S220[AE 41 I 37| 0k OfL{2t UL I
ET RYS TCP MU S0 Y 71590] =20 =2 U7| A|ZH0] 2de 'ﬁ LICt.
=
24
H 3-61 TCP 2SS &4
£y EL:
S20|AUE 2 S2A0IAE(ZLE O|F EE IP )
2 MH|A TCP ZE: http/ssh/215(&2])/...
2ZHIPRL TH2I0] MEE|HLE S4 == O S2H0| AL IP T4
ozl 27] H&E W2 27|

A|AEI NSCD gHollE o A

System: NSCD Backend Requests(A|2Ell: NSCD tHell

c 23)

O] S2= NSCD(O|§ MBI ZHA| Bl2)7t A= A (0f: DNS, NIS 5)0i| £t 2dS
E2OoEUL

O] SAIE A|th= sfjAsta® 2F A LHE 25 Olstistal A0{OF FLICE.

3ol Al
O 220|AL0|M THZ| A|ZH0] 4 o, 5] 22| 201 S th7| A|ZH0] Z o tf7| A2t 24
= &QlstH =20| 2 & QAQ'—IEF. I3|O|E1H1|0|i 0|8 Dz' A0 Cfst M2 7| A|ZH0]
Lste Olf L 20| U= HH MHE B0 S LT
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A|ABNSCD 2t

B A

Ly |

H 3-62 NSCD #HollE 23 24

£4 a4y

2ol 9% 23 33
23} ER

CllOo[E{H[0|~ O|F

NSCD Cf|O|E{H{| 0| 2 (DNS/NIS/....)

MH|A 0| 220 SAE 0|2 £ P 24
CHo| Al 0l 20| 2=2&|= ol Zal= Azt

A28 NSCD &Y

System: NSCD Operations(A|2&!: NSCD 2t1)

3 232 o

O] EAl= NSCD(0IE MBIA ZHA| =)0l CH

O] SAE AICHZ 3l A5t2AS

LICt.

iz}

23 AAH LF ++2E Olatistl UA0{0F §LTH.

2101 A
AZ /A 2M 2 AFE5H0 NSCD 7HA|2] E2442 &Qlst= O AtRS o~
S A AAO0| CHSH EHAIE Q0| EL|CE Ol A|ARINSCD #HAlE QHS
= A&

=
=M
H 3-63 NSCD 2/ 2

24 4y

Y R 2% 8

Zot g&/AT

Cl|o[E{#|| 0|2 O 5

NSCD Cf|O|E{H| 0| A (DNS/NIS/...)

th7l A2t

0] 20| ¢=2== ¢l Zal= Al
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ElojE ME

24 e
24z /Am) Al Z5lo] 2at: 2 Z/AT

CllolE| ME

A0

H 0| M| E2t= 80 SA 0l Choll Ol =22|0fl ZHA|=|0f YALE CAIO)| AL U= O
O|&Z 71| Ct. O] 4O|&& e HAEZ2 8A AnalyticsOl| AE|E[Z2 BHELICE
GIOJE ME= Sl HIAENM SAHE & W AHs22 A-dELCH H0[E ME

= AREA17t 01710 E5OF LISO| =& 4 U= C|AT0 HYFLCE “2g" [12]9] “2f
" [12]2 RotAl=.

BUI

BUIS| Analytics->Cl|O|Ef ME 20| = 2& H|0|8 MET} LIZELCE 017]|0l= 23 A|
EolM ol B0 QU= 2 SA (S, FIAES H2E AletA|= YA HO[E ME) & E{&
A2 OH7t0|E%| 1 U= SAI7F e LT

CIOIE ME 27|0= 2& HI0I8 MEO| thal g BE7F BAIEUCH

H 3-64 4ol ME &M

= L

AFEH OFO| 2 of2f & &=

o= SA//HI0lE] MEZQ]| 0|5

A2 AIZE HIO|E] MES| HHM A2t 7|5 22 HEl EA oM
SH7t 22 Ajzbo|o] 2 £ U BAIE S5 USY
Ct. OI7tO| B & SH|0f| A= Of70| &l G|0[E| MEO0|
HAIE AR A2t 2 M, O] HIO|Ef MEZt BFS 02!
2| Lot S| A=2| LHEFLHD {2, 2 = B Y
QUELICH O] E& Aot 7+ 22 E 0|8 METt
HAIEUHCH

2023 Cl|A30||A O] HIOE MEZL 2}A|ot= SZHLCE.

QIR0 0| 4IO|&f MEZt = 0220 M 2}A|5t= SZHLIC

BUI 27|0f| M= Ct31t &2 OF0| 20| EA|ZUCL Y& = HO[E ME &30 OIRAE 2

2| & &+ AU
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104

H 3-65 BUI Oto| &
ofo|= a9
Glole MEZI =422 G|o|8E £35t2 &Y
ct.
o C|OJE] MEZI &2 CIOIE £3S YAl SAIot A&
Lct.
'[-l-]' OI7IO|EEl HO|E MEE LAl SAI/A7H-LCE
@ 0| 4|o|&f MEZ C|A30j| OF70|EJIL(CY,
um O| G|O|E&{ MEOIM A E= L= 0| E AAIEY

Ol218H HIOIE ME 2t Riof CHEt B2 “2fY” [12]2 2StAlI=.

—

CLI

analytics datasets ZEIAEO|AM H|O|E] MEE 2t2|gt 4 A& LT}

AE 7158 HIO[E] MIE &7

[ =

CIO[E] MEZS LIZ5t2AE show BE S ASELICH

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.l2_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.reqgs

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

212l HO|E ME F dE7t 7|24 22 070 E£|0] "dataset-007"2F 7t/ L|Ct. O]
CiO[Ef ME= ONDISK 27|17t §l2 82 O7I0|25|R| Gi= YAl SAHYULICE EA 0I52
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ElojE ME

BUIO EA|Z[= O|&2] O}710|E B{ARLICE "dnlc.accessess"= "ZHA|: 2 DNLC A
A2 B BEF AL,
SY H0IH ME S5 2= 8 20| EAFUC
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
CllojE] MIE ¢{7]|
read FHS YAt T HA|Z 0|H 2 5 YASIO] H|OJEf ME SAE HE & USLICEH

caji:analytics datasets> select dataset-007
caji:analytics dataset-007> read 10

DATE/TIME /SEC /SEC BREAKDOWN
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 .

ME Itse B2 24 LHEEU L ta

ST T

S HA|5}H dataset-00622 HA|EL|C

2 CPU 2E (user/kernel)2 245t CPU AIR S

caji:analytics datasets> select dataset-006
caji:analytics dataset-006> read 5

DATE/TIME SUTIL %SUTIL BREAKDOWN
2009-10-14 21:30:07 7 6 kernel

0 user
2009-10-14 21:30:08 7 7 kernel

0 user
2009-10-14 21:30:09 0 - -
2009-10-14 21:30:10 15 14 kernel

1 user
2009-10-14 21:30:11 25 24 kernel

1 user
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106

Q0F2 "% UTIL"2 HEA|S/0f "%UTIL BREAKDOWN"S| 242 AFZELIC} 21:30:100
149% 742 A|ZEH 1% AFB2 AJZ0| YBLICE 21:30:09 Bojl= *%UTIL" 22k 0%}
HAIE|22 40| LHEE|R| & LICH"--").

4 2 S| HIO|E0f| Chal CSV(HEZ 2 2hHE UM csv FZS ALEFLIG

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

HE= GOl ME LAl S2] 2 2H7H

CLIOM= 2= H0IE MES LAl SA[5t2 A7l 4 UAGULE O] 7|52 BUIOA= Of

2 HSE[A| FEULE 0] 7|52 2l 2|t Js= Ttetstr| 2ol WEEFOIOME gl
Or3e tf REELICH SAES O7I0|=steH 4ot &9l CPU & E|A3F 2|AAT} AH|L|
D2 0j2fst St AR OR HYH AEfo) M £ H2|0RE HEL RS,

2= H0]e MEZ LAl SAI5I2{P suspendS AFEEILICEH

caji:analytics datasets> suspend

This will suspend all datasets. Are you sure? (Y/N) y
caji:analytics datasets> show

Datasets:

DATASET STATE  INCORE ONDISK NAME

dataset-000 suspend 638K 584K arc.accesses[hit/miss]
dataset-001 suspend 211K 172K arc.l2 accesses[hit/miss]
dataset-002 suspend 211K 133K arc.l2 size

dataset-003 suspend 211K 133K arc.size

ZE HIOIE MEZ A7li5t{ P resumeS AFERILICY.

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

DATASET STATE  INCORE ONDISK NAME
dataset-000 active 642K 588K arc.accesses[hit/miss]
dataset-001 active 215K 174K arc.12 _accesses[hit/miss]
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dataset-002 active 215K 134K arc.12 size
dataset-003 active 215K 134K arc.size

CllOJE ME0]|A ClIOJE] AR

CIOIE| MIEO|A HIOIE] TS MIZ St 2 A2 AR5t prune TP S AFSRILICY.

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)

| FP2 2 2| Y| HO|E] Tl MAIFLIC oS S0, prune hour FA
2G H0|E{et &Y HIOI& = AA|IE LT

-

njo
=
0f0
ol
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2H3=

S|
o

olr
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ol
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MS 2512 2|48151{Lt TSHe WS 201 QUCHD o= 2X7t 22| Y&LIC As A3t
ol g8 AE2|7

AE2[R

Analytics E4|= O}7}0|EE 4= QI&LICH £, Analytics EAl= X&2O 2 210{ 12 QY
2o 2 AAH C|AT0| 2{Z5Hs I0|E MEZt EILICE O|ZH 5tH E41E &Y, ¥Y, =
HE = 2 USLICH 0| = AA|E|R| & LICH O{E2t0|AAYE 21 SOF AMdl FOI
O7t0|E&l H|O|Ef MEOfA 2tAH 22| O A|ZH0f| CHHM = = TH|7t
SLICH E4 |30 w2t 0|2 Qlaf A|A”! C|AT ALEO|| 2|7t ehileh 4~ G L|CH

B
D)
Pl
o
Nt
>

o

“CIOJEf MIE” [103] 2710 M HIOIE MEQ| 37| 715 ZLIER-IGHL U HA = <
ClOIEf MEES AtAIg 4= UFLICE ALY LA M= L20] ALEE2.2 H|0|E] HEO
BEAEE 37| 95 = HAIO|M AH|Els STECHSULCH AL CAT AR U AL
8 7hsh 32H0f TSt 2bM|SH LIE-2 “Oracle ZFS Storage Appliance 1174 MH|A HHA]
"o “A|ARE -ZRSHYAIR.

o

tE2 471E O 2k A= OSH0|UL0M 7HA =2 27| Y LT

H 4-1 A70E St 2 S OfSH0[AL0M 7HH 2 37
" S A& 712t CIolE] HIE 27|+ &H|E C|A3x
CPU &S 130Y 127MB 36MB

N

N
0X
or
08
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http://www.oracle.com/pls/topic/lookup?ctx=E55846&id=ZFSREmaintenance__system
http://www.oracle.com/pls/topic/lookup?ctx=E55846&id=ZFSREmaintenance__system

2H5=

110

RS A A& 71t ClIoJE] HIE 37+ 2H|E Cl AT
on2EZF 2 NFSv3 2 1309 127MB 36MB
I=2EZ 2 RYEZ 24 130Y 209MB 63MB
E 2% NFSv3 2
CPU CPU REHZ &4  130% 431MB 91MB
A8 E
HES3A HFad2 2AME 2 1309 402MB 119MB

oAz LAl 2ME 130Y 2.18GB 833MB

OAa3 oH7| AlZ =4 31 1.46GB 515MB
of
=]

* 37| = A el EHE = }FLICE 0] 27|= thHEA el 710 =2 K|
C}.

i

ST

0| 0{Z2t0|UAE 500GBO| O|2{™E A|AH CIATS HRES A=A O HEE

L

o
= 0 MEZ AHYste tl MEY + ASLICH

CA3 S2F &80 Fes 0|2 222 tad 2& U

m S R A
m 2MO| AR 2A £, 24 0|5 20|
n A&k

ClO[E] MEQ| 37|0i| oSt A2 HIOIE MEZt HF HZ|= 32 37| S7t= U1 0]H
CIO[El= RAISIL Ho® YA SA S AR

A £

THY 2F EX('YAl EA'BIDE B ST} 22 0|RR LA B2 ol AHIFHR O

suct

m o H4 IS DHE e B AHFLIC

m OplO|SE HAE U YEE|0R hEE 022 THE E20] 37| WA Z0iS
Lict.

0|

m  CPU: percent utilization(CPU: A2 &
B Protocol: NFSv3 operations per second(Z2EZ: 2% NFSv3 2¢
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2y

Aol HOfl LIEIL! 2 20| LEHEl SH= H|0|8E ¢ Bio| AH|e 4~ JUSL|CH

2 EAE 2 ORZ2 AEELCH I V|E M U SAE 0| 7|& 49 FR =Y
=M s S22 SO AST Y £ SAE 2)JHE £ UM 0| 25&=
A 0] A& 0{0F RfL|C.

B A 0|52 422 AYE =0, 0] 0|5 AA= 4 4 JAFLICH Ot 7|2 M S
Ol= &4 mtUO| 107HEY == UX|Tt 2t F= 0|52 o4 A7t & &+ UsHIT OfA
to=2= HaZ JIof HO|&| efR| 2t 0|21t C|O|E{ 7} O 2 XA E|HA G|O|& MEE= A
& ALt

of:

m  CPU: percent utilization broken down by CPU mode(CPU: CPU 2EHZ EAM =]
ALEE)

n HEE ~2+o-| O%JEﬁE t:iA-|E| iEFNFSV3 2+o-|
m  Disk: I/O bytes per second broken down by disk(C|A3: CIATHEZ 2EME 2G|/
O HIO|E)
n Dlsk I/0 bytes per second broken down by latency(Cl|A3: C7| A|ZHEZ 2M &
S+ 1/0 HIO|E)

SA L7
OiESl0IIL0| AT BUS B2 EE T2 0182 oI3) EXE L2 Motol 0710l

5H0F;f" H9I} LI, ‘el YAAE [19]01|/\1 LHELHZ| HES Rt A
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fescw 4 9t Was NEHUG
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B Y SIS AME2R 2YAUCLALE orete = SYstEM YA EAIE Sofl dAl 4
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m CEOER2 2& OHIE tiah 2H3=S SdAIZUCH oS 501, S deimosO|
M NFSv3 2tF0| Gl= W "deimos 22t0|AE| CHEE 2 NFSv3 2f¢"S 2{6tCt
D7 LCE o] R0l = o] A0l CHEt M8 2uE| =7 LHSHR| b= A
2 otgL|ct 0]Z2t0[A A= 0] HR0|= 2= NFSV3 O|HIES 25t SAES
"deimos"2t B| w5t O] H|O|E{ MEO|| CIO|E{ & 7|Z3l0f Sh=A| O{F-S =QI5HO0F &
LICt. O] A|HO{AM O|0] M3 @HFETt R LUMCH o 4= USLICE

B4 57
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CPU AEE

CPU CPU REHZ 2MEIAIBE

FHA| HZ/AWEZ A E 2 ARC AM|A
FHA| ARC 27|

A3 2CH|/O HIO|E

A3 2 FYER 2ME 2T /0O HIOIE
a3 24 1/0 2

A3 Cla38z EME 29 1/0 2
A3 2 FYER 2ME =29 1/0 &Y
HEQ3 24 A2 HIO|E

HEL3 ARHZ BME 2 x| HIOIE
HEY3 AerEE 2ME 29 =] Ho|E
o2Ez 2% NFSv3/NFSv4 2+

o2z 20 52 BAE| 20 NFSV3/NFSvA 2
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