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#E81] g5
HIMEEBMAZH . $' Volume% &'
- fEAPascalZEf o F$AutoDelete’EH |
ANERRL © PN
* BNERMES
HRIETHERSIE F$newVolume
* {#Camel Case © $qtreeName’
* SBNERELR © $time
AENERMES
HATOEE - FGetVolumeX/J\)

* {#EFAPascalZfl o
AEDERRER o
EINERLES o

BHLBLREDANE o T « BTIREEIGES - M$variable) £ l$variables 1E[F
EAEZHFE—EREERRRNAR o
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HN{EAPowerShel{R Z AR o i3

TREVEZH  AEBREERZ2E - BIERHA
BB o param (
[parameter (Mandatory=S$true) ]

[string] $Type,

[parameter (Mandatory=S$true) ]
[string]$Ip,

[parameter (Mandatory=$false) ]
[string] SVolumeName

)

A THelpMess 1 KizFNN_ EBEE&HEAREAE ~ 2K
SHRFFAMASE o [parameter (Mandatory=$false, HelpMe

ssage="LUN to map") ]
[string] SLUNName

sA/0fER T'Filer) ARS8 ; 5eXA Mrray) o

MRSEEFTRE « B ValidateSet] 51 o

EeaEEEARHNENUMBREEER o [parameter (Mandatory=$false, HelpMe
ssage="Volume state") ]
[ValidateSet ("online","offline","r
estricted") ]

[string] $State

HRIABFIEELL [ _Capacityl #EHNZE ~ LIFRMRZ  [Create Volume) < ERARIGNT !
HAREHEY o

[parameter (Mandatory=$false, HelpMe
ssage="Volume increment size in
MB") ]

[Alias ("AutosizeIncrementSize Capa
city")]

[int] $SAutosizeIncrementSize
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g

param (

[parameter (Mandatory=$false,
HelpMessage="In order to create an
Active Directory machine account
for the CIFS server or setup CIFS
service for Storage Virtual

Machine, you must supply the

password of a Windows account with
sufficient privileges") ]

[Alias ("Pwd Password") ]

[string] SADAdminPassword

)

5
$' Volume%a78'

F$AutoDeleteiZEIH |

$RN

$_new_volume

$qtreea B

$time
"Get_VolumeX/)\"

[$variable] £2 T'$variable] A[A]

£/ T$names MIE $al
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7EGetOptions MR + BEREE &5 A SIS ALK

BR4ER o GetOptions (
"Name=s"=>\$Name,
"Size=1i"=>\$Size

AER TFiler) MAERRTE ; AA NMrray) o &

PerREZ5IMER ValidateSet) 7% - HINBHE

RINRENER « AEARAEN M) BRI o 1f
(definedS$SpaceGuarantee&&! ($SpaceG
uaranteeeqg'none'

$SpaceGuaranteeeq’volume'

$SpaceGuaranteeeqfile')) { die’lllegal
SpaceGuarantee argument: \".$SpaceGuarantee.\"; }

FrBPerl WFAS L EBAZEER &%) Pragma,LARR .
IEHEE  RENFREFEBRRZ 2R o use strict;

# the above is equivalent to
use strictvars;
use strictsubs;
use strictrefs;

FiBPerl WFASR < &4 BIE A T Perli&4H
use Getopt::Long;

» getopt use NaServer;
use WFAUtil;

ERRIEEBASH -
- WFAULil

HEIhEE AR Han < 5ok ~ IMEMTEE  ERE
FE5$E 2R F A B2 TUINAE ©

HEHFER]
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if
(Spair.length-ne 2)
{

throw "Got wrong input data"

}
Perlis <5

if

(defined S$MaxDirectorySize)

{

# convert from MBytes to Bytes
my SMaxDirectorySizeBytes =
SMaxDirectorySize *

1024 * 1024;

}

ErEEENREBERRZ FEZERT -

Soptions=Soption.trim() ;
Spair=Soption.split (" ");
Get-WFAlogger -Info -messages
$("split options: "+

SPair)

S RZR|

A ZBRE RS S BEONCommand Workflow Automation for theiS< 15 (WFA)
BIPowerShellflPerlzEf#ZER] o
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# Single line comment
Soptions=Soption.trim() ;

ER#F T AITERE °
Soptions=Soption.trim(); # End of
line
comment
SAER<#M#>F oA EIRTAR ,
<
This is
a

block comment
#>
Soptions=$Soption.trim() ;

PerlzF:a
ZEH 5k ]|

ER#FIOETEI TR -
# convert from MBytes to Bytes

my SMaxDirectorySizeBytes =
SMaxDirectorySize *
1024 * 1024;

ER#F TR TR -
my S$MaxDirectorySizeBytes =

SMaxDirect
orySiZe * 1024 * 1024; # convert
to Bytes
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TEE—ITPER4F T - MENEREERZERH# ~ U
B ZATEERRAVEEARIEAR o #

# This is a multi-line comment.
Perl 5, unlike

# Powershell, does not have direct
support for

# multi-line comments. Please use
a '"#'in every line

# with an empty '#' at the
beginning and end to create

# a comment border

#

EMIEWFAS L HINA BEE B RMBIFETNS o &
B ATASBEMN « EEUERAESY (pod) %l — =begin comment
REEFRFZTNS o # Set deduplication
if (defined $Deduplication &&
$Deduplication eqg "enabled")
{
SwfaUtil-
>sendLog ("Enabling
Deduplication™) ;
}
=end comment

=cut

el

EE OnCommand Workflow Automation BRFER (WFA) BIPowerShellsiPerlis <5
B ~ (S BE EECERAVEER] o

PowerShells2 &%

#R| )

A Get-WFALogger Cmdlet#1T08% ©
Get-WFALogger -Info -message

“Creating volume”
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SRS EEESEData ONTAP ASES (4

0 ~ VMwaref1PowerCLI) EERIENE - FrAsCER:A
BEIELERERITIREEZC SN THITsC8E)
F3RE o

SCEMBRG A EF R SEERS 2 -

fEF Get-WFALogger CmdletBF:A{E FEE ERICERB
& ~ 1RIERARAME © -Info ~ -Error ~ -warn#l-debug
EEEANCRER - MRKISELERELHR - BITE
seEchrfEsha TMEEE) o

Perlz2$%

£

fEFAWFAUIl sendlog&1T5C8% ©

sCErPTAREE e < LIMNIERRB EERIEN(E - F)
fData ONTAP : VMwareFIWFA o f&fEFBWFAUIl
sendLogfII2 2 FIFTACEGNE « B HFEWFA
%ﬂﬂlﬁqﬂ o B HEENE A AR MITH TERIZMe
< o

SCEREIEAGFRIT U GI1T TRV SEAERAS 2 -

fERBEEREERER - E&l « #5858 « E5M-DebugE
KERT A ERER

g

-

H

=]

#5l

my wfa util = WFAUtil->new();

eval {

Swfa util->sendLog ('INFO',
"Connecting to the

cluster:

}

H

H

=]

SDestinationCluster") ;
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EEABRCCIRE  ARERREE o A7 TIRERXBRBEERREFASMRTRALESE
BERIEEBFFMEER ~ GIUN4ER)RFEMINEERTE

R LAMEEE SR ERE L)) BRI L] SE 53R
$wfa util->sendLog ('WARN',

"Removing volume:
' . SVolumeName) ;
# Good Message

$wfa util->sendLog ('WARN',
'Invoking volume-

destroy ZAPI: '.S$VolumeName) ;
# Bad message

thER R IR AEHI

#EE OnCommand Workflow Automation ERWFA (WFA) BYPowerShellZ{Perli& <&
B ~ (CA B AR R R R IBAYZER o

PowerShelltE:2ER1E

ZEQ )
PowerShel TR TG ECmdletlV—ARSHEIEIE  SERENE | T SBHIBRINARIER L HEREFELE
REEESH - FIMNEREENESENE $EERERIE

* HEEREIEREUAE CmdletFEUN R I fEfp < PRYFELR
1F$EER o New-NcIgroup-Name $IgroupName-
Protocol $Protocol-Type$OSType-

* WarningAction2#URE CmdletFELN{AI[E1 FEap < BY .
BRAE ErrorActionstop
= H

* Stop ~ SilentlyContinue ~ InquirefContinue s _ _
RITENESTH2HNBAERE ° WarningAction

WEFAAE ~ Er]LATEPowerShell CLIFER Get-

HelpREH: CommonParameters) 3% © New-VM-Name $VMName-VM $SourceVM-

DataStore$DataStoreName-
VMHost$VMHost -
WarningActionSilentlyContinue



st

MREAGSMNYEEEIARER ~ sFERA—AKAY Ttry/catchy

B -

NREFMBAGISNIERE « BERFERY Mry/catch

BRARTY

fEF Tinally) HEAREBEHER ©

10

g

try

{

"In Try/catch block"
}

catch

{

"Got exception"

}

try
{
"In Try/catch block"

}
catch[System.Net.WebExceptionall,
[System.IO.

IOException]

{

"Got exception"

}

try

{

"In Try/catch block"
}

catch

{

"Got exception"

}
finally

{

"Release resources"

}



st

EFBPowerShell BV BT IS MR REO RN E
e

Perlf&:R R IE

g

try

{

Get-WFALogger -Info -message

S ("Creating

Ipspace: " + S$SIpspace)
New-NaNetIpspace-Name S$SIpspace
}

catch

{

Throw "Failed to create Ipspace.

Message:
" + $ .Exception.Message;

}

11



#8 #
Perl R & HARBEHERNREES X8 © BRI
EIRRIEE REIRER - BERTHLEIRFREER)D eval {
L& o
Swfa util->sendLog('INFO',
"Quiescing the relationship :
S$SDestinationCluster://S$Destination
Vserver
/$DestinationVolume"
) ;
$server->snapmirror quiesce (
'destination-vserver' =>
SDestinationVserver,
'destination-volume' =>
SDestinationVolume
)
swfa util->sendLog ('INFO',
'Quiesce operation
started successfully.');

)8

$wfa util->checkEvalFailure (
"Failed to quiesce the SnapMirror
relationship
SDestinationCluster://$Destination
Vserver
/$DestinationVolume",

$@
) ;

WFAES—f&PowerShellfiPerl [E4

%%%EEE?%WFAEPTQ% HY4FEPowerShellfIPerllBf « A REE I AR BIETHE—HAIE<S
* FERBEMNERETHEATHNEH -
* R P EIAREINS - BEGEAREANAIIER o
* EEMCIESHENG< -
* PowerShell{5 <5 :
° EAJFEfEACMdlet ©
° 152 A A CmdletBFIl FA.NETR2 U o
* Per#g<Hs :

12



° AW LIBITF TR Tdies BRE -
MFRBEHRITF T  AETEHELHBITHR « EENEEWFARITRPerts QL ARAF ©

° 1£ Mgetopt') R4 ~ R LHF RS I BREALIE

-

Windows[iE[iHIPerlt=48

BLEPerlt&E4H B Windows ActivedkBEPerl 2 ffifor OnCommand Workflow Automation the
WFA (WFA) 12€ o [Er]UTEPerl 2N IEPERAELPerliB4AKIEZ i< - RATELE
4HEAWindowsiSERF A A o

T&RYIHEWindows for WFAREMHIPer| 5 #}EEIEAR ©

B EEZA Sk)z!

DBD : mysq| ?ﬁ%%@?@ﬁ?:MySQLﬁﬂEE’\JPerl5§>ﬂFﬁf?E%@@ﬁ%
I o

A ) MAHME &R E RERRERE

XML : : libxml BURMHXMLEHTMLEr23MlibxmIi2 @ ~ EFESE

TDOM ~ SAXEXmIReader/ T °

DBD - Cassandra BAMREAQLIEFES < CassandrafiyPerl5E 1 E
TERESNET

1% H:zTPowerShellfIPerliZ4BpE &

7£0nCommand Workflow Automation % EzTPowerShell #Perlt&4H#1E &R (WFA)
ZHi ~ IRNETERLEESEIE o §iTPowerShellflPerl i8R nl B (R H B Ten S 3R 2T
TERIZ o

* EHITWFAS S HARS « € B Ei5FA B:TPowerShel B 4B IE EWFAREE B g [/BB/AEHE] -
* FREFEE TWFA/perl) Bi2MIEFTPerli®Eil « EEEFE_@Inc_EXNEH o

* BiTPowerShellflPerltRAB AR G WFABMREERHED o

* BiJPowerShellflPerltR 2B GEWFARRIEEPEIR o

T BFEED Be]PowerShellfPerliE48 ~ 7 SeiF EFIE R ZIFTHIWFAZEE o
1840 B SR ER R BB RE R LEER o

WFA CmdletEAIjFE
S EEBPowerSheli5 92T « UK AIFEWFARE < R FABIPowerShellf1PerlIf
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fEAI LAE A 5 PowerShellds < 2R i 1R WFAfR AR 23 P (£ BYFR B PowerShell CmdletfITHAE -

F'Get-Command -#24HWFAWrapper
I'Get-Command - Module WFA
RBIATE TWFAUtil.pPM. 24P IRtRWFARIAR SR AP B PerlThskE - WFASRBBIEAE S IR E A HERERE

E% ~ WFA PowerShell CmdletzRBEE:WFA Perl757A:RR8 ~ Al 7ZENFRA PowerShell CmdletfIIHEE ~ LA KzPerl
INAE o

PowerShellfiPerl WFAE4H

B RN7ETE A OnCommand Workflow Automation 32/& (WFA) ByPowerShellgiPerl
B4 ~ AREATIERIRIREIESE °

PowerShelli&4H

ZER) #51

RETEEMHAHEER - FifEAData ONTAP [ZiE FAdd VLAN] i< EFEUTIAAR :
RFEITEEM) KUAAPI o

FAdd-NaNetVlan-Interface $Interface-vian$VianiD ]

YR Data ONTAP #A7E (Sfuse Toolkit) Atk lnvoke-NaSsh-Name $ArrayName-Command
E|Cmdlet ~ 551FH lnvoke -SSH] #< ~ 7£Data "ifconfig-a""-5852$Credentials'|

ONTAP Sfuse EYACLI ©

Perlt&4H

Nafal iR2S1E4BFI I WFASS % ° NavServeriZ4B 7] 0L FiData ONTAP AR ENREEIEData ONTAP HITHAE R EME
B ATAPI ©
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S ENetApp Manageability SDKrI{{E A « BIA]{#
FNavServert&4H2Z 1Y FHAPI o

pi=
[

16

il

LA 85 88 U0 {a] 458 FE Nafal AR 2348 4B 2R L1 T 1
1ESnapMirror{E2 :

eval {

$wfa util->sendLog ('INFO',
"Connecting to the
cluster: $DestinationCluster"
) ;
my S$server
= Swfa util-
>connect ($DestinationClusterIp,
SDestinationVserver) ;

my Ssm info = Sserver-
>snapmirror get (
'destination-vserver' =>
SDestinationVserver,
'destination-volume' =>
SDestinationVolume

) &

my Ssm state = $sm info-
>{'attributes'}->{"'snapmirror-
info'}->{'mirror-state'};

my $sm status = $sm info-
>{'attributes'}->{"'snapmirror-

info'}->{'relationship-status'};

Swfa util->sendLog ('INFO',
"SnapMirror relationship
is Ssm state ($sm status)");

if ($sm _status ne 'quiesced')

Swfa util->sendLog ('INFO',
'The status needs to
be quiesced to resume transfer.');
} else {
my Sresult = S$server-
>snapmirror resume (
'destination-vserver'
=> S$SDestinationVserver,
'destination-volume'
=> $DestinationVolume
) ;
$wfa util->sendLog ('INFO',

"Result of resume: Sresult") ;



#R &l

1% Data ONTAP HAFAREEAPI ~ 5Data ONTAP  #&
fEAHexecuteSystemCliA BT A A KU EZA2R ©

@ AHIBMITRLCl ~ HA{EE AR Data
ONTAP U7-ModeZERETT ©

FPowerShellfsi €& A PerliFZEZ =

A& PowerShellfp A APerlflF « N BFTEHLEFEE S « [FAPowerShellflPerlBYLh
N < —
FEARIA] ©

L HALRE

HEBFEABUIEEEGSR « BiE7FIHEEEGSHHEARNSE - OnCommand Workflow Automationf# FPerl
EHRGSH « EAERABLHAER o NRICEEPerlfp SIS MERA « AIUESRTTETREATES
AFE o RBEMLSESOUZINEHA « MHBEFRRELEIIEY) 3% o 8 ARPARETERRE AR ©

my @input as array = split(',', $InputString); #Parse the input string of
format vall,val2 into an array

my %input as hash = split /[;=]/, $InputString; #Parse the input string of
format keyl=vall;key2=val2 into a hash.

PowerShellZHH

5 S HIEE RN A & A R B EIEZEPowerShellflPerl o ZLE&35132B8%i A CronMonth ~ 35Ecron T{EHEZ
BITHED - BREA1EMINEY - B-1RTHIRESEHIT—X - EMEMEHNRKREER® ~ 0T —H -~ 11
KEx+-H -

[parameter (Mandatory=$false, HelpMessage="Months in which the schedule
executes. This is a comma separated list of values from 0 through 11.
Value -1 means all months.") ]

[ValidateRange (-1, 11)]

[array] $CronMonths,

PerlZEH
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GetOptions (

"Cluster=s"

=> \S$SCluster,

"ScheduleName=s" => \$ScheduleName,
"Type=s" => \S$Type,
"CronMonths=s" => \SCronMonths,

) or die 'Illegal command parameters\n';

sub get cron months ({

return get cron input hash('CronMonths', $CronMonths, 'cron-month',

_1,

11);

sub get cron input hash {

my S$input name = shift;
my S$input value = shift;
my S$zapi element = shift;
mny $low = shift;
my $high = shift;
my Sexclude = shift;

if (!defined $input value) {

return undef;

my @values

split (', ', Sinput value);

foreach my Sval (Q@values) {

if

(Sval

die

I~/ [4=12\d+8 /) |

"Invalid value 'S$input value' for S$input name: $val must

be an integer.\n";

}
if

(Sval < S$low || Sval > Shigh) {

die

"Invalid value 'S$input value' for $input name: $val must

be from $low to S$Shigh.\n";

}
if

valid.\n";

}

(defined Sexclude && Sval == Sexclude) {

die

"Invalid value 'S$input value' for Sinput name: $val is not

# do something
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EERN =

fEFpipeEH FHIPowerShell FRYEITRMI » AISEL/RTEPer FIETEMZ BRI ER « 7 SEZEIMBREBIZNEE o

TREREAP—(Ewaittn < BIEEH] o
PowerShellZFH

# Get the latest job which moves
the specified volume to the
specified

aggregate.

Sjob = Get-NcJob -Query Squery

Select-Object -First 1 ----

WFAZ B & IRZEH

PerlZHH

where {$_.JobDescription -eq "Split" +
$VolumeCloneName}

my Sresult = S$server-
>job get iter(
'query' => {'job-type' =>
'VOL CLONE SPLIT'},
'desired-attributes' => {
'job-type' => "',
'job-description' =>
'job-progress' => "'',

'job-state' => "'
}
)
my @jobarray;
for my $job (Q@{ Sresult-

>{'attributes-1ist'}})
{

my Sdescription =
description'};

if (Sdescription =~
/SVolumeCloneName/)

{

push (@jobarray, $job)

1A ERE AR {E FBWorkflow Automationi2 & & 1RV o

14

$job->{"'job-
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WFAHRISQLZER!

A ZBRRAR{ERASQL in OnCommand Workflow Automation the WFA (WFA) ZRIEETWFA

HISQLEAER] ©
SQLARWFAKI FFILE :
" SQLEMLIEAEREMAL SR

* AREUMESUREREFHBERENNYIFHISQLER

* Playground Bl ERE PRV E R

© BEJERRRERASQL ~ BRIMNBERRIFRREER « A8 THEEEERE (CMDB) -

* SQLEMRERREIECH

s8]
SQLEBMBZHNABABTT -

RIEMER BB ERNRFTT ©

Mg (O FrolRsea o FRFERER o

RIBBBEUE—RBER - KRE—(ENZEEE
HES o

EENEHPEAEEERRLBIIREG%

20

)

SELECT
vserver.name
FROM

cm_storage . VSEerver vserver

& . Aggregate

i : USed_SPATE_MB
Array348E

MFuncte'l ~ MJF MFunctions]

SELECT
vserver.name
FROM
cm_storage.cluster cluster,
cm_storage.vserver vserver
WHERE
vserver.cluster id =
cluster.id

AND cluster.name
'S{ClusterName}"'

AND vserver.type
ORDER BY

vserver.name ASC

'cluster'



ZER) E3egpll
NRECAIRTE Eﬁﬁﬁnﬂﬁﬁﬁ%%%‘uﬁ@% PR EmiE R

ABHEFEREBAZSH  BEREEM SELECT
% r${intutVarabIeName}J o Rt BRI LAEFEEARZ volume.name AS Name,
BRRBIETBNEEIE RN ERSH - aggregate.name as Aggregate,

volume.size mb AS 'Total Size
(MB) '

voulme.used size mb AS 'Used
Size (MB)',

volume.space guarantee AS
'Space Guarantee'
FROM

cm_storage.cluster,

cm storage.aggregate,

cm_storage.vserver,

cm_storage.volume
WHERE

cluster.id =
vserver.cluster id

AND aggregate.id =
volume.aggregate id

AND vserver.id =

voulme.vserver id

AND vserver.name

'S{VserverName}'

AND cluster.name
'S{ClusterName}"'
ORDER BY

volume.name ASC

HEMEMHEAERER - EPEN LR

T : ’”
multi-line
e ) HRIfFEALE comment
*/
HEEFAEAR RS AR F IR BRUAB N o ——line comment
SELECT

* #F I EITRE
ip as ip, # comment till end
¢ T BITE T/ NER o thie Line
NAME as name
FROM --end of line comment
storage.array
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CR] LR RS ~ 8% BB H BE VBT S (T dp AR B ~ AR IR EERNR TS
RYEHEFEONCommand Workflow Automation 222 8& (WFA) o

s8]

sA{EHCamel CaselFARELTE o
Y LBEAAEY ~ WERKEBIIIEERR ©

sRINERMER o

[e]

REEERAMVFIexEHEREES (MVEL) ©F

@ﬁ%i%ﬁ%m%ﬁﬁﬂ’wavaﬁ‘tmﬁ sE = 2eRnitE
E o
WFA= BI85 28|

RABREFZONCommand Workflow Automation E32/8E (WFA) HEEsr

s8]
T HIERZERA S S B U AR o

FHIFRABHAUARFTHE - ZRPHNEEF
AEUAR FokE ~ TUEE () DRSEFH -

HIFE BT BN R E SR F HIER R o
AFHIRERNEEN S RUBERNEFT
MEB D RF o RARFFERZER o

FHIEEAEAIREFREENZETEN - EXE
FHIAARERXX 2RI TEREFRHE « 5
EFE%E‘E%#E’JFEE BAEBEEENZTHIER

HBHEREENERHEE -

22

#5l

calulatedVolume A /)
DDA
calculatedVolume X/ ~ _not _ cVolSiz

i
it
7y

f
it
0N

E’J/E EIJ o

#5)
RERE

switch_23

Volume

Array¥Z i
Aggregate ~ Size_MB

resource_pool

Array_Performance > BiI5 B ZK[E7|F HIEEMFA
BASRBEHEPNEZBL

=]



st

ERREFHERFA A/ EREREE -

EEMEABEEEER « 55EHEnum ©

EERFRIRHZBM 2 EZNER « BB
Zp Mo be Cached'] s&#Atrue o EActive IQ Unified
Il\ganager ERACRAT LR HE ~ sAHTIE AT RENEY B

IR E M B EENERIZRA LERZEE
& Mcan be Null'] BAE o

#EEBRENSERMETRAVRNA - SHASERS
TEmERERESCFAERT o

BEMEFHIERDER Md) MABERTE - BT
REMABBWFAGEM o
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# Check connectivity.

# Return 1 on success.

# Return 0 on failure and set Smessage

sub checkCredentials {

my ($host, Suser, S$passwd, Sprotocol, S$port, Stimeout) = @ ;

#

# Please add the code to check connectivity to Shost using $protocol here.
#

return 1;

}
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