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CIM Operations

: Management Node : [ A CIM Client issues CIM
i | Operation requests and receives
A 1| and processes CIM Operation
CIM Client responses.
4 :
o) T IR H What is the value of
= CIM_OperatingSystem.
(c_/)) NumberOfProcesses?
S Ay
=
<4 CIMServer _
CIM Providers fA CIM Server receives and )

- i | processes CIM Operation requests

Managed Resources : | and issues CIM Operation
_responses.

J
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(" ACIM Server receives CIM )
Operation requests, coordinates

the processing of requests and
responses among the Providers

and sends CIM Operation
\_responses back to the CIM Client. /

fA CIM Provider translates )

CIM formatted requests into
resource specific operations and
translates resource-specific
responses into CIM formatted

\_responses. J

[A Managed Resourceis a\
manageable entity (e.g., memory,
process, system, application,
network) plus the resource-specific
instrumentation capable of
monitoring and controlling the

\resource. j

CIM Server

HP-UX
CIM_OperatingSyste
Provider

HP-UX

4

BWAYIS NID
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What is the value of
CIM_OperatingSystem.
NumberOfProcesses?

Get the value of
psd_activeprocs using
pstat_getdynamic.
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CIM Server Role

4 )

A CIM Server receives CIM
Operation requests, coordinates
the processing of requests and
responses among the Providers
and sends CIM Operation
responses back to the CIM Client.

o J

5 tHE ( )pen Group
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CIM Server Role

EnabledLogicalElement

(See Core Model)

A
System Process OperatingSystem
See System Page (System) See System Model CreationClassName : string {key}
page (Processing) Name : string {override, key}
OSType : uintl6 {enum}
? OtherTypeDescription : string
1 Version : string
ComputerSystem LastBootUpTime : datetime
; OSProcess | LocalDateTime : datetime
UnixProcess
See System Page (System) CurrentTimeZone : sint16
See System Page (Unix) NumberOfLicensedUsers : uint32
1 0.1 NumberOfUsers : uint32
NumberOfProcesses : uint32
MaxNumberOfProcesses : uint32

TotalSwapSpaceSize : uint64 {units}
TotalVirtualMemorySize : uint64 {units}
FreeVirtualMemory : unité4 {units}

PG_UnixProcess

reePhysicalMemory : uint64 {units}
TotalVisibleMemorySize : uint64 {units}
SizeStoredInPagingFiles : uint64 {units}
FreeSpacelnPagingFiles : uint64 {units}
MaxProcessMemorySize : uint64 {units}
Distributed : boolean
*MaxProcessesPerUser : uint32

InstalledOS See Pegasus Schema

PG_UnixProcess

Enumerate the instances of —|
the class PG_UnixProcess.

Eﬂ] 6 THE Oﬁf?‘?f GROUP
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Reboot() : uint32
Shutdown() : uint32
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Enumerate the instances of
the class PG_UnixProcess.

Ref

7
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Enumerate the instances of
the class PG_UnixProcess.
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CIM Server Role

CIM_EnabledLogicalElement —

The CIM_EnabledLogicalElement class
: \ extends LogicalElement to abstract the
EnabledlogicalElement concept of an element that is enabled and

(See Core Model) —| disabled, such as a LogicalDevice or a
A ServiceAccessPoint.

| CIM_OperatingSystem

System Process OperatingSy

See System Page (System) See System Model CreationClassName : string {key}
page (Processing) Name : string {override, key}

CIM_ComputerSystem OSType : Uint16 {enum}

T 1 OtherTypeDescription : string

Version : string

LastBootUpTime : datetime
OSProcess | LocalDateTime : datetime
CurrentTimeZone : sintl6

See System Page (Unix) NumberOfLicensedUsers : uint32
1 0.1 NumberOfUsers : uint32

T NumberOfProcesses : uint32

ComputerSystem

See System Page (System) UnixProcess

W 4 | MaxNumberOfProcesses : uint32
TotalSwapSpaceSize : uint64 {units}
TotalVirtualMemorySize : uint64 {units}
FreeVirtualMemory : unit64 {units}
FreePhysicalMemory : uint64 {units}
TotalVisibleMemorySize : uint64 {units}
0 SizeStoredInPagingFiles : uint64 {units}
PG U Nix Pro cess 0..1| FreeSpacelnPagingFiles : uint64 {units}
L - g oo — | MaxProcessMemorySize : uint64 {units}
Distributed : boolean
MaxProcessesPerUser : uint32

PG_UnixProcess

InstalledOS See Pegasus Schema

yv—

Reboot() : uint32
Shutdown() : uint32

[ﬁﬂ 8 THE Oﬁﬁ‘?ﬁ GROUP
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CIM Server Role

A

tf

CIM_EnabledLogicalElement

Enumerate the instances of the class
CIM_EnabledLogcialElement.

CIM_OperatingSystem CIM_ComputerSystem PG_UnixProcess
1
Enumerate the instances of the | | Enumerate the instances of the Enumerate the instances of
class CIM_OperatingSystem. class CIM_ComputerSystem. the class PG_UnixProcess.
9 tHE ( )pen Group
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CIM Provider Role

6\ CIM Provider is responsible for the actuaI\
processing of CIM Operations on managed

: | resources. It provides the mapping between
AT | | the CIM interface and the resource-specific

NN NN NN NN NN NN EEEEEEEEEEEAEEEEEEEEEEEEEEEERERERERERE Ry

Management Node

CIM Client . \Unterface. )
| C::I-MCIient client;
@) '_=-=.- . EEE
2 : ~ client.connectLocal();
& Operation client.enumeratelnstances(); **:
- : - :
% CIM Server - client.disconnect();
©
< 4 CIMProviders ——— =
: Managed Resources OSInfoProvider::enumeratelnstances() .
i Managed Node P <

m. 10 THE Oﬁé‘ﬂ GROUP
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CIM Operation

Implementation

(

Owner
GetClass, CreateClass, ModifyClass, | CIMOM
DeleteClass, GetQualifier,
SetQualifier, DeleteQualifier,
EnumerateQualifier,
EnumerateClasses,
EnumerateClassNames,
Getlnstance, Enumeratelnstances, Instance
EnumeratelnstanceNames, =) id
Createlnstance, Modifylnstance, roviaer
Deletelnstance
InvokeMethod Method
Provider
References, ReferenceNames, Association
Associators, AssociatorNames .
Providers

Copyright © 2003 Hewlett-Packard Development Company, L. P.
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-

A CIM Provider contains the

Implementation for a set of

CIM Operations for a defined
set of managed resources.

\

J
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Provider Registration

4 )

A Provider registers with a CIM
Server to implement a set of
operations (i.e., Provider Type) for a
class in a particular namespace.

N J

(D ] : tHE ( )pen Group

Copyright © 2003 Hewlett-Packard Development Company, L. P.

nnnnn



inwvant

OpenPegasus Developer Conference

Provider Registration

CIM Client

T

What is the value of
CIM_OperatingSystem.
NumberOfProcesses?

cimInstang€s = client.enumeratelnstances
NAMESPACE,
CLASSNAME,

1. Operation
2. Namespace
3. Class

localOnly,
includeQualifiers,
includeClassOrigin );

CIM Server 4 )

What is the value of
CIM_OperatingSystem.
NumberOfProcesses?

A Provider registers with a CIM
Server to implement a set of
operations (i.e., Provider Type) for a

Get the value of
psd_activeprocs using
pstat_getdynamic.

| OperatingSystem class in a particular namespace.

Provider \ /

HP-UX

| 5 tHE ( )pen Group
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Provider Registration

Description of Provider
e Capabilities

A Provider registers with a CIM
Server to implement a set of
operations (i.e., Provider Type) for a
class in a particular namespace.

i \_ )
CIM Operation
CIM_OperatingSystem Provider Registration
Set of Operations Instance Provider Operations
Class CIM_OperatingSystem
Namespace root/cimv2
: Managed Node
. . tHE ( )pen Group
Inwmnt Copyright © 2003 Hewlett-Packard Development Company, L. P.
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CIM Providers
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HP WBEM Services for HP-UX Fact: CIM Providers
are implemented as shared libraries.

‘¥ hpterm {goreme.cup.hp.com via TELNET}

# cimprovider -1

OperatingSystemtodule <€
ComputerSystemtodule
ProcezsModule

[PHodule
INSProvidertodul e
HTPProwidertodul e
MISProviderModule

#

) [FIlG . .
;nptfwbemﬁprwider‘sflib HP-UX CIM Provider Directo

# 1=

libComputerSystemProvider,zo  1ibNTPProvider,=so

libIMSProvider,=o lib05Frovider, o ——
libIPPraoviderModule,=so libProces=zProvider,=so

| iIiNISF'r‘wiu:Iernsn libSOProvider, so

#

=101 %]

15
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Provider Registration

RN NN E NN NN EEEsEsEsEsEsEsEsEsESESEsEsEsEsEsEEEEEEEEEEEEEEE
.

Management Node

Description of
Physical Package
(e.g., Shared Library)

Provider register includes
"iImplementation” information (e.g.,
location of the shared library).

T
CIM Operation

Operating System Provider

Interface Type

Interface Version

Location libOSProvider
: Managed Node
. : tHE ( )pen Group
invant Copyright © 2003 Hewlett-Packard Development Company, L. P.
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CIM Provider Manager

y = 4
CIM Client

eeeve e e ,
: .
: :
: CIM Server
. :
: :
: :
: :
: :
: :

CIM-XML Server
Protocol Adapter

!

e

CIM Object
Manager Schema
CIM Provider Provider

Registration

Manager
Data

.
..........................................................................................

Provider
Resource

17
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The CIM Provider Manager is A
responsible for Provider Registration,
Provider Loading and Unloading, and
the interface between the CIMOM

and CIM Providers.

J

Note: A CIM Server may support
multiple provider interfaces.

CIM Provider Manager

Abstraction Ej
C++ Provider Java Provider C Provider
Manager Manager Manager

Provider  Provider rovider Provider Provider  Provider

THE Opé‘ﬁ GROUP
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Provider Registration

RN NN E NN NN EEEsEsEsEsEsEsEsEsESESEsEsEsEsEsEEEEEEEEEEEEEEE
.

Description of
Physical Package
(e.g., Shared Library)

Management Node

Provider register includes
"iImplementation” information (e.g.,
interface type and version).

\
CIM Operation

Operating System Provider

Interface Type C++Default

Interface Version 2.1.0

Location OSProvider

Managed Node

: tHE ( )pen Group
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Provider Registration Schema

Description of
Physical Package
(e.g., Shared Library)

PG_ProviderModule

CIM_ManagedElement

Description: string;
Caption: string;
ElementName: string;

*

CIM_ManagedSystemElement

InstallDate : datetime;
Name: string;

Status: string
OperationalStatus : uint16;
StatusDescriptions][] : string;

?

Description of Provider
Capabilities

CIM_LogicalElement

A

PG_ProviderModule

Vendor: string;

Version: string;
InterfaceType: string;
InterfaceVersion: string;
Location: string

PG_Provider

PG_Provider

PG_ProviderCapabilities

PG_ProviderCapabilities

ProviderModuleName: string;
ProviderName: string;
CapabilityID: string;
ClassName: string;
Namespaces: string;
ProviderType[]: uintl6;
SupportedProperties[]: string;
SupportedMethods][]: string;

1

OperationalStatus: uint16(enum);
OtherStatusDescription: string;
PG_Providk

uint32 start();

uint32 stop();

Description of Provider
within Physical Package

erCapabilitiesElements

0 |

inwvant
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Operating System Provider

Set of Operations

Instance Provider Operations

Class CIM_OperatingSystem
Namespace root/cimv2
A
o |
CIM_OperatingSystem 3 Class g
Provider

i nstance of PG ProviderCapabilities
{
Provi der Modul eNane =
Provi der Nane =
CapabilitylD = "1";
Cl assNane = "Cl M OperatingSysteni;
Nanespaces = {"root/cinv2"};
ProviderType = { 2, 51}; [//
Support edProperties = NULL; // Al
Support edMet hods = NULL; // A

"QOper ati ngSyst enivbdul e";
"PG _Qperati ngSyst enProvi der"”;

| nst ance and Met hod

met hods

properties

Copyright © 2003 Hewlett-Packard Development Company, L. P.
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PG_ProviderCapabilities

PG_ProviderCapabilities

ProviderModuleName: string;
ProviderName: string;
CapabilityID: string;
ClassName: string;
Namespaces: string;
ProviderType[]: uint16;
SupportedProperties]]: string;
SupportedMethodsJ]: string;

Description of Provider
Capabilities

THE Oﬁé‘?ﬁ GROUP
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Provider Module

Description of
Physical Package

Operating System Provider (e.g., Shared Library)
Interface Type C++Default
Interface Version 2.1.0 PG_ProviderModule
Location OSProvider PG_ProviderModule
Vendor: string;
A Version: string:
HP-UX 1. Interface Type InterfaceType: string;
CIM_OperatingSystem 2. Interface Version >| InterfaceVersion: string;
Provider 3. Location Location: string

OperationalStatus: uint16(enum);
OtherStatusDescription: string;

i nstance of PG _Provi der Mbdul e

{ uint32 start();
Nanme = " Operati ngSyst enivbdul e”; uint32 stop();
Vendor = "Pegasus Comunity";
Version = "2.0.0";
InterfaceType = "C++Defaul t";
I nterfaceVersion = "2.1.0";
Location = "QOSProvi der"”;

ﬁﬂ] 2L THE Oﬁé‘?ﬁ GROUP
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-

\_

The Provider Registration
Schema is located in the

root/PG_InterOp Namespace.

~N

J

Copyright © 2003 Hewlett-Packard Development Company, L. P.
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root/PG_Internal Namespace

root/cimv2 Namespace

root/PG_InterOp Namespace

P
c
cl
P
s
su

_ProviderCapabilitiesElements

PG_Provider

THE Oﬁﬁ‘ﬂ GROUP
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OSProvider Registration

cimmof —nroot/PG_InterOp PG_OperatingSystem20R.mof

PG_OperatingSystem20R.mof

~_ PG_ProviderModule

i nstance of PG _Provi der Mbdul e

{
Nanme = "QOperati ngSyst enivbdul e";
Vendor = "Pegasus Community";
Version = "2.0.0";
InterfaceType = "C++Defaul t";
InterfaceVersion = "2.1.0";
Locati on = "OSProvi der";

}s

i nstance of PG Provider

{ PG_Provider

Nanme = "PG Qperati ngSystenProvider";
b

Pr ovi der Modul eNanme = " Qperati ngSyst enivodul e";

0 |

inwvant

23

{

b

PG_ProviderCapabilities

i nstance of PG ProviderCapabilities

Provi der Modul eName = " Operati ngSyst enivbdul e";
Provi der Nane = "PG _Qper ati ngSyst enProvi der";
CapabilitylD = "1";

Cl assNane = "ClI M OperatingSystent;

Nanespaces = {"root/cim2"};

ProviderType = { 2, 5}; // Instance and Met hod
SupportedProperties = NULL; // Al properties
SupportedMet hods = NULL; // Al methods

i nstance of PG ProviderCapabilities

{

Provi der Modul eName = " Operati ngSyst enivbdul e";
Provi der Nane = "PG _Qper ati ngSyst enPr ovi der";
CapabilitylD = "2";

Cl assNane = "PG QperatingSystent;

Nanespaces = {"root/cim2"};

ProviderType = { 2, 5}; // Instance and Met hod
SupportedProperties = NULL; // Al properties
SupportedMet hods = NULL; // All methods

Copyright © 2003 Hewlett-Packard Development Company, L. P.
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cimprovider Utility

M cimprovider — disable, enable, remove or list

registered CIM Providers or CIM Provider
modules.

cimprovider — dizable, enable, remove or list registered CIM providers
ar CIM provider modules and module status

The il option for thiz command can be executed by any uzeri{z», All
other options require superuser permissions,

Thiz command dizables, enables, or removes one CIM provider module ar
CIM provider at a time,

m. 2 THE Opé’?ﬂ GROUP
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% hpterm {goreme.cup.hp.com via TELNET}

# cimprovider -1

OperatingSystemModule

ComputerSystentodul e

Processtindule List Provider Modules
IPModul e

INSProviderModule

MTPProvidertodule

MISProviderModule

#

# cimprovider -1 -m ComputerSystemtlodule  List Providers
PG_ComputerSystenProyvider

#

# cimprovider -1 -m ProcessModule
ProcessProvider
ProcessStatProvider

#

# cimprovider -1 -m OperatingSystemtodule
PG_OperatingSystemProvider

#

# cimprovider -1 -m IPModule
[PPEpProvider

BIFTLEpProvider

[PRouteProvider

2 |

=10f x|

bl

25
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Instance Provider

CIM Operation Implementation Owner

Getlnstance, Enumeratelnstances, Instance Provider
EnumeratelnstanceNames, Createlnstance,
Modifylnstance, Deletelnstance

[ T " AEEL eissssasssasssassssssssasssasssEEssEEsEEEssEEEsEEEsEEEsEEEEEEEREEREEEE
LN .

w

- CIMClient client | . A
' CIM Server ‘

e cllent connectLocaI()

cllent enumeratelnstances(); 4—-—>CIM Instance Provider

¥
o Managed Resources
- client.disconnect();

Managed Node

. .
---------------------------------------------------------------------- -

[ﬁﬂ 27 THE Oﬁé‘?ﬁ GROUP

Copyright © 2003 Hewlett-Packard Development Company, L. P.

inwvant



OpenPegasus Developer Conference

Instance Provider Example

# ozinfo

OperatingSystem Information

Host: bodie,cup,hp,com

Mames HP-LK

Yerzion: B,11,00

Uzerlicenze; Unlimited uzer license

05Capability: 32 bit

LastBootTime: May 12, 2003 8:54:53 (07003

LocalllateTime: Jun 14, 2003 10:46:5 {-0700%

igstemUpTime: 280VEEE seconds = 32 days, 1 hr, Bl ming, B =ecs

Packaged with CIM Server is an Operating A
System Provider that serves as an Instance
Provider for the CIM_OperatingSystem and
PG_OperatingSystem classes in the

root/cimv2 namespace.

J

Inwwnt Copyright © 2003 Hewlett-Packard Development Company, L. P.
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Instance Provider Example

(

In the C++ Client Overview Module, we
developed a client, EnumlinstanceExample,

HP WBEM Services.

-

~

that accessed the OS Provider packaged with

J

29

Copyright © 2003 Hewlett-Packard Development Company, L. P.
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& Enumidnst ancesTrample.opp - Sobeged .-J.ﬂ.li”
i E:-- E:_ E:ﬂ'f:., rrrsmml % hpterm {(goreme.cup.hp.com via TELNET}) 10l x| L
s e |14 pud
S *_?_' charss argv] JoptsSwbemdzamplesC]l azsCl ienta/Enum InstancesExample
‘ ;"J.-“!l"’llE';'{CtH&'lt HEAE # make
Cance Comuame cLes aCC +DDB4 -AA -mt -c -0 EnumlnstancesExample,o -IAoptAwbemdinclude -DPEG
try ASUS_PLATFORM_HPUX_IAG4_ACC -DHPUX_IAB4_MATIVE_COMPILER -DPECASUIS_TEMP_HARDCODED
P _IMD_DELIYERY -DINDICATIOM_DIR=“"Awar optswbem™" EnumInstancesExample,cpp
String aCC +DD64 -AA -mt -LAopt wbem/lib —oEnumInstancesExample ErumlnstancesEx
sertme ample,o -lpegcommon —lpegclient -lpthread -1rt
Bon1san # ,/EnumInstancesExample
Soelean Total Mumber of Processes: 144
.?;?H':i;:ll:.rtranrn #

&

A5 Thie cormactLacal C11
A local clisnta., The corection 18 aubtomabical ly aufShenEicatsd ||
Fi

% cimInstances = client.enumeratelnstances(

/i NAMESPACE,

7 CLASSNAME,

4 deeplnheritance,
localOnly,
includeQualifiers,

ui includeClassOrigin );

. @ Uint32 index = cimInstances[0].findProperty("NumberOfProcesses");

[ Uint32 numberOfProcesses;

1 © ciminstances[0].getProperty(index).getValue().get(humberOfProcesses);

rewrt cout << "Total Number of Processes: " << numberOfProcesses << endl;
3 |

et
[ﬁﬂ 30 THE Oﬁé‘?ﬁ GROUP
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Module Example

In this module , we'll replace the packaged Operating System Provider
with our own implementation.

We'll use EnuminstanceExample to test our new Provider.

m. 31 THE Oﬁé‘ﬂ GROUP
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OS Provider Implementation

Let's start with a simple, but rather
uninteresting OS Provider
implementation.

What is the value of
CIM_OperatingSystem.
NumberOfProcesses?

CIM_ERR_NOT_SUPPORTED

2 tHE ( )pen Group

Copyright © 2003 Hewlett-Packard Development Company, L. P.
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4.,-,__JJ
CIM Instance Provider

wold DSInfoProviders sgetInstancel
COMST OEracioninnrext & conoes
ComstT CIMODJeCTPACR & 1mstanceR
corsT Boolean 1ncledequalifers
corst Boolean incledellassirigl
corst CIMPrODErTELIST & DropertyList,
IrrtancekesporseHensl &r & handl=r)

thres CIMHOESupportedException"OSintoProsd der
“doer ot FUpporT gerinsoamcET);

1

woid G8Infofrovider; jenumeratelns tanoes |
ComsT Operacioniontest & COnoedt,
corsr CHMibjectPaich & classieference,
Boalman incledejual i ers,
comst Boolesn incledellass0rigin,
comet CIMPrOperTyLlisT & prapertyList,
TretancekaspoeseHandl er & handlar)

COFE L

thriw CIMHDCSUpporTedEaceprionl O InTubrow der ©
“doss not SUPPOFT EnamEratelnsCenceEsT;

1

wodd 05 InfoP roviders §enumerste Dns Tanoemames |
l::rh Operariononmest & congest,
corst CIMObjectPach & classReference,

DDJEEEF‘!HI"HEIJHSE"H.HIHH & heedler)

thries CIMMEESUpporiadEceprionl O Infobrgsd der ©
Udosr non SUPPOTT EmemEratelnsoencEdsmesT]

1

wnid OSInfoProviders imodi fyInscamce(]
ooPs T OperacionionestT & conbest,
oorst ClMObjectPach & instancefreterence,
oors T CIMIns cance & inscancedbject,
corst Boglean includejuslif™ers,
corst CIMProperTyldst & properiyiist,
Aesponsekandler & handler)

thris CIMHDESupportedEceprion ["OSInfofrow dar
! Ydoes not SUpporT mocH eI tance ')

woid l:l‘ilnfcﬁrl:--' dar; sorearslnscancel
COPST OEErarionionCest & conoesdt,
-IM0b)ecTRADN & imsranceRetErance,
CIMIN: cance & 1nscancedniece,
DDJEEEF‘!HI"HEIJHSE"H.HIHH & heedler)

L

'.':l'!- T

thrie CIMHDCSUpporTedExcepnion OSInfofrow der
“doss not SUPpOFT CreatelvsTance' )i

1

woid DSInfofroviders jdel ecelnsoamcel]
COMST OEEracionionceaxt & conoest,
comsT CIMObjecTPACn & instanceRaTErence,
Aesponsebandlsr & mandler)

4]

OSInfoProvider::getinstance()

Getlnstance, Enumeratelnstances,
EnumeratelnstanceNames,
Createlnstance, Modifylnstance,
Deletelnstance

|

OSInfoProvider::enumeratelnstances()

OSInfoProvider::enumeratelnstanceNames()

OSinfoProvider::modifylnstance()

4

inwvant
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0 |

inwvant

Hack Alert: In this module, we'll
temporarily replace the packaged
Operating System Provider with

our own implementation.

# make build
make dizablelSProvider

# pud
Joptswbendzamples/Cl azsProviders /Mot Supported]SProvider I |

cimprovider -d -m OperatingSuystemdodule 1. Disable and Unload OS

Disabling provider module,.. ]
Provider module dizabled successfully, PrOVIder
make
aCC —c -o 05InfoProviderMain,o +I064 -AA -mt +Z2 -IAoptdubendinclude -DPEG
ASUS_PLATFORM_HPUX_TAE4 _ACC -DHPUX_IAG4_WATIYE_COMPILER -DPEGASUS_TEMP_HARDCODED_I
WO_DELIVERY -DINDICATIOM_DIR=%"Awarsoptsuwbem~" O0SInfoProviderMain.coo

alC -c -o 0SInfoProvider,o +D0DE4 -AA -nt +Z -IAopt . .
_PLATFORML HPUY_ 1664 ACC ~DHPUR 1664 NATIVE COWPILER -Trecee 2-  Build New Provider

ELIVERY -DIMDICATION_DIR=%" var opt/wbem" 0SInfoProvider,cpp

aCC +I064 -AR -mt +7 -b -W1.+= -W1.+bAoptswbenslib -LAoptAwbems1ib -DIPEGAS
IS_PLATFORM_HPUX_TAR4 _ACC -DHPLE_TAG4_MWATIVE_COMPILER -DPEGASUS_TEMP_HARDCODED_IMD
_DELIMERY -DIMDICATION_DIR=%"/var/optfwbem™" -olib0SProvider,zo 05InfoProviderMai
n,o 05InfoProvider,o -lpthread -1rt -lpegcommon -lpegclient

make -i unlink i
rn —f Aoptdwbendproviders/1ib/1 ib05SPravider, so 3. Replace OS Provider.
In —f -= AoptsubemszamplesClazsProviders/NotSuppor-teddSProvider 1 ib0SProwi

der.=s0 Jopt/wbenproviderss1ib/1ib05SProvider,so
make enablel5Provider .
cimprovider - -m OperatingSystemtodule 4, Enable OS Provider

Enabling provider module,..
F'r*iuiu:ler* module enabled successfully,
#

I
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wold OSInfafroviders igetInsTancel

ozinfo error: CIM_ERE_MOT_SUPPORTED: The redque
sted operation iz not supported: "05InfoProwvid
I er dogs hnot support enumeratelnstances"”

CORET L2

et | [ % hpterm (goreme.cuphp.com ¥i - 10| x| % hpterm {goreme.cup.hp.com ¥i -10] x|
corsT Bogl

PR # ozinfo # L /EnumlnztancesExample

Error: CIM_ERR_MNOT_SUPPORTED: The requested op
eration iz not supported: "0SInfoProvider does
not support enumeratelnstances"

#
# 1

thr s LLHHDE"'UDD'.I'EEIJE'IEEDL"I"F LA
“dpes AOE SUpRO

wodd 05 InfoProviders enumerateDns tanoem
COPST OEErarionontest & conbmx
corst CIMObjectPach & classiefsr
ObjecchathdEspans esandler & hane

thr e '.I.“"'III':"".'DD'.\"':'EIJE'\ICED'."\"'F UISEr
"dper nor 1-'.'DDT"

wnid OSInfoProviders imodi fyInscamce(]
ooPs T OperacioniontestT & conbesd
oorst CIMObjectPach & insTanceRe
oors T CIMIns cance & 4nscancedbe
comst Boolean incledeluslifers,
oorst CIMProperTyiist & properiy
Aesponsekandler & handler)

thr s CIMHOTSUpporTRdEazape on"OEEr
"does not SUpRoe

woid l.-unf-:l-rl:--' dar; sorearslnscancel
DAST OErATIONG ONEeNT & Connes
l:'.rr- IM0bjectPach & imstanceks
ConsT CIMINSCance & 1nscancednls
Objecchathfespons esandler & hai

thr o LLHHDE"'UDD'.I'EEIJI:'IEEDL"I"F LE )
“dpes NOE FUpRO

woid DFInfoProviders poel enelnsoancel

Azzponsekandler & handler)

4]

CORFT ORSraC e DNLExE & COnDEdT,
comst CIMObjectPath & imstanceRaferance,

coestT £ AMPPOEErTYLAET & EFIJD!"'E:IIL'UE ||
TretancekarpoeseHandl er & handlar)

void OSInfoProvider::enumeratelnstances(
const OperationContext & context,
const CIMObjectPath & classReference,
const Boolean includeQualifiers,
const Boolean includeClassOrigin,
const CIMPropertyList & propertyList,
InstanceResponseHandler & handler)

throw CIMNotSupportedException(*OSinfoProvider "
"does not support enumeratelnstances");

}
By

inwvant
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Provider Implementation

Management Node

Now let's try something slightly more
AR complicated, but not really more useful.
CIM Client ©
A i | Instead of returning NOT SUPPORTED.
o] T E————— i | The new implementation will return the
= value 12345 for NumberOfProcesses.
o N J
(@)
@
g A
<4 CIM Server What is the value of
CIM_OperatingSystem.
CIM Providers y NumberOfProcesses?
. Managed Resources T
Managed Node 12345

m. 3 THE Opé‘ﬂ GROUP
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.i"_. Lnumdnst ancesl pample.opp - Sobegasd

£l Gk Fomel e

Finclude <Pepaswe 001 a0t ATHOTent, e

FEAASUS_US THY_FEdatid |
PEOASUS_USIHG STO!

int main{ink &rgc, char®* arge]
i

ConsT CIMMsmespaceHane HAMESFACE = CIMHamespacesame [Mrootsoimed ;I
CONST < IMNERE CLASTMAME = CIMH&TE |- CIM_DEer AT1ng5ys De

OpenPegasus Developer Conference

try
scring nosTRamE = “localhost|
uinciz SO THLEET = SSEE]
HAET oif ECFRAEEE = CGUESCC

const CIMNamespaceNam
const CIMName

clident ltent]

&
A4 Thi cormmctLacal Client APT Craates a oorrsction To Che ar

AMESPACE = CIMNamespaceName ("root/cimv2");
CLASSNAME = CIMName ("CIM_OperatingSystem");

Af Tocal clieantn, The commection 18 automatically authenbicatsd
A4 Tor the cyurrent pser, The connect C1ient &R, can be psed to create
A mn HTTE connection with the mepver definsd by The WL in sddress,
A user name and Password TRformation can De passed

A0 UEing rhe coffgct C1iEAC APT.

client, commact[hogrders  moertierhar

gg mmeare ez ClMINStANCES =

cimInsbamcEy = ol

e mrsd s nammrsardh-

NAMESPACE,
CLASSNAME

UInciz Wedds = C1AT
Uinel: FasbEra Tre o
cimIniEacan 0] .. gef
couk <5 "Total Huml

localOnly,

includeQualifiers,

includeClassOrigin );
4

clienc.disconnect]
cafchi E=oamaticrd &)
rr o2 TErrar; Yo

ce
i1l

return D;
b -

<] a P
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Operating System Provider

CIM_OperatingSystem

As an Instance Provider our OS Provider

ang Deletelnstance for the

CIM OperatlngSystem :

m classes.

CreationClassName: string [key]
Name: string [key]

OSType: uintl6
OtherTypeDescription: string
Version: string

LastBootUpTime: datetime
LocalDateTime: datetime
CurrentTlmeZone smtl6

int32

umberOfUsers: uint32
NumberOfProcesses: uint32

TotalSwapSpaceSize: uint64
TotalVirtualMemorySize: uint64
FreeVirtualMemory: unit64
FreePhysicalMemory: uint64
TotalVisibleMemorySize: uint64
SizeStoredInPagingFiles: uint64
FreeSpacelnPagingFiles: uint64
MaxProcessMemorySize: uint64
Distributed: boolean
MaxProcessesPerUser: uint32

PG_OperatingSystem

OperatingSystemCapability: string
SystemUpTime: uint64;

Reboot(): uint32
Shutdown(): uint32

38
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Enumeratelnstance

CIM Operation

PPTTTLLLLLLTT T Yo Enumeratelnstances
,“‘ "o <namedInstance>*Enumeratelnstances (
. CIM Client o] [IN] <className> ClassName,
pRL LT NPT L A [IN,OPTIONAL] boolean LocalOnly = true,

[IN,OPTIONAL] boolean Deeplnheritance = true,
[IN,OPTIONAL] boolean IncludeQualifiers = false,

N [IN,OPTIONAL] boolean IncludeClassOrigin = false,
Issue CIM [IN,OPTIONAL,NULL] string PropertyList [] = NULL
Operation )
Request enumeratelnstances’.,, OpenPegasus C++ Client API

Array<CIMInstance> enumeratelnstancés T
const CIMNamespaceName& nameSpace,
const CIMName& className,

Boolean deeplnheritance = true,

CIM Server Boolean localOnly = true,

Boolean includeQualifiers = false,

Boolean includeClassOrigin = false,

const CIMPropertyList& propertyList = CIMPropertyList()

[ﬁﬂ 39 THE Oﬁé‘?ﬁ GROUP
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Enumeratelnstance

CIM Operation

y o 4 Enumeratelnstances
<namedInstance>*Enumeratelnstances (
CIM Server [IN] <className> ClassName,
[IN,OPTIONAL] boolean LocalOnly = true,
[IN,OPTIONAL] boolean Deeplnheritance = true,
[IN,OPTIONAL] boolean IncludeQualifiers = false,
[IN,OPTIONAL] boolean IncludeClassOrigin = false,
[IN,OPTIONAL,NULL] string PropertyList [] = NULL
)
Process CIM
Operation enumeratelnstancés OpenPegasus C++ Provider API:

virtual void enumeratelnstances (
const OperationContext & context,

gumm llll....
u® ny
® [

R '~.0 const CIMObjectPath & classReference,
:’ . const Boolean includeQualifiers,
5 CIM Provider . const Boolean includeClassOrigin,
“.. ‘.0' const CIMPropertyList & propertyList,

.

InstanceResponseHandler & handler) = 0;

.
¥ ®
.... ““
"Tsggmmunnn®

[ﬁﬂ 4 THE Oﬁé‘?ﬁ GROUP
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CIM Operation

enumeratelnstances OpenPegasus C++ Client API

Array<CIMInstance> enumeratelnstances (
A const CIMNamespaceName& nameSpace,
. const CIMName& className,

CIM Client Boolean deeplnheritance = true,
Boolean localOnly = true,
Boolean includeQualifiers = false,
Boolean includeClassOrigin = false,
const CIMPropertyList& propertyList = CIMPropertyList()

CIM Server

| enumeratelnstances OpenPegasus C++ Provider API

virtual void enumeratelnstances (
const OperationContext & context,
const CIMObjectPath & classReference,
. const Boolean includeQualifiers,
CIM Provider const Boolean includeClassOrigin,
const CIMPropertyList & propertyList,
InstanceResponseHandler & handler) = 0;

[ﬁﬂ " THE Oﬁé‘?ﬁ GROUP
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llllll

4 .
Begin
enumeratelnstance
Processing
) !
Populate
_>
. NamedInstance

!

Deliver
Namedlnstance

!

End
enumeratelnstance
Processing

Copyright © 2003 Hewlett-Packard Development Company, L. P.
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CIM Provider Logic

enumerateinstances  QpenPegasus C++ Provider API

virtual void enumeratelnstances (
const OperationContext & context,
const CIMObjectPath & classReference,
const Boolean includeQualifiers,

Begin enumeratelnstance handler.processing();
Processing . ’

v

[ Populate NamedInstance ]

v

Deliver Namedinstance handler.deliver(instance);

v

[ End enumeratelnstance ] handler.complete();
43

Processing

0 |

inwvant
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CIM Provider Logic

4 _ N
Begin
enumeratelnstance
Processing
, ! \ 1. Initialize instance with key
R Populate properties; set object path.
Namedinstance 2. Add non-key properties to
\ T o instance.
Deliver

Namedlnstance

!

End
enumeratelnstance
Processing

[‘GP) . tHE ( )pen Group
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Ej 0O5SInfoProvider.cpp - Motepad

Edit Format  Help 1. Initialize instance with key properties .

1

{

1

2. Set object path.

CIMInstance
OsInfofrovider::i_initializeNamedInstanceconst CIMObjectrath& classReference,

Const String OsName]

Array<ZIMEeyBEinding> keys;
CIMInstance instance(classkreference.getClassMame(]];

keys . append (CIMEeyEinding(''CsCreationc] assMame",
CSCREATIONCLASSHAME, getstring(), CIMEKeyBinding: :STRIMG]];
keyes . append (CIMEeyBinding('"CsName', CSNAME,
CIMEewBinding: i STRING] ) ;
keys.append (CIMEeyBinding("CreationZlassMame',
CREATIONCLASSNAME. getstring(l), CIMEeyBinding: :STRING]);
keys . append(CIMEeyBinding(' " Mame', OSMame,
CIMEewBinding: i STRING] ) ;
instance.setracth{CIMObjectrath(CSNAME, classReference.getMamespace(],
CSCREATIONCLASSHAME, getstring(l, kewsll;

instance. addrroperty ([ CIMProperty "CSsCreationClassName'",
CSCREATIONCLASSHAME . getsStringCl00;
instance. addrroperty (CIMProperty("CSHame', CSHAME]];
instance.addrroperty (CIMProperty("CreationclassName",
CREATIONCLASSNAME . QetsString[)];
instance.addrroperty (CIMProperty (" Name', OSMamel];

instance.setFath(CIMObjectPath(CSHAME, "root/cinn2',
CSCREATIONCLASSHAME, getstring(), kewsl];

returniinstance];

void 0sInfoProwvider::getInstancel(

CONST OperationContext & COontext,

Cconst CIMObjectPath & instancereTerence,
const Boolean includejualifiers,

const Boolean includecClassorigin,

const CIMFropertylist & propertylList,
InstanceresponseHandler & handler)

OpenPegasus Developer Conference

-

a7
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=10l x|

throw CIMMotSupportedException("0sInfoFrowvider
"does not support getInstance'];

1

woid osInfoProwvider: ienumerateInstances(

const CIMObjectPath & classkreference, K

const Boolean includedualifiers, |nstance_
const Boolean includellassorigin,

const CIMPropertylList & propertylist,

InstanceresponseHandler & handler)

CIMInstance instance;
CIMMame classHName = classkReference.get’lassHame(];
CIMObjectrath objectrath;

it [([className.equal ("PG_Operatingswstem'l1) ||
[(classMame.equal ("CIM_OperatingSystem" 1]
{

handler.processing(l;
instance = _initializeNamedInstance(classreference, '"'My0s'"];

Jint2z MumberOfProcesses = 123245,
instance, addProperty ([ CIMFroperty (" MumberofFrocesses",
WumberOfProcessesl];

handler.deliver(instance];
handler.complete(];

else

{

throw CIMHotSupportedE<ception("0sInfoProvider
Uint32 NumberOfProcesses = 12345;

Wi

=]

Const Operationcontext & context, 3. Add non-key properties to

instance.addProperty(CIMProperty(*NumberOfProcesses”,
NumberOfProcesses));

24|

46
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Build New Version of Provider

0 |

inwvant

% hpterm {goreme.cup.hp.com via TELMET} - |I:I|E|

# pud
Joptdubemszampl e Tl azzProviders/F ixedProcessNunber05PRoy i der
# make build

make dizablelSProvider

cimprovider —d -m OperatingSystemtodule
Dizabling provider module,..
Provider module dizabled successfully,

mak g

alC -c -o 05InfoProviderMain,o +D0E4 -AA -mt +Z2 -I/optswbemdinclude -DPEG
ASUS_PLATFORM_HPUX_TAB4_ACC -DHPUX_TAG4 _MATIVE _COMPILER -TPEGASUS_TEMP_HARTICODED_I
WO_DELIVERY -DIWDICATIOM_DIR=%"/war/opt/wbems" 05InfoProviderdain,cpp

alC -c -o 05InfoProvider,o +DDE4 -AA -mt +Z -I/optdwbemdinclude -DPEGASIIS
_PLATFORM_HPUX_IAG4_ACC -DHPUX_IAG4_MATIVE_COMPILER -DPEGASIS_TEMP_HARDCODED_IND_T
ELIMERY -DIMDICATION_DIR=%"/vardoptiwbem™" 05InfoProvider,cpp

aCC +D06d -AA -mt +2 -b -Wl.+= —W1.+bsoptAubenslib -LAoptswbems1ib -DPEGAS
JS_PLATFORM_HPUX _IAG4_ACC -DIHPUX_IAG4_MWATIVE_COMPILER -DPEGASUS_TEMP_HARTICODED_IMD
_DELIYERY -DINDICATIOM_DIR=“"/varsoptfwbem" -olib0SProvider.so 05InfoProvidertai
n,a 05InfoProvider,o —1pthread -lrt —lpegcommon —lpegeolient

make -i unlink

rm —f Sopt/wben/providersS1ib/1ib0SProvider,so

In -f -= fopt/wbemszamples/C] azzProviders/F ixedProcessNumber05Providers 1160
SProvider,so Aoptdwbemdproviderss/1ib/ 1 ib0SProvider,so

make enablelSProvider

cimprovider —e -m OperatingSystemtodule ¥ h
Enabling provider module,.. X hpterm {gureme.cup.

ir‘imder module enabled successfully, # +HEnumInstance&Example

# 1

Tatal Number of Procezzes: 12345

=101 %]

47
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More Things to Consider ...

0 |

inwvant

enumeratelnstances OpenPegasus C++ Provider API

virtual void enumeratelnstances (
const OperationContext & context,
const CIMObjectPath & classReference,
const Boolean includeQualifiers,
const Boolean includeClassOrigin,
const CIMPropertyList & propertyList,
InstanceResponseHandler & handler) = 0;

const OperationContext & context
|

const Boolean includeQualifiers
|

Copyright © 2003 Hewlett-Packard Development Company, L. P.
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const Boolean includeClassOrigin

const CIMPropertyList & propertyList
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Module Content

C++ Provider Overview

= Concept Overview

= Provider Example

» Instance Provider API
= Method Provider API

0 | .

| tHE ( )pen Group
inwvant Copyright © 2003 Hewlett-Packard Development Company, L. P. =



OpenPegasus Developer Conference

Instance Provider

CIM Operation Implementation Owner

Getlnstance, Enumeratelnstances, Instance Provider
EnumeratelnstanceNames, Createlnstance,
Modifylnstance, Deletelnstance

[ T " AEEL eissssasssasssassssssssasssasssEEssEEsEEEssEEEsEEEsEEEsEEEEEEEREEREEEE
LN .

w

- CIMClient client | . A
' CIM Server ‘

e cllent connectLocaI()

cllent enumeratelnstances(); 4—-—>CIM Instance Provider

¥
o Managed Resources
- client.disconnect();

Managed Node

. .
---------------------------------------------------------------------- -

[ﬁﬂ 50 THE Oﬁé‘?ﬁ GROUP
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Instance Provider Example

# ozinfo

OperatingSystem Information

Host: bodie,cup,hp,com

Mames HP-LK

Yerzion: B,11,00

Uzerlicenze; Unlimited uzer license

05Capability: 32 bit

LastBootTime: May 12, 2003 8:54:53 (07003

LocalllateTime: Jun 14, 2003 10:46:5 {-0700%

igstemUpTime: 280VEEE seconds = 32 days, 1 hr, Bl ming, B =ecs

Packaged with CIM Server is an Operating A
System Provider that serves as an Instance
Provider for the CIM_OperatingSystem and
PG_OperatingSystem classes in the

root/cimv2 namespace.

J

Inwwnt Copyright © 2003 Hewlett-Packard Development Company, L. P.
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0 |

inwvant

CIM_Process

CSCreationClassName : string [Key]
CSName : string [Key]
OSCreationClassName : string [Key]

OSName : string [Key]

KernelModeTime: uint64

CreationClassName: string [key] In this module, we'll replace the
Handle: string [key] . .
Priority: uint32 packaged Process Provider with
ExecutionState: uint16 . ‘g

OtherExecutionDescription: string our own, significantly less useful,
CreationDate: datetime . .

TerminationDate: datetime Imp|ementaﬂ0n.

UserModeTime: uint64
WorkingSetSize: uint64

?

PG_UnixProcess

ParentProcesslID: string
RealUserID: uint64
ProcessGrouplD: uint64
ProcessSessionID: uint64
ProcessTTY: string
ModulePath: string
Parameters: string
ProcessNiceValue: uint32
ProcessWaitingForEvent: string

52
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Process Provider Registration

0 |

inwvant

PG_

{

}s

{

}s

cimmof —nroot/PG_InterOp PG_UnixProcess20R.mof

PG_OperatingSystem20R.mof

i nstance of PG _Provi der Mbdul e

/1 Provider for

i nstance of PG Provider

ProviderModule

ecccccces
..............
. .
. .
o .
. .

Name = ProcessIVbduI e"

Locat i an, "ProcessPr OVI de[,

Vendor = "'Pegaeus Gommumi ty";
Version = "2.0.0"
InterfaceType =

I nterfaceVersion =

" C++Def ault";
"2.1.0";

PG _Uni xProcess

PG_Provider

Pr ovi der Modul eName = " ProcessMdul e";
Name = "ProcessProvider”;

Copyright © 2003 Hewlett-Packard Development Company, L. P.
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PG_ProviderCapabilities

i nstance of PG ProviderCapabilities

{
Pr ovi der Modul eNanme = " ProcesshMdul e";

Provi der Nane = "ProcessProvider"
Capabi lityl D =z, 008 eeeeeenn,
d assNane =" ’
Nanmespaces =-.

ProviderType = { 2 }; [/ Instance
SupportedProperties = NULL; // Al properties
SupportedMet hods = NULL; // Al methods

i

i nstance of PG _ProviderCapabilities

{

Pr ovi der Modul eNanme = " ProcesshMdul e";
Provi der Name = " ProcessProvi der"”

Capabi | i tyI D m.¥2v5 e,

d assName =:* PG Uni xPr ocess”

Namespaces = {-rQof./ ci.mu2" '}

ProviderType = { 2 }; // Instance
SupportedProperties = NULL; // Al properties
SupportedMet hods = NULL; // All methods

THE Oﬁé‘?ﬁ GROUP
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Build New Version of Provider

‘¥ hpterm {goreme.cup.hp.com via TELNET) - |EI|E|

# pud
JoptsuwbemdzanplesCl azsProviders/ProcessProviderl
# make build

make dizableProcessProvider

cimprovider -d -m ProcezsModule
DNizabling provider module, .,
Provider module dizabled successfully,

make

aCC -c -o ProcessInfoProvider.o +I064 -AR -mt +2 -I/optswbemsinclude -DPEGASIS_FLA
HPUX_IAB4_ACC -DHPUE_IAE4_MNATIME_COMPILER -DPEGASUS_TEMP_HARDCODED_IMD_DELIVERY -DIMDICATIO
WevarSoptSwben"  ProcessInfoProvider,cpp

aCC +ID64 -AA -mt +Z -b -W1,+s -WI,+b/optswbenslib -Lfopt wbems1ib -DPEGASUS_PLATFO
#_IAR4_ACC -DHPUX_IAB4_NATIME_COMPILER -DPEGASUS_TEMP_HARDCODED_IMD_DELIMERY -DIMDICATION_D
varsoptAwbens"  -olibProcessProvider,so ProcessInfoProviderMain,o ProcessInfoProvider.o -lp
-1rt -lpegcommon —lpegclient

make —i unlink

rm —f Soptswben/providers/1ibs/ ] ibProcessProvider,so

In -f -z JfoptsfubemszamplesClazzProviders/ProcessProviderly] ibProcezsProvider 20 fop
dproviderssSlib/1ibProcessProvider,so

make enableProcessProvider

cimprovider - -m ProcessModule
Enabling provider module, ..
Priuider module enabled successfully,
#

ﬁﬂ] 54 THE Oﬁé‘?ﬁ GROUP
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getinstance

CIM Operation

Getlnstance,
Enumeratelnstances,
EnumeratelnstanceNames,

Deletelnstance

Createlnstance, Modifylnstance,

getinstance OpenPegasus C++ Client API

CiMInstance getinstance( e

const CIMNamespaceName& nameSpace, .
const CIMObjectPath& instanceName, CIM Client
Boolean localOnly = true,

Boolean includeQualifiers = false,

Boolean includeClassOrigin = false,

const CIMPropertyList& propertyList = CIMPropertyList()

getinstance OpenPegasus C++ Provider API

0 |

inwvant

void getinstance( e—

const OperationContext & context,

const CIMObjectPath & instanceReference,  CIM Provider
const Boolean includeQualifiers,

const Boolean includeClassOrigin,

const CIMPropertyList & propertyList,

InstanceResponseHandler & handler) = 0;

. tHE ( )pen Group
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CIM Provider Logic

4 ,
Begin

getinstance
Processing

~

v

Validate Input
Build Instance
v

Deliver Instance

| ProcessIinloProvider.cpp - Motepad ..[nlﬂ

Bl [t Fomst Hep

v

End
getinstance
Processing

inwvant

1]

=

Foid ProCess INTorroy ] 0ers S QECING CANCEL al

ST E Dpbrab1ononte=t & Contie=k,

oot CIAMOh]ectFach & inscanceReference,
oo T BooleEn includeduald fiers,

O T BOoTean includec]assorigin,

comt CIASrapertyl 19k & properEpliek,
Ims cyncef e nons edand1er & handleEr)

CIWTr LEndd Thd Cances
Cllisgme Classsdame = inscancefeference. pecslassiame(];
i jecoFarch objecofFachy

i [elansMame.equal CCPG_UniEFrocess™ il ||
Lol asssmme, equal CCCIM_ProcessT)))

Aot TAGEyRInd inge EirgBindings = instanceReterance. gatkayBinddmgs(;
Wntd mueherOfoeys = keyBindings. 51ze0);

winciz index = Of

UIiACIZ2 @id = Df

CihEsyRInding EeyRinding;

CIMmame DD Ty R

Tn'lr {index < fumbero ey ) Validate Input

wayEinding = keyEindings[indece+]
SrGOEr Ty MAE - KEy 0100, QECHamE )

;1' (oromer tysiame . equsl CHENDLEPROPERTYHSME )

o = GEAY CEEyRIndTng- gervalued ). geecseringd i
nrEk;

]
;f COoid » MUMBEROFRUNNINGFROCESSES) || fpid <= 073

tFirga CIMIMva ] 1dPar et erExcapei ond “ Invalid Handl a3

1

Fild | & o CEs s inarl g H

imbance = _ImElalizedamedInsEancek ey (1muEanceReTerencs, Bu Ild Instance
_Amitiald zesamedIns cancedonEeys Cinscance, piddi

mandl e, de 1 verCins Cancel

Fuird i corg Tate ) S

]'lge n
throw CIWMotRupportedE=cepE1on]"Process InfoProvider @ Dellver InStance

‘does not support class T o+ classHamE, geEsTringlho,
=

[
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Bi= Edt Fomet Helo

OpenPegasus Developer Conference

peold ProcessIntoProsd der: gecinstancel

COMST OPErAT]onNConTeEst & CONTExE,

consT <IMObjectFach & instanceRerersnce,
consT Boolean includeQualifiers,

comst Boolesn anc)wedec]sszOriging

const CIMFropertylist & propertyliist,
InscanceRespons eHandler & handler)

CIMINnstance instance;
CIMHamE classhans = wnstanceReference, geeClasepane(]);
CIMJbj=ctPath objecEFRAth;

if {Eﬂ a5 g Hame . equal E"F‘G_Uﬂ‘i «Pracess®y] ||
classiame. equal ("CIM_Frocess’ )]

ArP S TMEEyRT ndings KeyR1ndings = in§CancereTarancd. gRTKayR1ndings )}
UIAE1: AushdroTEeps = Kyl ndifgs .. 55300

winciz dndex = o

uincid: pid = o}

CIMEeyBinding keyBindings;

CIMHAME propsrtyhame)

while {index « numb=rOfEeys]
i

kevBinding = keyEindings [1ndextt];
propertyhams = keyEinding. getkamsl;z

1{'F (propertyiame. equa’l (HANDLEFROFERTYMAME] )

id = atod (keyBindimg, getvalve] ). getcstringl:
reak;

1
iT ([pid > FMMBEROFRUNHINGFROCESSES] || (pid <= 0]}

Cherow ©IMINvalidraraseTeri=ception [“Invalid Handle");

handler.processing();

instance = _indcializedamedIns tancekeys (1ns cancefeference,
_imitiali zensmedIns tancedonkeys (1nstance, pid))
handler.del1ver{instance)]

handl=r.complete ()]

pidl;

else

throw CIMHMotSupportedException”FrocessInfoProvider =
“does not suppork class Yo+ classmame, gEtsEring]) D;

=

Validate Input

Build Instance
_initializeNamedInstanceKeys()
_initializeNamedInstanceNonKeys()

inwvant
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&} ProcessInfoProvider.cpp - Notepad -0l x|

—— File  Edit  Format  Help

CIMInstance FrocessInToRrovider::_initializeMamedInstanceke

uint3z pidl

OpenPegasus Developer Conference

const CIMObjectPatha classReference, BU|Id |nstance

CIMMame className = classkreference.getClassName(];
CIMInstance instance(classMame];

char pidvalue[32];

sprintfipidvalue, "%u', pidl;

keys.append (CIMEewBinding(CSCREATIONCLASSPROFPERTYNAME,
CSCREATIONCLASSHAME. getstring(l,
CIMEeyBinding: : STRING]I]:

keys . append(CIMEeyBEinding (CSHAMEPROFERTVNAME ,
CSNAME, CIMEeyBinding::STRIMNG])];

keys . append (CIMEewEBinding(OSCREATIONCLASSPROFERTYNAME,
OSCREATIONCLASSHAME. getstring(l,
CIMEeyBinding: : STRINGI];

keys . append(CIMEeyBEinding (OSHAMEPROFERTVNAME ,
OSNAME, CIMEeyBinding::STRIMNG])];

keys . append (CIMEewBinding(CREATIONCLASSPROFPERTYMAME,
CREATIOMCLASSHAME. getstring(l,
CIMEeyEBinding: : STRINGI]:

keys . append (CIMEewBinding(HANDLEPROFPERTYNAME, sString(pidwvaluel,
CIMEeyBinding: : STRINGI];

instance.setFath(CIMObjectPrath(CSHAME, classkReference.getMamespace(],
className, keysll;

instance.addrroperty (CIMProperty (CSCREATIONCLASSPROFERTYNAME,
CSCREATIONCLASSHAME . getstring(d)];
instance.addrroperty (CIMProperty (CSNAMEPROFPERTYMAME, CSMAME]];
instance.addrroperty (CIMProperty (0SCREATIONCLASSPROFERTYNAME,
OSCREATIONCLASSHAME . getstring(d)];
instance.addrroperty (CIMPropertCy (OSNAMEPROFPERTYMAME, OSMAME]];
instance.addrroperty (CIMProperty (CREATIONCLASSPROFPERTYMAME,
CREATIOMCLASSHAME. getstring(l];
instance.addrroperty (CIMProperty (HANDLEPROFERTYMAME, String(pidwaluelll;

instance.setPath(CIMObjectrath(CSHAME, "root/cinmez",
CSCREATIONCLASSNAME. Qetstring(), keysll;

returninstancel;

Array<CIMkeyEinding= kewys; _| n |t|a| | ZeNam ed In Stan CeKeyS ()

58
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getinstance

Build Instance

& ProcessInfoProvider.cpp - Notepad _initializeNamedInstanceKeys()

File Edit Format Help _initializeNamedInstanceNonKeys()
r
woid ProcessInfoProwider::_initializeMamedInstanceNonkeys( "J
CIMInstance & instance,
Uint3z pidl

{

S Hote: This example uses contriwved walues for Process properties.

A5 In the real world, these walues would come from the underlying swstem.

S For this example, the Priority of a process s camputed using

S the formula pid % 2 + 1. _J

Uint32 priority = pid % 3 + 1;

instance. addrProperty(CIMProperty (PRIORITYPROFPERTYMAME, priorityll;

S For this example, the Name of a process 15 constructed as

S the concatenation of the word "Process" fTollowed by the

AL walue of the FPID.

char name[3z2];

sprintf(name, "Process x=u', pidl;

instance. addProperty (CIMProperty (MAMEPROPERTYHNAME, String(namell]l;
} w
1] | W
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CIM Provider Logic

4 _ )
Begin

getinstance
Processing

v

| ProcessIinloProvider.cpp - Motepad

Bl [t Fomst Hep

Validate Input
Build Instance
( ¢ N\
Deliver Instance

v

End
getinstance
Processing

inwvant

1]

]

Foid ProCess INTorroy ] 0ers S QECING CANCEL

ST E Dpbrab1ononte=t & Contie=k,

oot CIAMOh]ectFach & inscanceReference,
oo T BooleEn includeduald fiers,

O T BOoTean includec]assorigin,

comt CIASrapertyl 19k & properEpliek,
Ims cyncef e nons edand1er & handleEr)

CIWTr LEndd Thd Cances
Cllisgme Classsdame = inscancefeference. pecslassiame(];
o i ecoFach objecofachy

i [elansMame.equal CCPG_UniEFrocess™ il ||
Lol asssmme, equal CCCIM_ProcessT)))

Aot TAGEyRInd inge EirgBindings = instanceReterance. gatkayBinddmgs(;
Wntd mueherOfoeys = keyBindings. 51ze0);

winciz index = Of

UIiACIZ2 @id = Df

CihEsyRInding EeyRinding;

CIMmame DD Ty R

whii i (index < numberoTEEys )

mayEinding = IIZEJ.-I:=1I'II:|1I1?5[1HI:IE-:+1-]:
EENOErTyNAE = KEyDINdTng. QECHEE )

;1' (oromer tysiame . equsl CHENDLEPROPERTYHSME )

o = GEAY CEEyRIndTng- gervalued ). geecseringd i
nrEk;

]
;f COoid » MUMBEROFRUNNINGFROCESSES) || fpid <= 073

tFirga CIMIMva ] 1dPar et erExcapei ond “ Invalid Handl a3

1

Fild | & o CEs s inarl g

imbance = _ImElalizedamedIniEance ey (1muEanceReferencs, pid);
_Amitiald zesamedIns cancedonEeys Cinscance, piddi

mandl e, de 1 verCins Cancel

Fuird i corg Tate ) S

1
alse

throw CIWMotRupportedE=cepE1on]"Process InfoProvider @
‘doss not suppore c1a5s T o+ classHamE, gErsSTringla,

Deliver Instanc

A

e
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enumeratelnstances

CIM Operation

Getlnstance,
Enumeratelnstances,
EnumeratelnstanceNames,

Deletelnstance

Createlnstance, Modifylnstance,

0 |

inwvant

enumeratelnstances OpenPegasus C++ Client API

Array<CIMInstance> enumeratelnstances ( *

const CIMNamespaceName& nameSpace,
const CIMName& className, CIM Client
Boolean deeplnheritance = true,

Boolean localOnly = true,

Boolean includeQualifiers = false,

Boolean includeClassOrigin = false,

const CIMPropertyList& propertyList = CIMPropertyList()

enumeratelnstances OpenPegasus C++ Provider API

virtual void enumeratelnstances ( *

const OperationContext & context,
const CIMObjectPath & classReference, CIM Provider
const Boolean includeQualifiers,

const Boolean includeClassOrigin,

const CIMPropertyList & propertyList,
InstanceResponseHandler & handler) = 0;

. tHE ( )pen Group
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CIM Provider Logic

&} ProcessInfoProvider.cpp - Notepad -|O] x|

. File Edit Formak Help
Begin _ _ =l
woid ProcessInToProwvider::enumerateInstancesi
Const Operationfontext & context
enumeratelnStanceS const CIMObjectrPath & c1assRefer‘éncE,
const Boolean includequalifiers,

PFOCGSSIng const Boolean includeClassorigin,

const CIMPropertylList & propertylist,
InstancerResponseHandler & handler]|

v {
CIMINnstance instance;
CIMHName classMame = classReference.getclassName(l;

Va"date |nput cIMObjectFath objectFath;

\ / A4 Note: we need to be careful that we don't

A& enumerate instances Tor both the CIM_Process
A& class and the PS_UnixProcess class. 'We
( ) A& need to avoid creating duplicates.

\ Bu”d |nstance ) '1i:'l= (classmMame.equal ("PG_UnixProcess"]) Validate Input

‘ handler.processingl;
( N for [(Uint2z i = 1; i <= HNUMBEROFRUNWMNINGPROCZESSES; i++)
; {
De“Ver Instance instance = _initializeMamedInstancekeys(classkReference, il
_ ) _initializeNamedInstanceMonkeys (instance, il;: i

handler.deliver(instancel;

v o eees: Build and Deliver
End

Hse Instances
enumeratelnstances }

Processing -
. | W
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Ej ProcessInfoProvider.cpp - Motepad

=10l x|

OpenPegasus Developer Conference

== Elle Edit Faormat Help
wioid ProcessInfoFrowvider::enumerateInstances(
CONST Operationiontext & Context,
Const CIMObjectrath & classReTerence,
const Boolean includeQualifiers,
const Boolean includellassOorigin,
const CIMPropertylist & propertylist,
InstanceresponsedHandler & handler]|
{
CIMINnstance instance;
CIMMame className = classRefTerence.getClassMame(]);
CIMObjectrath objectrath;
S Mote: we need to be careful that we don't
S enumerate instances for both the CIM_Process
S/ class and the PG_UnixFProcess cClass. wWe
S need to avoid creating duplicates.
it [(className.equal ("Pa_UnixFrocess' ]
{
handler.processingls;
for (UWint32 i = 1; 1 <= NUMEEROFRUNNIMWIPROCZESSES;: i++]
1
instance = _initializeNamedInstancekeys (C]lassReference,
_initializeNamedInstanceNonkeys(instance, 1iJ;
handler.deliver(instancel;
handler.complete(];
1
else
{ . .
throw CIMNotSupportedException("ProcessInforrowvider "
"does not support class " + className.getsStringi(ll;
}
1
.| |

0 |

inwvant

113
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enumeratelnstanceNames

enumeratelnstances OpenPegasus C++ Client API

CIM Operation

Array<CIMObjectPath> enumeratelnstanceNar :
const CIMNamespaceName& nameSpace, CIM Client
const CIMName& className

);

EnumeratelnstanceNames,
Createlnstance, Modifylnstance,
Deletelnstance

Getlnstance, Enumeratelnstances,

0 |

inwvant

enumeratelnstanceNames OPenPegasus C++ Provider API

void enumeratelnstanceNames(
const OperationContext & context, .
const CIMObjectPath & classReference, CIM Provider

ObjectPathResponseHandler & handler) : |

| . tHE ( )pen Group
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CIM Provider Logic

Beg | n &} ProcessInfoProvider.cpp - Notepad =101 x|

. File Edit Formak Help
ProceSSIng wioid ProcessInfoProvider::enumerateInstanceMames

const OperationContext & context,
* const CIMObjectrath & classrReference,

ObjectPathresponseHandler & handler)

( {
Vel'lfy _werifyauthorization{context]; Verlfy Authorlzatlon
. . CIMObjectrath objectrath;
Authorlzatlon CIMMame classMame = classkReference.getClassHame(];
. A4 Hote: we need to be careful that we don't
¢ A4 enumerate instances for both the CIM_Frocess
A4 class and the PG_UnixProcess class. wWe
( A4 need to avoid creating duplicates.
it [className.equal ("PG_UnixProcess']] =

handler.processing(l;

for [Uint3z i = 1; i <= NUMBEROFRUNNIMGFROCESSES; 1++)

ﬁbjg_lctPagh_lé _'irE'iE'i_a'I'izeuﬁjiectPath(c'lassREferencE, il;
. . andler.deliwver(objectrathl;
Build & Deliver ] ten cometecs; Build and Deli
ObjectPath bise u(u)b'gztpateh;ver
throw CIMNotSupportedException("ProcessIntoFrovider ! J
* } "does not support class " + classMame.getstring(ll;
} =
End - A | ﬁ
Processing
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enumeratelnstanceNames

& ProcessInfoProvider.cpp - Notepad - 10| x|

File Edit Farmat Help

woid ProcessInfoRrowvider::enumerateInstancedames
const OperationContext & context,
Cconst CIMObjectPath & classReference,
ObjectrathresponseHandl er & handler)

_werifyauthorization(context];

CIMObjectFath objectFath; 0 . .
CIMMame classMame = classReference.getclassName(); Verlfy Authorization

S4 Note: we need to be careful that we don't
A4 oenumerate instances fTor both the CIM_Process
Sd class and the Po_UnixProcess class. 'we

A4 need to avoid creating duplicates.

if (className.equal ("PG_URi=<Process']]

handler.processing(l; Validate Input
for [Uint2z i = 1; 1 <= NUMEBEROFRUNNIMNGPROCESSES; 1++]

objectrath = _initializeobjectrathiclassreterence, i1;
handler.deliver{objectrathl;

I
} handler.complete(]; Build and Deliver
u{e:'lse | ObjeCtPathS

throw CIMNotSupportedException("ProcessInfoProvider
"does not support class " + className.getstring(l);

| 4 ol
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enumeratelnstanceNames

Verify Authorization

& ProcessInfoProvider.cpp - Notepad O] x|
Eile Edit Faormat Help
-]
wvoid ProcessInToProwvider::_werifyauthaorization(
const OperationContext & context)
{
String userdame; I |
try
IdentityContainer container = context.get(Identitwlontainer::NaME];
userMame = container.getUserdame];
1
catch (...]
{
throw CIMACcessDeniedException(
"Must be a walid swstem user to do this CIM Operation.'];
1
1
-
< | B
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enumeratelnstanceNames

& ProcessInfoProvider.cpp - Notepad i i |

File Edit Format Help Build and Deliver ObjectPaths

CIMObjectrPath ProcessInfoFrowvider::i_initializedobjectrath(

Const CIMObjectPatha classreference, initial IZeObj ectPath
Uint2z pidl —

Array<CIMKeyBinding= keys;

CIMHame classHName = classReference.getllassNamer];

char pidvalue[2z];

sprintf(pidvalue, "#=u', pidl; -J

keys . append (CIMKevEinding (CSCREATIONCLASSPROFPERTYHNAME,
CSCREATIONCLASSNAME . Qetstring(l,
CIMEeyBinding: i STRING]];
keys . append (CIMKeyEinding (CSNAMEFROFER T YNAME,
CEMAME, CIMEeyBinding::STRING)]:
kevs.append(CIMEeyEinding(OSCREATIONCLASSPROFPERTYHNAME,
OSCREATIONCLASSNAME . Qetstring(l,
CIMEeyBinding: i STRING]];
keys . append (CIMKeyEinding (0OSNAMEFROPER T¥NAME,
OSHAME, CIMEeyBinding: :STRING]]:
keys.append (CIMKeyBinding (CREATIONCLASSPFROPERTYNAME,
CREATIONCLASSHNAME, getstringl],
CIMEeyBinding: : STRING];
keys.append (CIMKeyBEinding(HANDLEPROPERTYNAME, String(pidwvaluel,
CIMEeyBinding: : STRING];

return(CIMObjectrath(CSHNAME, classReference.getNamespace( ],
className, keys]];

[

-

4] 2
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createlnstance

createlnstance OpenPegasus C++ Client API

CIM Operation

CIMObjectPath createlnstance(

Getlnstance,
Enumeratelnstances,
EnumeratelnstanceNames,

Deletelnstance

Createlnstance, Modifylnstance,

const CIMNamespaceName& nameSpace, CIM Client
const CIMInstance& newlnstance
); |
createlnstance OpenPegasus C++ Provider API

0 |

inwvant

virtual void createlnstance(
const OperationContext & context,
const CIMObjectPath & instanceReference, .
const CIMInstance & instanceObiject, CIM Provider
ObjectPathResponseHandler & handler) = 0;

6 THE Oﬁé‘?ﬁ GROUP
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modifylnstance

CIM Operation

Getlnstance,
Enumeratelnstances,
EnumeratelnstanceNames,

Deletelnstance

Createlnstance, Modifylnstance,

0 |

inwvant

modifylnstances OpenPegasus C++ Client API

void modifylnstance( .
const CIMNamespaceName& nameSpace, CIM Client
const CIMInstance& modifiedinstance,

Boolean includeQualifiers = true,
const CIMPropertyList& propertyList = CIMPropertyList()

)i
modifylnstance OpenPegasus C++ Provider API
virtual void modifylnstance( —

const OperationContext & context,

const CIMObjectPath & instanceReference, CIM Provider
const CIMInstance & instanceObject,

const Boolean includeQualifiers,

const CIMPropertyList & propertyList,

ResponseHandler & handler) = 0;

0 THE Oﬁé‘?ﬁ GROUP
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deletelnstance

deletelnstance Open Pegasus C++ Client API
void deletelnstance( :
const CIMNamespaceName& nameSpace, CIM Client
const CIMObjectPath& instanceName |
CIM Operation
Getlnstance,
Enumeratelnstances,
EnumeratelnstanceNames,
Createlnstance, Modifylnstance,
Deletelnstance
de'ete'nstance Open Pegasus C++ PFOVIder API
]

void deletelnstance( —

const OperationContext & context,

const CIMObjectPath & instanceReference, .
ResponseHandler & handler) = 0; CIM Provider

[ﬁﬂ 7 THE Oﬁé‘?ﬁ GROUP
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OpenPegasus Developer Conference

Initialize

initialize OpenPegasus C++ Provider API
void initialize(CIMOMHandle & cimom) = 0; —
CIM Provider

~

The initialize function allows the provider to conduct the necessary
preparations to handle requests. It is called only once during the
lifetime of the provider. This function must complete before the CIM
Server invokes any other function of the provider, other than
terminate.

J
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terminate

terminate OpenPegasus C++ Provider API
y 4

CIM Provider

void terminate(void) = O;

@terminate function allows the provider to conduct the necessary\
preparations for termination. This function may be called by the CIM
Server at any time, including initialization. Once invoked, no other
provider functions are invoked until after an eventual call to initialize.

The provider may, for example, do the following in the terminate
function:

* close files or I/O streams

» release resources such as shared memory

* inform concurrently executing requests to complete immediately
» kill subprocesses

\_ /
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OpenPegasus Developer Conference

ﬂ ProcessInfoProvider.cpp - Motepad

File Edit Format Help

=10l %]

FrocessInfoProvider::ProcessInforProvider(woid)

{
}

FrocessInfoProvider: i~FrocessInfoProvider(woid)

i
}

wvoid ProcessInfoProvider:iinitialize(CIMOMHandle & cimam)

i
}

woid FrocessInToRFrowider::terminate(wvwoid)

delete this;
1

l

>

| aw

74
Copyright © 2003 Hewlett-Packard Development Company, L. P.

THE Opé’?ﬂ GROUP



OpenPegasus Developer Conference

Module Content

C++ Provider Overview

= Concept Overview

= Provider Example

= Instance Provider API
= Method Provider API

0 | -

| tHE ( )pen Group
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Method Provider

CIM Operation Implementation Owner
InvokeMethod Method Provider
S — - p——
- CIMClient client; y 4
client.connectLocal(); : CIM Server
e “-'“.clién.t..invokeMethod(); < > CIM Method Provider y

o Managed Resources
- client.disconnect();

Managed Node

.
---------------------------------------------------------------------- -

ﬁﬂ] 6 THE Oﬁé‘?ﬁ GROUP
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Process Provider

inwvant

CIM_Process

CSName : string [Key]

OSName : string [Key]
CreationClassName: string [key]
Handle: string [key]

Priority: uint32

ExecutionState: uintl6

CreationDate: datetime
TerminationDate: datetime
KernelModeTime: uint64
UserModeTime: uint64
WorkingSetSize: uint64

CSCreationClassName : string [Key]

OSCreationClassName : string [Key]

OtherExecutionDescription: string

ﬁ

PG_UnixProcess

ParentProcessID: string
RealUserID: uint64
ProcessGrouplD: uint64
ProcessSessionlD: uint64
ProcessTTY: string
ModulePath: string
Parameters: string
ProcessNiceValue: uint32

ProgessWaitingForEvent-string-==«=-.....___

uint32 kill ([IN] uint32 SignalNumber,

[=eeeeaa.. JQUT] string Proces§_N_qme);..----“"‘

‘e

In this module, let's add a "kill"
method to the Process Provider
we developed in the previous
module.

To do this, we will need to add the
definition of a "kill" method to the
PG_UnixProcess class.

77 THE Oﬁé‘?ﬁ GROUP
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PG UnixProcess Extension

0'¢

inwvant

P

'.

L ]

CIM_Process

CSCreationClassName : string [Key]
CSName : string [Key]
OSCreationClassName : string [Key]
OSName : string [Key]
CreationClassName: string [key]
Handle: string [key]

Priority: uint32

ExecutionState: uintl6
OtherExecutionDescription: string
CreationDate: datetime
TerminationDate: datetime
KernelModeTime: uint64
UserModeTime: uint64
WorkingSetSize: uint64

We can use the cimmof compile to
load the new PG_UnixProcess
class definition.

% hpterm {goreme.cup.hp.com via TELNET)

# cimmof -k

=10l x|

HOF Compiler wversion 1,200

Uzage: cimmof [-h] [-wl

—aE | -a¥ | -aE¥1 [-I path] [-n namespacel [file, ...l
kb elp

~h - zhow
| - ZUpPpress warnings
? -1 path - zpecify an include path
-n hamespace - override the default CIMRepozitory namespace
PG _UnixProcess -uz - allow update of an exizting class definition,
_ -aE  -- allow creation, either through addition or modification, of Experimental classes,

ParentProcessID: string -a¥  -- allow both Major and Down Rewizion Schema changes,
RealUserID: uint64 -aEY -- allow both Experimental and Yersion Schema changes,
ProcessGrouplD: uint64 #
ProcessSessionlD: uint64
ProcessTTY: string
ModulePath: string
Parameters: string
ProcessNiceValue: uint32
f:o_cg§§Wauing FarEvents SWing ww y , , "raas

it ]
uint32 kill ([IN] uint32 SignalNumber, oo ¥ i

[OUT] string ProcessName); _ge*f

Copyright © 2003 Hewlett-Packard Development Company, L. P.
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iInvokeMethod

0 |

inwvant

CIM Operation

invokeMethod

invokeMethod OpenPegasus C++ Client API

CIMValue invokeMethod( e

const CIMNamespaceName& nameSpace,

const CIMObjectPath& instanceName, CIM Client
const CIMName& methodName,

const Array<CIMParamValue>& inParameters,
Array<CIMParamValue>& outParameters

invokeMethod OpenPegasus C++ Provider API

void invokeMethod( i

const OperationContext & context, .
const CIMObjectPath & objectReference, CIM Provider
const CIMName & methodName,

const Array<CIMParamValue> & inParameters, ‘

MethodResultResponseHandler & handler) = 0;

7 THE Oﬁé‘?ﬁ GROUP
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Eile Edit

Farrmak

Help

=10l x|

<

[#include <Pegasus/FProviderACIMInstancefrrowider. b=
= ok -l e

O f e

class FrocessInfoProwider :
public CIMInstancerrowvider, CIMMethodProwider

éﬁlﬁ

ProcessInToOProvider wol1d);

wirtual

~ProcessInforrovider(woid);

A4 CIMProwvider interface

wirtual
wirtual

woid initialize(CIMOMHandle & cCimom);
wvoid terminate(woidl;

S4 CIMInstancerrowider interface

wirtual

wirtual

wirtual

wirtual

wirtual

woid getInstancel(

const OperationContext & context,
const CIMObjectrath & ref,

const EBoolean includequalifiers,
const EBoolean includeClassorigin,
const CIMPropertylList & propertylList,
InstanceResponseHandler & handler);

woid enumerateInstances(

CONst Operationfontext & context,
const CIMObjectrath & ref,

const EBoolean includequalifiers,
const EBoolean includeClassorigin,
const CIMPropertylist & propertylist,
InstanceResponseHandler & handler);

woid enumerateInstanceMames

const Operationfontext & context,
const CIMObjectrath & ref,
ObjectrathresponseHandler & handler);

woid modi fyInstance(

const OperationContext & context,
const CIMObjectrath & ref,

const CIMInstance & obj,

const EBoolean includequalifiers,
const CIMPropertylist & propertylist,
ResponseHandler & handler];

woid createInstancel

const Operationfontext & context,
const CIMObjectrPath & ref,

const CIMInstance & obj,

OpenPegasus Developer Conference

ProcessinfoProvider

CIMMethodProvider.

Note: We need to define the

ClIMInstanceProvider and a

as both a

|

0 |
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CIM Provider Logic

[ \ Eyrreor o revelenope  Selopad __[n_ﬂ
B . Bla Edi Fyresl Help

-
egln wiid PracedsiInTefravide: - i makel et hed] _I
COAST OEErAT G onTeT & O,

invokeMethod LT Chiusim s menane

Corgk irrn;l--'.l\:I:HFql'l'rh'\-ul.l::- & Inrarsmelers,
METHOINES i TS @i eHand] & & handler])

ProceSSing j t FF comrert & fully qualified refererce into & Tocal refareancs

FFo(ehass name amd meyd onlylie

crmbjsctrath 1pCa RETEFENCE = CIMDL I TFATA]
SErimgll,
Serimgll
r N ﬁbjtim:i‘h‘tﬁct.qﬂ SETET P TN
ODIECTRETEr SN &, JETE BT NdLNEE {100

Validate Input mandtur srocersimc;

L ) 1T [ObjecTRETEFERCE, QRIS AT TR, SqUR] [“E_FrocEssT )]

v LF (et hoduame. saual (731173 Validate Input

11 [CinFarsmerers, size(] 1= 1) |
(inFarsrwtary 0] . gacfarameterians ] = "Signal domtar )

ExeCUte the : T o CIMISwET 10 o aeeTEr B e T 10 Il 10 59gnel “ s
Operation e

thrisa €IMDrs 1 dfarameterExceptien Droalid methed mame] |

]
+ arry -E:IIIII'ETB'\"I\:I'-'I?- Wy i g5 = GbjEceREferenDe, Qe EE mddngs
yimthl pid = _getPlodiesd ndings )

Deliver Results ] i

pararesl, getiei peaTnusher];

¢ S ewecune Will -5 3ignal pid Execute the Operation

S For thviep eaamgl e, the Aemes af & procEEr 95 comMTrucc®o &8

A4 the cancatenation of the word "Frocess” falloesd by the
A4 walug of TRE PIO,

cher maws|ir]
End wprintf{mass, ""Frocess W', pid); |
Fard ler . de 11 ver Far afda | ue [CIMFAOraicsl e "Proc s Bame'', SErdmad s 0l 0
invokeMethod A R I Deliver Results

Fare |8 . Sonip |8 EEl 2
—

Processing " o
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ﬂ ProcessInfoProvider.cpp - Notepad

File Edit Formak Help

=101 x|

woid ProcessInfoProvider: :inwvokeMethod(
const OperationContext & context,
caonst CIMObjectrath & objectrReference,
Canst CIMMame & methodMame,
canst Array<CIMFaramJsalue= & inParameters,
Methodresul tResponseHandler & handler)

AL ocomvert a fully gualified reference into a Tocal reference
A5 class name and keys only].
CIMObjectrath localreTerence = CIMObjectrathi

Stringll,

SEringl

objectReference.getclassHName ],

objectReference. getkeyBindings (10,

handler.praocessing(l;
if [objectReference.getllassName).equal [("P3_Frocess'"]]
if [methodMame.equal C"ki11'"370

if [(inParameters.size(] = 1]
[inFarameters[0].getFarameterame] = "signalMumber']]

throw CIMInwalidrarameterException("Inwalid signal'l;

else

thraw CIMInwvalidrarameterException("Inwvalid method name'];

Array<CIMEeyvBinding> keyBindings = objectReference.getkeyBindings(l;
Uint3z pid = _getPID(keyEindingsl;

Uint3z signalnNumber;
CIMvalue paramval = inParameters[0].getvaluell;
paranal..getsignalHumber;

S For this example, the Name of a process s constructed as

/4 the concatenation of the word "Process'" followed by the

AL walue of the PID.

char name[3z2];

sprintf(name, "Process %u", pidl;

handler.deliwverraramsalue (CIMFParamyalue'ProcessName’, stringlnamell];

S Return error status of kKill aperation

handler.deld CIMvalue(Uint32(0717; :
h22d1§;.c§m;¥gzgtj; aluefuine3z (1) Deliver Results

[}

M
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Provider Registation

.F_.IHI. UnisProcess 20 mof - Notepad
Gl Edt Farmst  Help

=101 x|

-
.
o*

.
ey

}," we have ong sRared 1ibrary module WiTh Deo peow Gers
F iR el Process and ProCesiSran

instance of PG_Frowvt derdodul=

e = "ProcessHodulet
LOCATian = "Processproyi der” |
wandor = "PeEgasus Communi by
vErsion = “I.0.0";
InterTaceType = "Ceelefault™;

|®

3 InTarfaceversion = "3, 1.0%]
"

AF Frowvnder for PS_UnixProcess
insgance ot PO_Prowvi der

Frovidermodul edlame = “FrocsssModule";
Mame = "FrocessProvider’;

}:
inscance af po_Providercapabilities
Prow derModull edame = “FrocessModule";

Froviderkiame = "PFrocessProwvider”;
CagabiliTyrn = "1";

Note: We still need to register the Process
Provider as the "kill* method provider for the
PG_UnixProcess and CIM_Process classes.
First, we need to update the registration mof,
PG_UnixProcess20R.mof.

Classname = @ CTH P S b r s anannnnna,
Lo blemerpAles = { YrootScimez” 1 BRbLLETTNS

F'rcl-.-'1d=r‘T3-'pz = 2, & ¥37 #F Inctance tra,,
SupporCedPropErTi&s = NULLE FF A11 progerties K
} EhﬂpﬂpqtmE:hUdT = MULLE SF A1 m@Thods _.--“
.....I...................-....-.--..--lll-------

instance of PO_ProviderCapabt11ties

Frosi dermodul gsame: = “FrocessModule” )
Frovidernghe = "Pr‘lJIiEESPI"“I]'-'l der;
Capabi 19EwID = "2";
_i;'l,-:l.ss-m---PFﬁ-uan‘rmn!-q.......___

P Hamespaces = { "rootfocimez™ §i reEag,, .
FroviderType = [ 2, B }3 JAf Instance "o
SupporredProperties = WULL; A1 progercies
” SupportecHathods = { “kil1™ }; A7 ﬂu 'I rul:tm-:rf

4]

inwvant
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Note: Now we just need to re-
register the Process Provider.

% hpterm {goreme.cup.hp.com via TELNET}

# cimprovider -1

IPModule

INSProviderModule

HTPProviderModule

SIProvidertodule
ComputerSystemtlodule
OperatingSystemModule
SamplelnstanceProviderdodule
SampleMethodProviderfodule
SamplelndicationProviderfodule
Processiodul e

# cimprovider -r -m ProcezsModule
lIeleting provider module, ..

Provider module deleted successfully,
# cimmof -n rootdPG_Interdp PG_UnixProcess20R,mof

# 1

=10 x|
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‘% hpterm {goreme.cup.hp.com via TELNET)

<SIMPLERELQ:

<METHODCALL MAME="Ekill">
<LOCALIMSTAMCEPATH:
<LOCALMAMESPACEPATH:

<MNAMESPACE MAME="toot"

“MNAMESPACE MAME="cimw2"/
+/LOCALMAMESPACEPATH:

“INSTAMCENAME CLASSHWAME="CIM_Process"»
<EE¥BIMDIMNG MAME="CreationClassMame">
+KEYYALUE WALUETYPE="string"»</ EEYYALUE>
REYBIMIING:

<KEYBIMDIMG MAME="C5CreationClassMame">

OpenPegasus Developer Conference

=10] x|

SKEYWALUE YALLETYPE="string"></KEYWALLES ‘X hpterm (goreme.cup.hp.com via TELNET) 10| =l
EEEEE?éH?éEEﬁHHEzuESHamE"} <fuml werzion="1,0" encoding="utf-8" "
SKEYWALLE VALUETYPE="string" > < KEYWALUE <LIHM EIHUEﬁﬁfﬂ”z 2,0° DTIVERSION= %;ﬂ ;.
C/REYBINDINGS <MESSAGE ID="1001" PROTOCOLYERSION="1,0":
<KEYBINDING NAME="Handle"> <SIMPLERSF I
<KEYWALUE VALUETYPE="string" >1</ KEYYALUE: <METHODRESPONSE MAME="kill"Xx
</EEYBINDING: <EETUEMYALLE PRRAMTYPE="uint3z2">
SEEYBIMDIMG MAME="0S5CreationClazsMame" > <MALUE>0 AYALLE -
CKEYWALLE VALUETYPE="string"»< KEYWALUE > < /RETURNVALLE >
C/KEYBINDING> ) <PARAMYALUE MAME="ProcessMame" PARAMTYPE="string">
EEE¥EéﬁEéNEHEEE$;PESwaEE'} "¢ AKEYVALLES SYALUE Process 1</VALUE>
="ztring
<AKEYRINDING &/PARAMYALLE
N T ANCENATES £ /METHODRESPOMSE >
£/SIMPLERSP:
</LOCAL TMSTANCERATH:
<PARAMVALLE MAME="SignalMumber" PARAMTYPE="yin & MESSAGE>
HALUE G AALLE </CTH:
< PERAMYALLE i
</METHODCALL>
</SIMPLERED>
< /MESSAGE>
CATIH
i
. 8 THE Oﬁé‘?ﬁ GROUP
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& InvokeMethodExample.cpp - Notepad

File Edit Farmak Help

OpenPegasus Developer Conference

=101 x|

Array<CIMEeyBinding= keyBindings;

CIMObjectrath instanceWame = CIMObjectFath(string::EMFTY,
MAMESPAZE, CLASSHAME,
keyBindingsl;

Array<CIMParamyvaluex jnFarams;
Array<CIMParamyalue= outParams;

inFarams.append(ZIMFaramysalue("signalbumber', CIMvalueUint3z2(537710;

CIMvalue retvalue = client.invokeMmethod(
NAMESFACE,
instanceMame,
CIMMame("ki11"],

inFarams,
OUtFarams’;
Uint3z retCode;
it ((retvalue.getTypel(] = CIMTYPE_UINTZ2] && ((lretvalue.isMull(ll]
retvalue.get(retode];
caout << "retCode = " <« retCode << endl;

else

cerr << "Error: inwalid return walue" << endl;

if [outParams.sizel(] !'= 1]
cerr << "Error: inwalid output parameter'" << endl;

else

{ . .
String ProcessName = String: :EMPTY;
CIMvalue paramval = autFarams[0].getvalueil;
paramval.get(Frocesshamel;

Ccout << "Processhame = <« ProcessMame << endl;

client.disconnect(];

1
catchi(Exceptiona e)

cerr << "Error:

<« e.getMessage] << endl;
exit(1];

return 0;

1

keyEindings.append (ZIMEeyEinding(CSCREATIONCLASSPROPERTYNAME, String::EMPTY,
keyBindings.append (CIMKeywEindingCSNAMEPROPERTYMAME, String::EMPTY, CIMEewBinding::STRING));
keyeindings.append (CIMKeyEindingOSCREATIONCLASSPROPERTYNAME, String::EMPTY,
keyBindings.append (CIMKeyEindingOSNAMEPROPERTYMNAME, String::EMPTY, CIMEKewBinding::STRING)];
keyBEindings . append (CIMKeyEindingCREATIONCLASSPROFPERTWNAME, String::EMPTY, CIMKewBinding::sTR
keyBindings.append (CIMKeyEinding{HANDLEFROFERTYNAME, FPID, CIMKewBinding::STRIMNG]];
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