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Terminology

Indlcatlon Subscrlptlon

: Management Node
: ie Event. The occurrence of a

CIM Client :  phenomenon of interest. For
Subscriber example, an Event can denote

Indication Receipt &
Consumption

A EEEEEEEEEEEEEEEEEEEsSEEEEESEEEEEEEEEEEEEEEEEEd
H .

the occurrence of a disk write
error, a failed authentication

Management : attempt, or even a mouse click.
NOde— _ Indication. The representation
:  of the occurrence of an Event.
CIM Listener 4———»  CIM Server !
Indication . CIM Indication
Consumer I\I/:I’rowde(rjs T ———
.................................................. anage Indication Generation
Resources .

Managed Node

Indlcatlon Generatlon
& Delivery
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Indlcatlon Subscrlptlon

Management Node

Subscription

Client :
: CIM Client .
Indication Receipt & Subs:nber
Consumption S o
,.M ......................... t ................. . Indlcatlon
i Managemen rintion
P Node i e Subscriptio

: y ] Indlcatlon _

CIM Listener ~ Delivery = cCiv Server .

Indication Subscription. The
process of registering to receive
Indications.

Indication Delivery. The
process of transporting one or
more indications to a designated
destination. The intended
protocol and destination are
specified as part of the
subscription definition.

Subscription Client. A CIM

Indication CIM Indication Client application that creates
Consumer Providers :  subscriptions.
: Managed ’ .
.................................................. RESOUICES E-Ven-t Detection +
; Indication Generation
Managed Node '
Indlcatlon Generatlon
& Delivery .
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Indication Hierarchy

What’'s Available /~

CIM_Indication
Abstract

The CIM Indication Hierarchy is
used to describe the Events that can
be represented as CIM Indications.

Indicationldentifier:string;

IndicationTime:datetime

Correlatedindications]: string;

An abstract class, CIM _Indication,
serves as the base class for all

A

@dication classes.

~

J

Abstract

CIM_ClassIndication CIM_Instindication

Abstract

ClassDefinition: string Sourcelnstance: string

CIM_Processindication
Abstract

6
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Processindication

tHE ()pern Group
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SNMPTraplndication

Enterprise: string
AgentAddress: string

SpecificTrap: uint32
TimeStamp: datetime

GenericTrap: uintl6 {Enum}

VarBindNames: string [ ]
VarBindSyntaxes: uint16 [ ] {Enum}
VarBindValues: string [ ] {OctetString}

Alertindication

Description: string

OtherAlertType: string

OtherSeverity: string

Trending: uint16 {Enum}

EventID: string
EventTIme: datetime

SystemName: string
ProviderName: string

AlertingManagedElement: string
AlertType: uint16 {Enum, Required}

PerceivedSeverity: uint16 {Required, Enum}

ProbableCause: uint16 {Required, Enum}
ProbableCauseDescription: string

RecommendedActions: string [ ]

SystemCreationClassName string

?

ThresholdIndication

Alertinstindication

Thresholdldentifier: string
ThresholdValue: string
ObservedValue: string

AlertType: uint16 {Override,
Default=7}

IndObject: string
{EmbeddedObject, Required}

7
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Model Extensions

CIM_ProcessIndication What’'s Available from ACME
Abstract
T ACME_UPSAlertIndication

UPSttyPath: string
UPSStatusCode: uint16
UPSFirmwareVersion: string
T BatteryVoltage: uint16

CIM_Alertindication

RemainingRuntimeReserve: unitl6
UnitType: string
ACME_AlertIndication RatedInputVoltage:uint16
NominalFrequency: unit16
RatedVA: unit16

OutputVoltage: uintl6

Phase: uint16

SystemIPAddress: string
SystemModelNumber:string
OSVersion:string
SystemSerialNumber: :string

SystemSoftwarelD: (
MonitorlD: string _ The CIM Indication hierarchy is
MonitorProductVersion: string extensible. New subclasses can
MonitorEventID: uintl )
5 be added to capture vendor-
\specific properties and Event types)

tHE ()pern Group :
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CIM_IndicationSubscription

CIM_IndicationFilter CIM_IndicationHandler

What to Send How & Where to Send

IndicationFilter IndicationHandler
SystemCreationClassName: string {Key} SystemCreationClassName: string {Key}
SystemName: string {Key} SystemName: string {Key}
CreationClassName: string {Key} CreationClassName: string {Key}
Name: string {Key} Name: string {Key}
SourceNamespace: string Owner: string
Query: string {Required} PersistanceType: uintl6 {Enum}
QueryLanguage: string {Required} OtherPersistanceType: string

* *

CIM_IndicationSubscription

IndicationSubscription

(. L L ) S—

A CIM_IndicationSubscription instance IndicationHandlerCIMXML
defines an association between a Destination: string {Required)
CIM_IndicationFilter instance and a

GIM_IndlcatlonHandIer Instance. )

‘ m M |
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CIM_IndicationFilter

0 SourceNamespace defines the
namespace for the Indication CIM_IndicationFilter
stream. In particular, all What to Send
Indications in the generated
Indication stream must be
applicable to, and consistent

IndicationFilter

; : SystemCreationClassName: string {Key}
Wlth’ the deSIQnated SystemName: string {Key}
namespace. CreationClassName: string {Key}
) ] ) Name: string {Key}
0 Query defines the Indication SourceNamespace: string

Query: string {Required}
QueryLanguage: string {Required}

class, filter condition and
property list of the Indication
stream.

0 QueryLanguage defines the
Query Language used to define
the Query.

tHE ()pen GrouP " () |
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CIM_IndicationHandler

0 PersistenceType and
OtherPersistenceType —
characterize the expected
“lifetime” of the Indication
consumer.

0 Owner — this property is ill
defined and will be
proposed for “deprecation”
In version 2.8 of the Event
Schema.

tHE ()pern Group
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CIM_IndicationHandler
How & Where to Send

IndicationHandler

SystemCreationClassName: string {Key}
SystemName: string {Key}
CreationClassName: string {Key}

Name: string {Key}

Owner: string

PersistanceType: uintl6 {Enum}
OtherPersistanceType: string

?

IndicationHandlerCIMXML

Destination: string {Required}

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

CIM_IndicationFilter CIM_IndicationHandler

What to Send How & Where to Send
IndicationFilter IndicationHandler @
@ SystemCreationClassName: string {Key} SystemCreationClassName: string {Key}
SystemName: string {Key} SystemName: string {Key} C Handl
Create Filter CreationClassName: string {Key} CreationClassName: string {Key} reate Handler
Instance Name: string {Key} Name: string {Key} Instance
SourceNamespace: string Owner: string
Query: string {Required} PersistanceType: uintl6 {Enum}
QueryLanguage: string {Required} OtherPersistanceType: string
* *
IndicationSubscription
(. | o ) A
A CI M C“ent app“catlon " IndicationHahdIerCIMXML
aCtIV_ateS a SIUbSC”ptlon by @ Destination: string {Required}
creating an instance of .
CIM_IndicationSubscription. Create Subscription
— Instance

: D |
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CIM_IndicationSubscription

CIM_IndicationSubscription

IndicationSubscription

IndicationFilter: ref Filter {Key}
FilterindicationHandler: ref Handler {Key}
OnFatalErrorPolicy: uintl6 {Enum}
OtherOnFalalErrorPolicy: string
FailureTriggerTimelnterval: uint64
SubscriptionState: uintl6 {Enum, Write}
OtherSubscriptionState: string
TimeOfLastStateChange: datetime
SubscriptionDuration: uint64 {Write}
SubscriptionStartTime: datetime
SubscriptionTimeRemaining: uint64 {Write}
RepeatNotificationPolicy: uint1l6 {Enum}
OtherRepeatNotificationPolicy: string
RepeatNotificationInterval: uint64
RepeatNotificationGap: uint64
RepeatNotificationCount: uint16

tHE ()pern Group

OpenPegasus Developer Conference

The Repeat Notification properties
define the desired frequency for
notifying a consumer of the
occurrence of an Event that satisfies
the subscription.

The Subscription State properties
allow a Client to monitor and control
the state of the subscription.

The Subscription Failure
Handling properties define the
desired behavior when a fatal error
occurs processing the subscription.

The Subscription Duration
properties define the desired length
of the subscription.

Refer to DMTF Event White
Paper for further details.

(D |

imvent
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Example

Subscription Example: Create a subscription to send any critical UPS alert
indications for device “ttyOp1” on system “serverO00l.acme.com” using CIM-XML
to URL “server006.acme.com/cimom/EB”.

server006.acme.com server00l.acme.com <y
Indication Receipt & Indication Subscription
Consumption Subscription, Client
s e E Generation & Delivery +
: CIM Llstener H g---------------------------------------------- ELEET T PR TR PR
P A—
UPS Alert : IS0 CIMOM
Export : 3252
Indication : o = X
(CIM-XML) S =

Critical Problem with UPS Indication Provider
Device Detected

dg3/wowid/wodpwde9QQIanias

UPS
dev/ttyOpl

tHE ()pern Group : | D]
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IndicationFilter Example

CIM_IndicationFilter CIM_IndicationFilter
Property Name Value What to Send
Caption Generate critical UPS alerts for /dev/ttyOp1
Description Filter used by ACME to generate critical UPS alerts for

device ‘ttyOpl’. This indication will return all properties
associated with the class ACME_UPSAlertindication.

Key SystemCreationClassName CIM_UnitaryComputerSystem

Key SystemName server00l.acme.com

Key CreationClassName CIM_IndicationFilter

Key Name ACMESubscription12345
SourceNamespace root/cimv2

Required Query SELECT *

FROM ACME_UPSAlertindication
WHERE PerceivedSeverity = Critical AND
UPSttyPath = “/dev/ttyOpl”

Required QueryLanguage WQL

tHE ()pen GrouP . () |
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IndicationHandler Example

CIM_IndicationHandler

CIM_IndicationHandlerCIMXML

How & Where to Send

Property Name

Value

Caption

Acme Hardware Event Browser

Description

Location of Acme Event Browser responsible for
monitoring hardware events for this system.

Key SystemCreationClassName CIM_UnitaryComputerSystem

Key SystemName server00l.acme.com

Key CreationClassName CIM_IndicationHandlerCIMXML

Key Name ACMESubscription12345
Owner EventAdmin

Required Destination server006.acme.com/cimom/EB

tHE ()pern Group

OpenPegasus Developer Conference
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IndicationSubscription Example

CIM_IndicationSubscription
Activate Subscription

CIM_IndicationSubscription

Property Name

Value <instanceName)

key

Filter

Class Name = CIM_IndicationFilter

Key Binding = SystemCreateClassName =
“CIM_UnitaryComputerSystem”, SystemName =
“server00l.acme.com”, CreationClassName =
“CIM_IndicationFilter, Name = “ACMESubscription12345”

key

Handler

Class Name = CIM_IndicationHanlderCIMXML

Key Binding = SystemCreateClassName =
“CIM_UnitaryComputerSystem”, SystemName =
“server00l.acme.com”, CreationClassName =
“CIM_IndicationHandlerCIMXML, Name =
“ACMESubscription12345”

tHE ()pern Group
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Indication Components

Indication Receipt &
Consumption

. Management System

Indication
Delivery

eneration & Delivery

Sessssssssssssssssnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnfonnnnnnnnnnnn

: Managed System

Client
o Subscriber
Indication

Subscription,

Subscription

: | IS5 0O CIM-XML Server
SIVEEISEEner | S S Protocol Adapter
: o 2 X
| e = -
L ™ CIM Object Manager ALY
lf : — <+ — Generation &
Indication —_—— i CIM Indication | z :
) : / Processing
Receipt : Export Message Indication , ~
Provider w
L R N
\ i esources ~
Indication : Indication
Consumer SR 3 .. —————— Provider
b4 Registration
7/ e
............................................ Indication
Indication Corjsum_er
Consumption Registration
tHE ()pen GrouP | 2 ﬂﬂ
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Indication Components

Let's first discuss this side

Indication Receipt
Consumption

i Management System

Indication
Delivery

eneration & Delivery

Sessssssssssssssssnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnfonnnnnnnnnnnn

: Managed System

Client
o Subscriber
Indication

Subscription,

Subscription

: | IS5 0O CIM-XML Server
SIVEEISEEner | S S Protocol Adapter
: o = X
| R -
3 L ™ CIM Object Manager ALY
Nl : — <+ — Generation &
Indication — — . CIM Indication | z :
) : / Processing
Receipt i Export Message Indication , ~
Provider w
» R ~
\ i esources ~
Indication : Indication
Consumer == (T U0 e, Provider .l
b4 Registratign
/ R
............................................ Indication "
Indication Cor_wsum_er
Consumption Registration
tHE ()pen GrouP | 2 ﬂﬂ
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Indication Architecture

CIM Server
CIM-XML Server <
Protocol Adapter CIM Operation : - NN
! (CIM-XML)
_ I
CIM Operation Processor
v y 4
<3 \_ CIM Object
—— Indication Service | Subscripton | (% Manager
* Indication Data
Indication 4 Subscription
Handler c Management/
Indication Manager S _
Delivery | 3 Provider
E Manager Registration
Indication CIM-XML = Data
Export Message Indication Handler o3
{} Indication Provider <: Sg
Q =
Q o
Indication Resource >
Handler

23 ﬁ]r
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Simply defined, an Event is the occurrence
of a phenomenon of interest. For example,
an Event can denote the occurrence of a
disk write error, a failed authentication
attempt, or even a mouse click.

An Indication is the representation of the
occurrence of an Event.

Indication Generation

Managed System

CIM-XML Server
Protocol Adapter

CIM Object

~

A CIM Indication Provider translates
the detection of an Event into a CIM
Indication and sends the Indication to
the CIM Object Manager for further

uoneslpu|

Manager e :

$ Indication ot
Provider Indication

processing and delivery.

J

q IBPINOIg  frereee,

Generation
Resources

25 M |
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Indication Hierarchy

What’'s Available /~

CIM_Indication
Abstract

The CIM Indication Hierarchy is
used to describe the Events that can
be represented as CIM Indications.

Indicationldentifier:string;

IndicationTime:datetime

Correlatedindications]: string;

An abstract class, CIM _Indication,
serves as the base class for all

A

@dication classes.

~

J

Abstract

CIM_ClassIndication CIM_Instindication

Abstract

ClassDefinition: string Sourcelnstance: string

CIM_Processindication
Abstract

26

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

OpenPegasus Developer Conference

D |

imvent



OpenPegasus Developer Conference

Indication Generation

A CIM Indication Provider registers with the CIM Indication Hierarchy
CIM Server to generate events for one or v —
.. _Processlindication
more Indication classes. Absiract
Indication Generation 4
Managed System CIM_Alertindication
CIM-XML Server @ 5
Protocol Adapter -
: Indication ACME_AlertIindication
: Provider :
CIM Obiect Manager : : SystemlIPAddress: string
8 s RegsiEe SystemModelNumber:string
OSVersion:string
e e LN acme Aletindicaion ¢ L SystemSeriaNumber. s
Provider Provider Syst_emSoftwgreID:
: MonitorID: string
ACME_Resource MonitorProductVersion: string
MonitorEventID: uintl

27 D |
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Indication Provider
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CIM Export

Implementation Owner

Exportindication

Indication
Providers

F

k
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ariowt son | ret e met Pk path 12
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CIM Provider Logic

Commands to
Control Behavior

Event
Occurred

<

Indication
Delivery
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Indication Provider API

createSubscription OpenPegasus C++ Provider API
A

CIM Indication void createSubscription(
P id const OperationContext & context,
foviaer const CIMObjectPath & subscriptionName,

const Array<CIMObjectPath> & classNames,
const CIMPropertyList & propertyList,
const Uintl6 repeatNotificationPolicy)

OpenPegasus C++ Provider API

const OperationContext & context,
const CIMObjectPath & subscriptionName,
const Array<CIMObjectPath> & classNames,
const CIMPropertyList & propertyList,
const Uint16 repeatNotificationPolicy) = 0;

modifySubscription

deleteSubscription OpenPegasus C++ Provider API

void deleteSubscription(
const OperationContext & context,
const CIMObjectPath & subscriptionName,
const Array<CIMObjectPath> & classNames)

tHE ()pern Group ; D]
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CIM Indication
Provider -

y 4
Indication Service

createSubscription

OpenPegasus C++ Provider API

Process createlnstance of
CIM_ IndicationSubscritpion

void createSubscription(
const OperationContext & context,
const CIMObjectPath & subscriptionName,
const Array<CIMObijectPath> & classNames,
const CIMPropertyList & propertyList,
const Uintl6 repeatNotificationPolicy)

modifySubscription

Process modifylnstance of
CIM_IndicationSubscritpion

const OperationContext & context,
const CIMObjectPath & subscriptionName,
const Array<CIMObijectPath> & classNames,
const CIMPropertyList & propertyList,
const Uintl6 repeatNotificationPolicy) = 0;

Process deletelnstance of
CIM_IndicationSubscritpion

deleteSubscription

tHE ()pern Group

OpenPegasus Developer Conference

void deleteSubscription(
const OperationContext & context,
const CIMObjectPath & subscriptionName,
const Array<CIMODbjectPath> & classNames)

31
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Indication Provider API

Ay
CIM Indication

Provider

tHE ()pern Group

OpenPegasus Developer Conference

enablelndications OpenPegasus C++ Provider API

void enablelndications(IndicationResponseHandler & handler)

disablelndications OpenPegasus C++ Provider API

void disablelndications(void)

: D
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CIM Provider Logic

4 _ )
Begin
Processing Event

Event Occurred

\ J
v

( )

Validate Input

\ J/

- v \ Indication
Build Indication Delivery

v

4 ] N\
Deliver

Indication

v

End
Processing
Event

tHE ()pen GrouP ; () ]
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Indication Provider Example

EX RT_Indication

J File Edit View Favaorites Tools  Help
J & Back v = - | @search | [y Folders S Histary |E‘ LE % w | -

J.ﬁ.gdress & CADMERrchivel PegasusCy 3 pegasussrciProviderstsamplel\ R T _Indicakion

Falders b 1 b IJ Mame | Size
{7 PeerReviewDE ﬂ LE, [ART_IndicationCansumer
H-{_] Pegasus o [ART_IndicationProvider
(7] PegasusaPI RT_Indicatiun [ART_IndicationSubscriber
|7 PegasusEuild Makﬂfile 1 KE
- PegasusCantributions Select an item bo view its descripkion.
I:—]{:| PegasuscCys
20 pegasus See also:
D cqi My Documents
&7 doc Py Metwork Places
{7 Dummmy My Camputer
{:| mak
Cl rprm
-] Schemas
El{:| sre
- @] AceExamg

tHE ()pen GrOuP o () |
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[% hpterm {goreme.cup.hp.com ¥ia TELNET}

i L
void _generatelndication { _gen eratelndication

— IndicationRespaonseHandler * handler,
conzt CIMMame methodMamed

if {_enabled:
i
CIMInstance indicationInstance $CIMMamed"RT_TestIndication"i):

CIMObjectPath path 3
path,setNaneSpace! "rootSampl eProvider" 2 s
path,zetC]azsHames "RT_TestIndication"»:

indicationlnstance,setPathipathi:

char bufferl(32]1:
sprintf{buffer, "#d", _nextUID++):
indicationlnstance,addProperty

(CIMProperty "Indicationldentifier” . Stringlhufferiio:

CIMDateTime currentDateTime = CIMDateTime::getCurrentlateTime (O
indicationlnstance,addProperty

(CIMProperty ¢"IndicationTime", currentlateTimeri:
Artay<Stringr correlatedIndications:
indicationlnstance, addProperty

(CIMProperty ("CorrelatedIndications”, correlatedIndicationsha:

indicationInztance, addProperty
(CIMProperty ¢"MethodMame", CIMValueimethodMame,getString(adia:

CIMIndication cimlndication {indicationInstancel:

handler->deliver {indicationlnstance’:

OpenPegasus Developer Conference

=10l x|

handler->deliver()

tHE ()pern Group .
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; C:%DMEArchive' PegasusCY¥s' pegasus'srch Provide 5, ;lgl il
J File Edit ‘“iew Favorites  Tools  Help |J 4= Eack ~ = - ”i
JLinks &]windows &) Customize Links  &] Free Hotmail =
J Address @ C:'I,DMEF'.rchive'l,F‘egasusC'-.-'S'l,pegasus'l,sru:'l,F‘ru:widers'l,sample'l,RT_Inu:j @ Go

<7uml version="1.0" encoding="utf-8" 7= : . 1
- <CIM CIMYERSICN="2.0" DTDYERSICHN="2.0">= In the RT Indlcat|0n Example weve
- <MESSAGE ID="87872" PROTOCOLYERSION="1.0"> implemented an extrinsic method
- <SIMPLEREQ:= . .
- <METHODCALL NAME="SendTestIndication"= SendTestIndication to allow us to
- <LOCALCLASSPATH: “trigger" the generation of an
- <LOCALNAMESPACERPATH= |ndicati0n
<HAMESPACE MAME="root" /= \ . )
<MAMESPACE
HarME="SampleProvider" />
/LOCALNAMESPACERPATH=
ZCLASSMHAME
MNAME="RT_TestIndication" /=
ZLOCALCLASSPATHS
</METHODCALL=
= /SIMPLERE
=/ MESSAGE>
</CIM= 5
|@ Done |_|_|QI My Compuker i

tHE ()pern Group : D]
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=10l x|

D|d| Sl ] 54wl &

void RT IndicationProvider::invokeMethod|
const OperationContext & context,
const CIMObhjectPath & obhljectReference,
const CIMName & methodiame,
const Array<CIMParamValue> & inParameters,
MHethodPFesultResponseHandler & handler)

RT _IndicationProvider

Boolean sendlIndication = false;
handler.processing() ;
if (objectReference.getClassName () .equal ("RT Testlndication™) &%
_ehabled)
i
if (methodName . equal ("FendTestIndication™) )
i
sendlIndication = true;
handler.deliver | CIMValus( 0 ) 1;
}
}
else
i
handler.deliver | CIMValus( 1 ) 1:

PEGASTUS STD (cout)

handler.complete() ;

_generatelndication

if [(sendIndication)

_generatelndication( handler, "generatelndication™):;

For Help, press F1

<« "Provider is not enabled.™ << PEGAITS 3TD (endl);

:invokeMethod

[ 4

37
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Indication Provider Registration

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;

?

CIM_LogicalElement

A

PG_ProviderModule

Vendor: string;

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

PG_Provider

PG_Provider

Description of Provider
Capabilities

PG_ProviderCapabilities

PG_ProviderCapabilities

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

1

OperationalStatus: uint16(enum);
OtherStatusDescription: string;

PG_Provid
uint32 start();

uint32 stop();

Description of Provider
within Physical Package

brCapabilitiesElements

38
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CIM Provider Types

CIM Operation Implementation Owner? (A CIM Indication Provider \
translates the occurrence of an
Event into a CIM Indication and

GetClass, CreateClass, ModifyClass, CIMOM

DeleteClass, GetQualifier, SetQualifier, sends the Indication to the CIM
Delet lifier, E t lifier, .

P e e merateQualfier Object Manager for further
EnumerateClassNames, kprocessing and delivery. V,

CIM-XML Server
Protocol Adapter

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

J13|pueH
uoneaIpu|
TANX-NTD

CIM Object Manager

InvokeMethod Method Provider § §- Indication
=2 Provid
® g- roviaer
References, ReferenceNames, Association Resources
Associators, AssociatorNames Providers
o= . T
3 g— || Exportindication Indication
% 8 Providers 1 Details in this column
(@] . .
=5 vary by implementation.

tHE ()pern Group » D]
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Acme_Alertindication Provider

PG_ProviderCapabilities

Set of Operations

Indication Provider Operations

PG_ProviderCapabilities

ProviderModuleName: string;
ProviderName: string;
CapabilityID: string;
ClassName: string;
Namespaces: string;

Class ACME_AlertIindication
Namespace root/cimv2
y 4
Acme_Alertindication 1. Operation

Provider 3. Class

2. Namespace :: > ProviderType[]: uintl6;

SupportedProperties]]: string;
SupportedMethodsJ]: string;

i nstance of PG ProviderCapabilities

{
Provi der Modul eNane = " ACME I ndi cati onModul e”;
Provi der Nane = "Acne_Al ertl ndi cati onProvider";
CapabilitylD = "1";
Cl assNane = "ACME Al ertlndication”;
Nanespaces = {"root/cinv2"};
ProviderType = { 4 }; // Indication
Support edProperties = NULL; // Al properties
Support edMet hods = NULL; // Al methods

1

tHE ()pern Group

OpenPegasus Developer Conference
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Module Content

HP WBEM Services Indication Architecture

= |ndication Components
= Indication Generation
= Indication Subscription
= Indication Delivery
= Indication Consumption

tHE ()pern Group : D]
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Indication Subscription

 An"Indication Subscriber" is a CIM L
Client that issues CIM Operation Indication
requests to create instances of the Subscription
CIM_IndicationSubscription class.

A CIM Server receives and processes
CIM Operation requests and issues
CIM Operation responses.

 The CIM Indication Service is a
component of the CIM Object Manager.
It is responsible for the processing of
CIM Operations on the classes in the
CIM Subscription Schema.

Indication
Subscriber

CIM Subscription Schema

wwwwwwwwwwwwww {Key} SystemNar
Creati g Crez

me: string {Key}
me: string

{Key}

.........

nnnnnnnnnnnnnnnnnnnnnn
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Indication Subscriptions

CIM Subscription Schema

Indication

CIM Client :
IndicationFilter IndicationHandler Indicatio Sulieerher Subscriber
SystemCreationClassName: string {Key} SystemCreationClassName: string {Key} 1 1
SystemName: string {Key} SystemName: string {Key} S u b Scri pt I
Cl‘eatlonC|aSSName Stnng {Key} CreathﬂC|aSSName Stl‘lng {Key} :- -------------------------------------------------------------- x CEET
Name: string {Key} Name: string {Key} :
SourceNamespace: string Owner: string : Managed Sub ..
Query: string {Required} PersistanceType: uint16 {Enum} : u SCFIptIOI’]
QueryLanguage: string {Required} OtherPersistanceType: string .
* *

IndicationSubscription

IndicationHandlerCIMXML CiM Object Manager

Destination: string {Required}

CIM Indication
Service

A CIM Client application activates a : :
Subscription by Creating an instance e rEa e rrEaeEEEEaEEEEERSEEEEESEEEEEERSSEEEERSSEEEEERSSEREERRSERRERRRREEE H
of CIM_IndicationSubscription.

tHE ()pern Group : D]
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<Tuml wersion="1.0" encoding="ull-g" 7=
- <CIM CIMYERSION="2.0" DTOVERSION="2.0">
<MESSAGE I0="010001" PROTOCOLVERSION="1 .07
< alFFLERE G
SIMETHODCALL HaME="Createlnstance” >
Lol alNAMESFALEFA THS

<HAMESPACE HAME="roat" /=
HSMESPACE NAME="PG_InterOp" /=
S LD ALNAMESFALCEPA TH
ClPARAMYVALUE HAME="NewInstance"> .
CINSTAMNCE CLASSMAME="GIM_IndicationFilter= Create Filter
CPROPERTY NAME="BystemCreationClasshName® TYPE="string"= Instance

CWVALUE

CPROPERT Y

“PROPERTY HaME="Bystamhi ! TYPE="string"> T L
¥ EALLE A Lttt el IndicationFilter IndicationHandler
<JPROPERET Y > . i . . i .
<PROPERTY NAME="CreationClassName® T¥FE="strng™> SystemCreatlonC_IassName. string {Key} SystemCreatlonQIassName. string {Key}
AALLE f SystemName: string {Key} SystemName: string {Key}
</PROPERTY> CreationC_IassName: string {Key} CreationQIassName: string {Key}
- <DROPEATY MAME="Nama® TYPE="string"> Name: string {Key} _ Name: strlpg {Key}
ZvalUE=Pagasus_RT_TestFlitas] 1< /4L LUE SourceNamespace: string Owner: string
</ PROPERT Y2 Query: string {Required} PersistanceType: uintl6 {Enum}
- =PROPERTY HAME="Quary" TYPE="string"= QueryLanguage: string {Required} OtherPersistanceType: string
<NVALUE=BELECT * FROM RT_Testindicotion< VW ALlE:-
< PROCERT ¥ * *

- <PROPEATY NAME="QueryLanguage’ TYPE="string">
VALUESWQLL</VALUES

IndicationSubscription

< PROPERT Y =
- “PROPERTY HAME="SourcaNameaspace” T PE="string = |
< ALUE =root SEamplaProsider s v ALUES IndicationHandlerCIMXML
PROPERT Y&
</ IMSTANCE > Destination: string {Required}

< TPa R b & LIE =
<SIMET HODC ALL
=SS IMPLERE ) >
CMESSAGES

o L

tHE ()pern Group “ D]
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IndicationFilter

IndicationHandler

SystemCreationClassName: string {Key}

SystemName: string {Key}

<7eml version="1.0" ancoding="utf-g* 7>
<CIM CIMVERSION="2.0" DTDVERSION="2.0"=

CreationClassName: string {Key}
Name: string {Key}

SystemCreationClassName: string {Key}
SystemName: string {Key}
CreationClassName: string {Key}

Name: string {Key}

- <MESEAGE [D="020001" PROTOCOLYERSION="1.0"> SourceNamespace: string Owner: string

“SIMPLERE > Query: string {Required} PersistanceType: uintl6 {Enum}
- IMETHZOCALL NAME="Craatalnstance" > QueryLanguage: string {Required} OtherPersistanceType: string
SLOCALMAMESPACEPATH
<MAMESPACE NAME="roOl" /= * *

HAMESPACE MNAME="PG_Interdp" /=
<LOCALKAMESEACERA TH:
- ZlFARANYALLE NAME="Newinstance >
<IMSTARCE CLASSHAME="CIM_IndicationHandlerCIMXML" =

IndicationSubscription

- PROPERTY MAME="SystemCreationClassiame” TV PE="string"- IndicationHandlerCIMXML
CWALLE fa
Z/PROPERTY = Destination: string {Required}
CPROPERTY HAME="SystemMName” T¥PE="string">
=WALUE /=
«/PROPERT ¥ 2

- <PROPERTY MAME="CreationClasshame" TYFE="string" >
£YALUE o
</PROPERT ¥ =
- £PROPERTY MAME="Name" TYPE="string" >

cyallExPegasus_RT_TestHandlerdl <V alE> @
«/PROPERTY =
CPROPERTY MAME="Dastination® T¥PE="sbring">

<yALUE» lncalhost : 5988, cimom/Pegasus_RT_IndicationConsumer" oL Create Handler

SSPEOPERT ¥ >
</INSTANCES
s IPARAMYELLIES
< /IMETHODC ALLS
</SIMPLERED>
< /MEGSAGES
«/CIM3

Instance

D |

imvent
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- SIMETHODCALL NAME="Craatelnstance” >
- “LOCALMAMESEACERATH
=HAMESPACE MAME="rpat" />
<HAMESPACE MAME="PE_InterDp® >
CSLOCALMNAMESPACERATH

OpenPegasus Developer Conference

clPARAMYALUE NAME="NewInstance »
CINSTAMNCE CLASSHAME="CIM_IndicationSubscription”
CHROPERT Y. FEFERENCE MAME="Filter® FEFEFENCECLASS="CIM_IndicationFilter®:
< WALUE.REFEREMLE:

clH=STARCEMNAME CLASSHAME="CIM_IndicationF ilter" >

. . . IndicationFilter
SEEYBINDING HaME="SystemCreationClassiame":

IndicationHandler

EEYVALLE YALUETYPE="stdng" />
</EEYBINDIHGS
- CREYREINDING HAME="SystamMNama =
SkEYWALLIE WALUETYPE= 'El.l'il"lt_'l' -]
</ KEYBINDINGS
- SKEYBINDING HAME="CreationClass™Nama:
“KEYVWALLIE YALUET YPE="string" /=

</ KEYBINDINGS:

SystemCreationClassName: string {Key}
SystemName: string {Key}
CreationClassName: string {Key}

Name: string {Key}

SourceNamespace: string

Query: string {Required}
QuerylLanguage: string {Required}

SystemCreationClassName: string {Key}
SystemName: string {Key}
CreationClassName: string {Key}

Name: string {Key}

Owner: string

PersistanceType: uintl6 {Enum}
OtherPersistanceType: string

- ZKEYEINOING HAME="Nama">
SKEVWALLE WALUETYFE="string >Pagasus_RT_TastFitarDl<<EYvallE> %
S EEYEINDING>
CAANSTANCENAME>
" ALUE REFEREMCE »
C/PROPERTY .REFEREMCE >
CRROPERTY . BEFERENCE MavE="Handler® FEFERENCECLASS="CIM_IndicationHandler*
CWALUE.REFERENCE
cINETARCENAME CLASSHAME="CIM_IndicationHandlerGCIMX ML=
<KEYBINDING HaME="BystemiroationClasshNanme":
CEEYWALLIE WaLUET ¥ FE="string" /=
S EEYHINDLNGS
SKEYBIMDING HaME="Systamfamea" >
<KEYWALUE YALUETYPE="skring" />
<HKEYRINDINGS
- ZKEYRINDING HAME="CreationClasshNarmea" =
CEEYWALLIE WaLUETYFE="strAng" />
< /KEYBINDINGES
- <KEYEMNDING HAME="Namnme" >
KEYWALLIE WALUETYFE="strng " >Pafgasus_RT_TastHandlerl ] AEYWALLES
SEEYBINDINGS
CSINSTANCENAME>
WK LLUE REFEREMCE >
< /PROPERTY .REFEREMCE

THE ( )péerz GROUP 46
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IndicationSubscription

*

IndicationHahdIerCIMXML

Destination: string {Required}

Create Subscription
Instance
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Indication Service Role
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CIM Indication Schema

Send me all
CIM_Processindication CIM_AlertIndications.
Abstract
CIM_Alertindication
A
' |
ACME_AIertIndication HW Alertindication

SystemIPAddress: string
SystemModelNumber:string

OSVersion:string
SystemSerialNumber: :string
SystemSoftwarelD:
MonitorID: string
MonitorProductVersion: string
MonitorEventID: uintl

tHE ()pern Group "

OpenPegasus Developer Conference
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Indication Service Role

The CIM Indication Service
coordinates the handling of
subscriptions among the
Indication Providers.

Send me
ACME_AlertIndications.

Send me Send me
HW _Alertindications. CIM_AlertIndications.

Send me
ACME_AlertIndications.

Start monitoring for
events on ACME
resources.

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

HP WBEM Services Indication Architecture

= |ndication Components

= Indication Generation
Indication Subscription
Indication Processing
Indication Delivery
Indication Consumption

tHE ()pern Group : D]
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Indication Delivery

Indication Receipt a Indication Delivery

e | icaion |
Management System B V'anaged System

laua)si
NID

|
|
|
v

i CIM Indication i
i Export Message

Indication
Handler

tHE ()pen GrouP ; () ]

Copyright © 2003 Hewlett-Packard Development Company, L. P.
OpenPegasus Developer Conference imvent



OpenPegasus Developer Conference

Indication Delivery

CIM Client A CIM Message is a well-defined request or

response data packet used to exchange
CIM information between CIM Applications. There
Message are two types of CIM Messages, CIM
Operation Messages and CIM Export
Messages.
*A CIM Operation Message is a CIM
| | Message used to invoke an operation on
the target CIM namespace.
CIM Server CIM Listener A CIM Export Message is a CIM
| | Message used to communicate
CIM Operation CIM Export information about a CIM namespace or
Message Message element that is foreign to the target. A
CIM Export Message is informational only
CIM Indication and does not define an operation on the
target CIM namespace or even imply the
existence of a target namespace.

tHE ()pen GrouP . () |
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Indication Delivery

Indication Receipt &
Consumption

FTi————
~ N 1 O

CIM Listener receives CIM 5 5 indication
Exports (e.g., Indications) »y @ = Delivery
requests, coordinates the Y EEn
distribution of requests among I
one or more Consumers and T —

Gends CIM Export responses. Y Ex(pglr&r_‘g'l\j‘f)'on
v
Indication
Consumer

52 M |
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Indication Delivery

/A CIM Indication Handler receives )

evueeeeeeeees s s s R s SRR R s SRR nsssRrnen . | Indications, performs the mapping
: Managed System i | between the internal representation of
P A | g CIM Indication and the desired
- 222 %mo):gf;g:a’;r i | format and protocol, and sends the
I ) : . . .
y e =8 X i \_Indication to the designated target. )
2= S 9oL
_ 3 ™ CIM Object Manager
Note: A CIM Server may support
el tian multiple "indication handler interfaces".
Provider
Resources CIM Indication
Handler Manager
.......................................................................... ; —— SNVIP Mapper i
Indication Indication Indication
Handler Handler Handler
tHE ()pern Group | .
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Indication Delivery

y 4
CIM Listener <=========

Indication . CIM-XML Indication
Delivery Handler

A CIM Indication is a type
of CIM Export Message.

(A CIM Listener receives CIM Exports (e.g., Note: With CIM Export
Indications) requests, coordinates the Messages, the "interesting"
distribution of requests among one or more data (e.g., the Indication) is

kConsumers and sends CIM Export responses. based as part of the request.

-

A CIM-XML Indication Handler, functioning as a
CIM Client, uses the CIM-XML DMTF protocol to
send Indication to the designated target.

\_

tHE ()pern Group : D]
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Indication Delivery

Note: Indications
are sent as CIM

. Export Messages.
A CIM Indication is a type J

...

a®
P

*an?®

of CIM Export Message. CIM Client

4........'.'.-.- s’ mmmmmmEEESE

CIM Export Message
Encoded Using CIM-XML

S T T T T TP E Y TP TP IT P LT PYTEY

Note: The CIM
Server functions as
an HTTP Client.

CIM Export Message
Encoded Using CIM-XML
Packaged in an HTTP Message |,+*

‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘.III
L

‘l-l

Indication Receipt ‘., Indication Delivery o

L 4 *
L 4
L *
e, .
""saggpumunnns®®

tHE ( )pern Group .
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Indication Delivery

Exportindication
M POST /cimistener/browser HTTP/ 1.1
HOST: http://ww. acne. com ; ; ;
Content - Type: application/xm; charset="utf-8" void Expo_rtlndlcatlon ( . .
Cont ent - Lengt h: XXX [IN] <instance> Newlndication
Man: http://ww.dntf.org/cinl mappi ng/ http/v1.0 ; ns=40 )
40- Cl MExport: Met hodRequest

40- Cl MExport Met hod: Exportlndication

<?xm version="1.0" encodi ng="utf-8" ?>
<Cl M Cl WERSI ON="2. 0" DTDVERSI ON="2. 0" >
—lExport <MESSAGE | D="1007" PROTOCOLVERSI ON="1. 0" >

e _Jl><5| MPLEEXPREQ>
gL <EXPMETHODCALL NAME="Export | ndi cati on"> Operation

<| PARAMVALUE NAME="Newi ndi cati on" >
<I NSTANCE CLASSNAME="CI M Al ertIndication" >

<PROPERTY NAME="Description" TYPE="string">
<VALUE>Sanpl e Cl M Al ertlndication indication</VALUE> Indication
</ PROPERTY>

<PROPERTY NAME="Al ert Type" TYPE="uint 16" >
<VALUE>1</ VALUE>
<PROPERTY NAME="I ndi cationTi ne" TYPE="datetine">
<VALUE>20010515104354. 000000: 000</ VALUE>
</ PROPERTY>
</ | NSTANCE>
</ | PARAMVAL UE>
</ EXPMETHODCALL>
</ S| MPLEEXPREQ>
</ MESSAGE>
</ Cl M>

tHE ()pern Group ; D]
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CIM-XML Protocol Adapter

CIM Encoded Palc;]kgged L rs P, H
Export Using CIM_ E ------------------ e s E
Message XML HTTP i CIM Listener
Message ) 5

THE ( )pen GrOUP - — 2
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Module Content

HP WBEM Services Indication Architecture

= |ndication Components
= Indication Generation
= Indication Subscription
= Indication Processing
= Indication Delivery
= Indication Consumption

tHE ()pern Group ; D]
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Indication Components

Indication Receipt &
Consumption

i Management System

CIM Listener :

Indication
Delivery

© .

Client

o Subscriber
Indication

Subscription,
eneration & Delivery

Sessscssssssssssssssnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnfosnnnnnnnnnnn

: Managed System

Subscription

Indication _—— i CIM Indication
Receipt i Export Message
>
N\
. \
Indication
Consumer

* 6

°
ihgdication
< .
Consamptlon

tHE ()pen Group 5

Indication

Consumer e
Registratjeft

OpenPegasus Developer Conference
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=50 CIM-XML Server
2 = < Protocol Adapter
3 2 X
™ CIM Object Manager [RRRASGEEIL
| <+~—-> Generation &
. 7 Processing
Indication , ~

Provider w
Resources >

~ S
Indication
Provider

Registration
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Indication Consumer
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Indication Receipt &
Consumption

Management System

Indication
Delivery

(A CIM Listener receives\
CIM Exports requests,
coordinates the
distribution of requests
among 1 or more
Consumers and sends

CIM Listener :
5 |
Indication _—— i CIM Indication
Receipt i Export Message
>
N\
. \
Indication

Consumer

Indication _ \
Consumption Registration

tHE ()pern Group
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Indication

Consumer

60

\_.CIM Export responses. /

/AC”\/l Indication )
Consumer "consumes”
the CIM data (e.g., an
Indication) encapsulated
in the CIM Export

\M essage. Y,
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Indication Consumer Example

EN LogIndicationConsumer

J File Edit Yiew Favorites Tools Help

J s Back ~ = - | ‘Qhsearch | [ Falders & #History |%’ LE % ey | Ei-

J-':'-E":'VESS 3 CADMEAr chive\ WEBEMWebPage)developertraining_files!ClassProvidersiLogIndicationConsumer

Faolders ® 1 el ™ Mame £ | Size | Type
-] WEEMWebPage ﬂ Lﬁ, I—i ClassExamplelndicationConsumet, cpp 1KE PP File
-2 _borders e 5| ClassExamplelndicationCansurmer, b 1KE HFile
-7 25_files LugIndicatiunConsum =| ClassExamplelndicationConsumertain. cpp 1KB (PP File
-] 508 2] CreateFiterdl ZKE ¥ML Doc
- christmas2002 Select an item to view its description, CreateHandler0l , xml 2KE %ML Doc
(] CIMslides_files cee alsor Createsubscription0l =l JKBE AML Doc
{1 codecoverage_Fie ' 2 DeleteSubscription01 sl 3KE ML Doc
D Enntacts_ﬁles M MakEfﬂE 1KE File
1] evs_files Iy Metwork Places o
- SendTestIndlcatlnnﬂl.xml 1KB XML Doc
#-1_7] DecisionPaints My Compuker
-7 Defect_files
-7 deltadoc_files
=7 developertraining T
1 A | ol |

|9 object(s) (Disk Free space: 4.79 GE)

9,82 KB

|E My Compuker

2
4

tHE ()pern Group

OpenPegasus Developer Conference

61
Copyright © 2003 Hewlett-Packard Development Company, L. P.

D |

imvent



OpenPegasus Developer Conference

CIM Indication Consumer

Exportindication Indication
(CIM-XML) Delivery

CIM Listener

An Indication has been
received

Log Indication
Consumer

Store the Indication in a
file for further processing.

tHE ()pern Group ; D]
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CIM Indication Consumer

tHE ( )pern Group

OpenPegasus Developer Conference

CIM Export

Implementation Owner

Exportindication

Indication Consumer

T TN
C Laatnlss s ] et 2 1 bt © - e Lo et Ll e 1

)

[ FVSE P PN TP AR R o TR R Y ST AT w e

:

T A T B e e [ LT [E

':'!I’ 1 oo g el el g ool o - prmmaded
}

v i Chaels pepdeire i ol oreuer = el |0 | et 1ord
Corar. il

Management Node

S sl . handlelndication(); <
o

Ty ot gt s e, Pacaioad Il mterl:

#LHI‘I;H'MM; ’

¥
ot 1.3
C

r

63
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=10l x|

D3| Sl s oE=w| B

PEGLZTS U3IING PEGASTS:
FEGAZUS UIING_STD:

finclude "ClassExampleIndicationConsumer.h'™

ClassExampleIndicationConsumer : ClassExampleIndicationConsumer ()
{
H

ClassExampleIndicationConsumer: :~ClassExampleIndicationConsumer ()
{
H

wvold ClassExampleIndicationConsumer::initialize()
i
H

wvold ClassExampleIndicationConsumer::terminate ()
i
delete this:;

const OperationContext & context,
const 3tring& url,
const CIMInstances indicationInstance)

Lry

{
FILE *logFileHandle = fopen(LOGFILE, "a+™):
fprintf({logFileHandle, "Receiwved Indicationin'™);:
folose (logFileHandle) !

H

catch [...]

{

H

i

THE For Help, press F1
S 7

OpenPegasus Developer Conference
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fdefine LOGFILE "/opt/wbem/samples/ClassProviders/LoglndicationConsuwmer/ logFile™

vold ClassExampleIndicationConsumer::handleIndication| h an d I e I n d | Catl on

[T«

Developer Conference

g

imvent



OpenPegasus Developer Conference

Standalone CIM Listener

Note: CIM Listeners waits at an
e "application specific" port to
Indication s S— receive Indications (i.e., CIM
Receipt Export Messages)

HTTP Server wy 4
: CIM
: CIM-XML Decoder/Encoder Listener
e Indication Consumer A @
Manager i '
Indication L . Indication
Consumption Indication A - Consumer
i Consumer :

Registration

.................................................................... |ndlcat|0n Consumer llreglstersn
with the CIM Listener to receive
Indications.

tHE ()pern Group ; D
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CIM Listener with CIM Server

Note: Allows B -
E --------------------------------------------- Indication Consu ers --------------------- Indlcatlon .. emo e -------------- E
: Managed & m : :
= J to "share" ports 5988 Receipt :

'\S"a”tageme”t and 5989 with CIM
ystem Server

Indication
Consumption

Indication
Delivery

Remote

tHE ()pen GrouP ; () ]
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Provider Registration Schema

CIM_ManagedElement

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

f

[
CIM_ManagedSystemElement

InstallDate : datetime;
Name: string;

Status: string PG_CapabilitiesRegistration

OperationalStatus : uint16; amsEEEEEEEEERg,,
StatusDescriptions][] : string; ent®® e | Tua, .,
.
IR 3 * 1 PG_CapabilitiesRegistration T, .
®
\d L 4
? . 5 ProviderModuleName: string; '0,
CIM_LogicalElement ot ProviderName: string; *
_| - PR .
. CapabilityID: string; .,
o ProviderTypel[]: uint16; .,
: .
f : f A
n a
'] u
M | 1
L] ]
PG_ProviderModule '. PG_ProviderCapabilities PG_ConsumerCapabilities :
. U
Vendor: string; % ClassName: string; IndicationDestinations][]: string; o
Version: string; % Namespaces: string; ) o
InterfaceType: string; PG_Provider ’.. SupportedProperties][]: s_tnng; o
InterfaceVersion: string; *l, SupportedMethods]]: string; ‘0‘
Location: string ’.,. “”
OperationalStatus: uint16(enum); Yo, C ofonac
OtherStatusDescription: string; 1J Tea, " PG CO n S_u [ner ap ab I | I tl es
PG_ProviderModuleElements PG_ProviderCapabilitiesElements ""sssapmgunmmnnn®®

uint32 start();
uint32 stop();

tHE ()pen GrouP o ﬁﬂ
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Provider Capabilities

— ) PG_ConsumerCapabilities
ACME Indication Provider -

Set of Operations Exportindication PG_ConsumerCapabilities

ProviderModuleName: string;

y 4 ProviderName: string;
Indication Cape_lbllltyID. strlng,
ProviderType[]: uintl16;
Consumer Destinations(] ::> Destinations][]: string;
i nstance of PG ProviderCapabilities
{
Provi der Modul eNane = " Sanpl eConsuner Modul e"; -
Provi der Nanme = "Logl ndi cati onConsuner"; Description O_f_c?onsumer
CapabilitylD = "1"; Capabilities
ProviderType = { 6 }; // Indication Consuner
Destinations = { PG.ogger };
3

tHE ()pern Group . 2}
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