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Storage Essentials (SE) Integration with
HP Universal CMDB

This chapter explains how to integrate Storage Essentials (SE) with
HP Universal CMDB.
This chapter includes:
Concepts
» SE Integration — Overview on page 8
Tasks
» Discover the SE Oracle Database on page 9
Reference
» The Storage Essentials Integration Packages on page 11
» Discovered CITs on page 12
» Views on page 17
» Correlation Rules on page 21

» Reports on page 23
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& SE Integration — Overview

Integration involves synchronizing devices, topology, and the hierarchy of a
customer storage infrastructure in the Universal CMDB database (CMDB).
This enables Change Management and Impact Analysis across all business
services mapped in UCMDB from a storage point of view.

You integrate SE with UCMDB using the Discovery and Dependency
Mapping (DDM) application.

When you activate the Integration — Storage Essentials module, DDM
retrieves data from the SE Oracle database and saves Cls to the Universal
CMDB database. Users can then view SE storage infrastructure in UCMDB.

The data includes information on storage arrays, fiber channel switches,
hosts (servers), storage fabrics, logical volumes, host bus adapters, storage
controllers, and fiber channel ports. Integration also synchronizes physical
relationships between the hardware, and logical relationships between
logical volumes, storage zones, storage fabrics, and hardware devices.

Note: DDM version 8.00 or later includes a module for discovering SE. No
additional deployment is necessary.

Supported Versions

The integration procedure supports DDM version 8.00 or later and
SE version 6.x.

SE Installation Requirements

The minimum VM installation requirements for SE integration are:

> 4 GB memory

» 50 GB hard drive space
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P Discover the SE Oracle Database
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This task includes the steps to run the SE/UCMDB integration jobs.
This task includes the following steps:

“Prerequisites” on page 9

“Network and Protocols” on page 10

“Activate the Discovery Job” on page 10
“Topology Map” on page 11

Prerequisites

In DDV, in the Run Discovery window, verify that the following ClIs have
been discovered before running the SE discovery:

Network — Basic > Class C IPs by ICMP or Range IPs by ICMP: discovers the
IP address of the Oracle database server

Database — Oracle > Database TCP Ports: discovers TCP ports on the IP
address discovered previously

Database — Oracle > Oracle Connection by SQL: discovers Oracle server
instances

Network — Storage > SE Integration by SQL: discovers storage infrastructure

For details on activating a job, see “Discovery Modules Pane” in Discovery
and Dependency Mapping Guide. For an explanation of a discovery job, see
“Jobs” in Discovery and Dependency Mapping Guide.
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Note:

» For the Oracle Connection by SQL job, it is recommended to use the
REPORT_USER Oracle user name, since this user has privileges necessary
to run SQL queries on the APPIQ_SYSTEM tables.

» This DDM job queries Oracle Materialized Views, and the views may be
in the process of being refreshed when the DDM job is executed. This
could result in an error message identifying the problem and a request to
run the job later.

Network and Protocols

SE uses the SQL protocol. For details, see “SQL Protocol” in Discovery and
Dependency Mapping Guide.

Activate the Discovery jJob

The SE Integration by SQL job is included in the Integration — Storage
Essentials module.

The SE Integration by SQL job runs queries against Oracle materialized
views, installed and maintained by Storage Essentials in the Oracle database.
The job uses a database CI as the trigger.

For details on activating a job, see “Discovery Modules Pane” in Discovery
and Dependency Mapping Guide.
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4 Topology Map

The following diagram illustrates the CITs discovered by the SE Integration
by SQL job:

5,
Storage Fabric

member

e Storage Amay
memN\' container_f/
ontainegr e

container_f =fntainer f .
— Jeontainer_f

inkerits

antainer_f

13
inheri container_f

%

inherits

| _’ i r Hisy HiSY
Fiber Channel - J

. Fiber Ch I'H St F
har Unix Wiindows I iber Channe orage Frocess

BA EPu ar

A .
container_f cortained
- depend
container_f

contained

container_f
member

container‘_f/

—1

4 =4
Fiber Channel P Lagical Wblume
ort
i3 iy
feconnect depend

@ The Storage Essentials Integration Packages
The integration includes two UCMDB packages:

» SE_Discovery.zip. Contains the trigger TQL for SE discovery, discovery script,
discovery pattern, and discovery job. The discovery pattern has no
parameters and requires no configuration.

» Storage_Basic.zip. Contains the new CI Type definitions, views, reports, and
correlation rules. This package is common to all Storage Management
integration solutions.

11



Chapter 1 e Storage Essentials (SE) Integration with HP Universal CMDB

Tip: You can include the SE job in the DDM schedule. For details, see
“Discovery Scheduler Dialog Box” in Discovery and Dependency Mapping
Guide.

® Discovered CITs

12

The following CITs represent SE storage entities in UCMDB:

Fiber Channel Connect. This CIT represents a fiber channel connection
between fiber channel ports.

Fiber Channel HBA. This CIT has change monitoring enabled on parameters
such as state, status, version, firmware version, driver version, WWN, and
serial number. A Fiber Channel HBA inherits from the Host Resource CIT.

Fiber Channel Port. This CIT has change monitoring enabled on parameters
such as state, status, WWN, and trunked state. Since a Fiber Channel Port is
a physical port on a switch, it inherits from the Physical Port CIT under the
Network Resource CIT.

Fiber Channel Switch. A switch falls under the Host CIT since SE maintains
an IP address for each switch. Parameters such as status, state,
total/free/available ports, and version are change monitored.

This CIT retrieves Fiber Channel Switch details from the
mvc_switchsummaryvw and mvc_switchconfigvw views. DDM retrieves
detailed information about Fiber Channel Ports on each switch from the
mvc_portsummaryvw view.

A switch inherits from a Host CIT in UCMDB. Since DDM uses the IP
address of a host as part of its primary key, this DDM job attempts to use an
IP address from SE for this purpose. If an IP address is not available, the job
attempts to resolve the switch’s IP address using a DNS name (also
maintained by SE). If neither an IP address nor a DNS name is available, the
switch is discarded.
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> Logical Volume. This CIT represents volumes on Storage Arrays and hosts
with change monitoring on availability, total/free/available space, and
storage capabilities.

» Storage Array. This CIT represents a Storage Array with change monitoring
on details such as serial number, version, and status. Since a storage array
may not have a discoverable IP address, it inherits from the Network
Resource CIT.

This package retrieves Storage Array details from the
mvc_storagesystemsummaryvw view. DDM retrieves detailed information
on Storage Processors and HBAs from the mvc_storageprocessorsummaryvw
and mvc_cardsummaryvw tables respectively.

The SE database may possibly not be able to obtain IP address information
on Storage Arrays for a variety of technical and policy related reasons. Since
a Storage Array is a host as far as DDM is concerned, DDM assumes that the
serial number of a Storage Array is unique and uses this as the primary key.
The CI is then manually set as a complete host. If the serial number of a
Storage Array is not available, the array is discarded.

Since Fiber Channel Ports may be present on a Storage Array, Storage
Processor, or HBA, DDM uses three separate queries to retrieve Fiber
Channel Ports for each Storage Array. Detailed information about Fiber
Channel Ports on each array are retrieved from the mvc_portsummaryvw
view. Since this view uses a container ID as the key, DDM queries the view
by container ID for each Storage Array, each Storage Processor on a Storage
Array, and each HBA on a Storage Array.

DDM retrieves detailed information about Logical Volumes on each Storage
Array from the mvc_storagevolumesummaryvw view.

13
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Results from these queries populate a map as shown below:
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» Storage Fabric. This CIT inherits from the Network Resource CIT and

represents a storage fabric. This CIT has no change monitoring enabled.

Storage Processor. This CIT represents other storage devices such as SCSI
controllers, and inherits from the Host Resource CIT. A Storage Processor
CIT monitors change on parameters such as state, status, version, WWN,
roles, power management, and serial number.

Storage Pool.

Storage Pool information is also collected from each Storage Array using the
query below.

Results from this query populate a map as shown below:

& : ] o
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Host Details

DDM retrieves Host details from the mvc_hostsummaryvw view and detailed
information on HBAs from the mvc_cardsummaryvw view.
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SE maintains information on Operating Systems, CPUs, Memory, IP address,
and DNS name on each host. DDM uses this information to create Host Cls
of type UNIX or Windows, and adds CPU and Memory ClIs for each host as
available.

Since UCMDB uses the IP address of a host as part of its primary key, DDM
attempts to use the IP address from SE for this purpose. If an IP address is
not available, DDM then attempts to resolve the hosts IP address using a
DNS name. If neither an IP address nor a DNS name is available, DDM
ignores the host.

Similar to Storage Arrays, a host may have Fiber Channel Ports directly
associated with itself or on HBAs on the host. The DDM job uses three
separate queries to retrieve Fiber Channel Ports for each host. The job
retrieves detailed information about Fiber Channel Ports on each host from
the mvc_portsummaryvw view. Since this view uses a ContainerID attribute
as the key, the job queries the view by containerID for each host, and each
HBA on a host.

Finally, DDM retrieves detailed information about Logical Volumes on each
host from the mvc_hostvolumesummaryvw and mvc_hostcapacityvw views.
The mvc_hostcapacityvw view maintains capacity information for each
volume over multiple instances in time, and the job uses only the latest
available information.

Results from these queries populate a map as shown below:

Container link ot Container link

VAN
¥ u

Logical Walume Fiber Channel HEA

JCDntained

i

Fiber Channel Port

15



Chapter 1 e Storage Essentials (SE) Integration with HP Universal CMDB

SAN Topology

SAN Topology consists of the Fiber Channel network topology and includes
(fiber channel) connections between Fiber Channel Switches, Hosts, and
Storage Arrays. SE maintains a list of WWNs that each Fiber Channel Port
connects to, and this package uses this list of WWNs to establish Fiber
Channel Connection links.

Results from these queries populate a map as shown below:

4 9
Host Storage Array
|Container link |Container link

7 7

Fiber Channel Pod Fiber Channel Switch Fiber Channel Pod
e ~.
v ™
Container link Container link
Fiber Channel Connect d

Fiher Channel Cannect

Fiber Channel Port Fiber Channel Port

L¥

Fiher Channel Connect Fiher Channel Connect

Storage Topology

Storage topology consists of relationships between Logical Volumes on a
host and Logical Volumes on a Storage Array. DDM uses multiple tables to
identify this relationship as shown in the query below. This view is a
summary of all of the above information.
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Results from these queries populate a map as shown below:

4

Host
|Container link

¥
- |-|
Logical Yolume Storage Array
*,

Share®y l;"{)J(;nntainerIink

Lagical Yolume

The SE package contains views that display common storage topologies.
These are basic views that can be customized to suit the integrated SE

applications.

Storage Array Details

This view shows a Storage Array and its components including Logical
Volumes, HBAs, Storage Processors, and Fiber Channel Ports. The view

shows each component under its container Storage Array and groups Logical

Volumes by CI Type.

17
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Storage Array does not require all components in this view to be functional.
Container links stemming from the Storage Array have a cardinality of zero-
to-many. The view may show Storage Arrays even when there are no Logical
Volumes or Storage Processors.

I
Starage Array
SN

Caontainer Iink_/ o 5
/Cnntalnerlmk\ ~,
s f ™

%
/ l Container Iin\\

K
4
‘ Ll i O
./ cE RN -
Storage Process \ Fiber Channel H
ar -\ EA
!
Contained "lm pContained

\Cnntalner link

Logical Walume

Fiber Channel P
art

FC Switch Details

This view shows a Fiber Channel Switch and all connected Fiber Channel
Ports.
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Storage Pool Details

This view shows Storage Pools with associated Storage Arrays and Logical
Volumes.

Storage Array

Container link

i k.

Storage Pool
b
Memberl Member

Ly

Logical Wolume

Host Storage Details

This view shows only Hosts that contain a Fiber Channel HBA or a Logical
Volume. This keeps the view storage-specific and prevents hosts discovered
by other DDM jobs from being included in the view.
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SAN Topology

This view maps physical connections between Storage Arrays, Fiber Channel
Switches, and Hosts. The view shows Fiber Channel Ports below their
containers. The view groups the Fiber Channel Connect relationship CIT to
prevent multiple relationships between the same nodes from appearing in

the top layer.
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Storage Topology

This view maps logical dependencies between Logical Volumes on Hosts and
Logical Volumes on Storage Arrays. There is no folding in this view.
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®. Correlation Rules

The SE package contains basic correlation rules to enable impact analysis
and root cause analysis in UCMDB. These correlation rules are templates for
more complex rules that you can define based on business needs.

All correlation rules fully propagate both Change and Operation events. For
details on impact analysis, see “Correlation Manager Window” and
“Correlation Manager Overview” in Model Management.

Note: Correlation events are not propagated to Fiber Channel Ports for
performance reasons.

Storage Array Devices to Storage Array

This correlation rule propagates events between Logical Volumes, Storage
Processors, Fiber Channel HBAs, and Storage Arrays.

i
— Storage Array—— &Contalner link

Container link
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Storage Pool

Host Devices to Host

This correlation rule propagates events between Fiber Channel HBAs and
Hosts, and Logical Volumes on the Host.
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Logical Volume to Logical Volume

This correlation rule propagates events on a Logical Volume contained in a
Storage Array to the dependent Logical Volume on the Host.

7.

Logical Walume

lDepend

/.

Logical Walume

FC Switch Devices to FC Switch

This correlation rule propagates events from a Fiber Channel Port to and
from a Switch. The event is also propagated to the associated Storage Fabric.
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FC Port to FC Port

This rule propagates events on a Fiber Channel Port to another connected
Channel Port.
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Example Scenario of HBA Going Down on a Storage Array

The event propagates from the HBA to the Storage Array and the Logical
Volumes on the Array because of the Storage Devices to Storage Array rule.

The correlation event on the Logical Volume then propagates to other
dependent Logical Volumes through the Logical Volume to Logical Volume
rule.

Hosts using those dependent Logical volumes see the event next because of
the Host Devices to Host rule.

Depending on business needs, you define correlation rules to propagate
events from these hosts to applications, business services, lines of business,
and so on. This enables end-to-end mapping and impact analysis using
UCMDB.

@ Reports

The SE package contains basic reports that can be customized to suit the
integrated SE applications.

In addition to the system reports, Change Monitoring and Asset Data
parameters are set on each CIT in this package, to enable Change and Asset
Reports in UCMDB. For details see “Storage Array Configuration” on

page 23, “Host Configuration” on page 24, “Storage Array Dependency” on
page 24, and “Host Storage Dependency” on page 25.

Storage Array Configuration

This report shows detailed information on Storage Arrays and its sub-
components including Fiber Channel Ports, Fiber Channel Arrays, and
Storage Processors. The report lists Storage Arrays with sub-components as
children of the Array.
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Host Configuration

This report shows detailed information on hosts that contain one or more
Fiber Channel HBAs, Fiber Channel Ports, or Logical volumes. The report
lists hosts with sub-components as children of the host.
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Storage Array Dependency

This report maps dependencies on a Storage Array. The report also displays
information on switches connected to it.
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Host Storage Dependency

This report shows detailed information on storage infrastructure

dependencies of a Host. The report lists hosts and dependent components.
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Storage Pool Configuration

This report shows detailed information on Storage Pool configuration.

i'l Container link | _

_—— g

Btorage Array Storage Poal

hermber

Mermber

=/

Logical Walurmel

25



Chapter 1 e Storage Essentials (SE) Integration with HP Universal CMDB

26



	HP Universal CMDB Storage Essentials (SE) Integration Guide
	Table of Contents
	Storage Essentials (SE) Integration with HP Universal CMDB
	SE Integration - Overview
	Supported Versions
	SE Installation Requirements

	Discover the SE Oracle Database
	The Storage Essentials Integration Packages
	Discovered CITs
	Host Details
	SAN Topology
	Storage Topology

	Views
	Correlation Rules
	FC Port to FC Port

	Reports




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /JPXEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 100
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /JPXEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 100
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings when submitting to HP. These settings require font embedding.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


