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ABSTRACT:
 

This contribution outlines a Revision C proposal for an alternative to Inventory Unit IOCs and access to inventory data via Bulk CM and Basic CM. In this proposal, inventory data is stored in hierarchical XML inventory data files and accessed via file transfer.

RECOMMENDATION:

It is recommended that this be discussed by 3GPP2 TSG-S WG5 as an alternative to Inventory Management IOCs.

1. Introduction

This contribution outlines a proposal for an alternative to Inventory Unit IOCs and access to inventory data via Bulk CM and Basic CM. In this proposal, inventory data is stored in hierarchical XML inventory data files and accessed via file transfer.

2. References

[1] 3GPP TS 32.692, Inventory Management (IM) Network Resources Integration Reference Point (IRP): Network Resource Model (NRM), V6.0.0, December 2004.

3. Proposal

This contribution outlines a proposal for an alternative to Inventory Unit IOCs and access to inventory data via Bulk CM and Basic CM. In this proposal, inventory data is stored in hierarchical XML inventory data files and accessed via file transfer.

Some of the issues solved by this proposal are:

· The amount of inventory data may be in the tens of thousands. Even at an Element Management System level, this inventory data may be down to a chip level and there may be thousands of chips. Maintaining this much data in IOCs can be costly. Currently, each individual inventory data item requires an individual IOC and an individual Distinguished Name. To access the inventory data, an NMS must either maintain a database of all of the inventory Distinguished Names or query all Element Management Systems for this data. In this proposal, Distinguished Names may be defined for a particular inventory data item, but its use is optional. (It is actually recommended that Distinguished Names be used at some level [as an example, ManagedElement] to allow the inventory data files to be distinguishable. When Distinguished Names are defined for other reasons, like alarming or performance measurements, they should be shown in inventory data.)

· There is much overhead required with Bulk CM and Basic CM. This proposal minimizes the overhead. The use of XML inventory data files is analogous to how Performance Management XML data files are designed and accessed.

· Inventory data is hierarchical in nature. You may have a network element that is composed of a cabinet, containing racks, containing shelves, containing slots, containing circuit packs, containing chips, etc. It is also very individualistic in nature – each system is unique. This proposal allows inventory data to be defined hierarchically and use its specific nomenclature.

· In a heterogeneous environment, inventory data may need to be maintained for multiple vendors. This proposal allows inventory data items to be stored in individual XML inventory data files at any level. This allows systems to store their inventory information in a single XML inventory data file, an XML inventory data file for each managed element or any chosen combination. A network element vendor could produce a XML inventory data file for their specific piece of equipment and have it used up through the chain of management unchanged.

· Inventory data does not change very often. XML inventory data files may be retrieved at periodic intervals. Each XML inventory data file contains a date of creation that can be reviewed for update comparison.

· This proposal may be used in conjunction with a full or partial support of Inventory Unit IOCs.

Other potential enhancements:

· Notifications could be sent when the files change. (Note that 3GPP does not provide a mechanism for 3GPP2 to provide its own notifications.)

· File naming rules need to be made so that the files can be distinguished from PM XML files and other data files. We may need to define file naming rules that allows uniqueness among different vendors.

· It would be useful to allow vendor specific extension attribute(s). It is not unusual for inventory data to have vendor-specific data.

· Use the 3GPP SA5 XSD Distinguished Name type instead of string type for the Distinguished Name element.

3.1 XSD File – PP2InventoryFile.xsd

<?xml version="1.0" encoding="UTF-8"?>
<!--
 3GPP2 Inventory File

 File format for the inventory file

 PP2InventoryFile.xsd

-->
<schema xmlns="http://www.w3.org/2001/XMLSchema" xmlns:xi="PP2InventoryFile" targetNamespace="PP2InventoryFile"
elementFormDefault="qualified">

<!-- Inventory data file root XML element -->

<element name="inventoryDataFile">


<complexType>



<sequence>




<element name="fileHeader">





<complexType>






<attribute name="fileFormatVersion" type="string" use="required"/>






<attribute name="vendorName" type="string" use="optional"/>






<attribute name="dnPrefix" type="string" use="optional"/>





</complexType>




</element>




<element name="invDataData" minOccurs="0" maxOccurs="unbounded">





<complexType>






<sequence>







<element ref="xi:unit" minOccurs="0" maxOccurs="unbounded"/>






</sequence>





</complexType>




</element>




<element name="fileFooter">





<complexType>






<attribute name="dateTime" type="dateTime" use="required"/>





</complexType>




</element>



</sequence>


</complexType>

</element>

<element name="unit">


<complexType>



<sequence>




<element name="name" type="string"/>




<choice minOccurs="0">





<element name="distinguishedName" type="string"/>




</choice>




<choice>





<sequence>






<choice minOccurs="0">







<element name="dateOfManufacture" type="string"/>






</choice>






<choice minOccurs="0">







<element name="dateOfLastService" type="string"/>






</choice>






<element name="inventoryUnitType" type="string"/>






<choice minOccurs="0">







<element name="manufacturerData" type="string"/>






</choice>






<element name="serialNumber" type="string"/>






<choice minOccurs="0">







<element name="unitPosition" type="string"/>






</choice>






<element name="vendorName" type="string"/>






<element name="vendorUnitFamilyType" type="string"/>






<element name="vendorUnitTypeNumber" type="string"/>





</sequence>





<element name="inventoryFile" type="string"/>




</choice>




<choice minOccurs="0" maxOccurs="unbounded">





<element ref="xi:unit"/>




</choice>



</sequence>


</complexType>

</element>
</schema>
3.2 XML Inventory Data File Description

Each XML Inventory Data File is composed of the following three sections:

· File Header (fileHeader)

· Inventory Data (invDataData)

· File Footer  (fileFooter)

The File Header is composed of the following attributes:

	Name
	Use
	Description
	XML Type

	fileFormatVersion
	M
	Document version description 
	string

	vendorName
	O
	Vendor name
	string

	dnPrefix
	O
	Agent’s DN Prefix
	string


The File Footer is composed of the following attribute:

	Name
	Use
	Description
	XML Type

	dateTime
	M
	XML Inventory Data File file creation time
	date


The Inventory Data is composed of a sequence of zero or more inventory data units. Each inventory data unit is composed of the following elements:

	Name
	Use
	Description
	XML Type

	name
	M
	Descriptive name for the inventory data unit
	string

	distinguishedName
	O
	Distinguished name for the inventory data unit
	string

	Inventory Data
	Sub Fields
	O
	Specific inventory data for this inventory data unit. It is mandatory that either this data or the inventoryFile element be used.
	<mixed>

	
	dateOfManufacture
	O
	Date of Manufacture of inventory unit.
	string

	
	dateOfLastService
	O
	Date of last service or repair of inventory unit.
	string

	
	inventoryUnitType
	M
	Type of inventory unit (HW, FW).
	string

	
	manufacturerData
	O
	Manufacturer specific data of inventory unit.
	string

	
	serialNumber
	M
	Serial number of inventory unit.
	string

	
	unitPosition
	O
	Position of inventory unit (Rack, shelf, slot).
	string

	
	vendorName
	M
	Name of inventory unit vendor.
	string

	
	vendorUnitFamilyType
	M
	Mnemonic of inventory unit family type (e.g. Fan, PSU) assigned by vendor.
	string

	
	vendorUnitTypeNumber
	M
	A vendor/manufacturer defined and assigned number which uniquely identifies the unit type and version (used for replacing HW units, spares).
	string

	inventoryFile
	O
	XML Inventory Data File file name containing information for this inventory data unit. It is mandatory that either this data or the Inventory Data element be used.
	string

	Inventory Data Unit
	O
	Inventory Data Unit(s) contained hierarchically by this Inventory Data Unit.
	<mixed>


Note that the inventoryUnitId attribute is no longer required since Distinguished Names are optional.

Each inventory data unit may be composed of zero or more inventory data units. Each of the sub inventory data units may also contain their own sub inventory data units. This allows a hierarchical description of the inventory data. As an example, a system may contain cabinets, that contain racks, that contain shelves, that contain slots, and so on.

In addition, a particular inventory data unit, such as a rack, may not require any further management identification – it may not be able to report alarms, issue performance measurements, etc. In this case, a Distinguished Name need not be provided.

3.3 Sample XML Date File

<?xml version="1.0" encoding="UTF-8"?>
<inventoryDataFile xmlns="PP2InventoryFile" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xsi:schemaLocation="PP2InventoryFile

ftp://ftp.3gpp2.org/TSGS/Working/TSG-S_WG5/S.S0028-B_XSD/PP2InventoryFile.xsd">

<fileHeader fileFormatVersion="String" vendorName="String" dnPrefix="String"/>

<invDataData>


<unit>



<name>ManagedElement</name>



<inventoryFile>ManagedElement.xml</inventoryFile>


</unit>


<unit>



<name>Switch</name>



<distinguishedName>ManagedElement</distinguishedName>



<inventoryUnitType>String</inventoryUnitType>



<serialNumber>String</serialNumber>



<vendorName>String</vendorName>



<vendorUnitFamilyType>String</vendorUnitFamilyType>



<vendorUnitTypeNumber>String</vendorUnitTypeNumber>



<unit>




<name>Rack</name>




<distinguishedName>String</distinguishedName>




<dateOfManufacture>String</dateOfManufacture>




<dateOfLastService>String</dateOfLastService>




<inventoryUnitType>String</inventoryUnitType>




<manufacturerData>String</manufacturerData>




<serialNumber>String</serialNumber>




<unitPosition>String</unitPosition>




<vendorName>String</vendorName>




<vendorUnitFamilyType>String</vendorUnitFamilyType>




<vendorUnitTypeNumber>String</vendorUnitTypeNumber>




<unit>





<name>Shelf 1</name>





<distinguishedName>ManagedElement</distinguishedName>





<inventoryUnitType>String</inventoryUnitType>





<serialNumber>String</serialNumber>





<vendorName>String</vendorName>





<vendorUnitFamilyType>String</vendorUnitFamilyType>





<vendorUnitTypeNumber>String</vendorUnitTypeNumber>





<unit>






<name>Slot</name>






<distinguishedName>String</distinguishedName>






<inventoryUnitType>String</inventoryUnitType>






<serialNumber>String</serialNumber>






<vendorName>String</vendorName>






<vendorUnitFamilyType>String</vendorUnitFamilyType>






<vendorUnitTypeNumber>String</vendorUnitTypeNumber>






<unit>







<name>CircuitPack</name>







<distinguishedName>String</distinguishedName>







<inventoryUnitType>String</inventoryUnitType>







<serialNumber>String</serialNumber>







<vendorName>String</vendorName>







<vendorUnitFamilyType>String</vendorUnitFamilyType>







<vendorUnitTypeNumber>String</vendorUnitTypeNumber>






</unit>





</unit>





<unit>






<name>String</name>






<distinguishedName>String</distinguishedName>






<inventoryFile>String.xml</inventoryFile>





</unit>




</unit>




<unit>





<name>Shelf 2</name>





<distinguishedName>ManagedElement</distinguishedName>





<inventoryUnitType>String</inventoryUnitType>





<serialNumber>String</serialNumber>





<vendorName>String</vendorName>





<vendorUnitFamilyType>String</vendorUnitFamilyType>





<vendorUnitTypeNumber>String</vendorUnitTypeNumber>





<unit>






<name>Slot</name>






<distinguishedName>String</distinguishedName>






<inventoryUnitType>String</inventoryUnitType>






<serialNumber>String</serialNumber>






<vendorName>String</vendorName>






<vendorUnitFamilyType>String</vendorUnitFamilyType>






<vendorUnitTypeNumber>String</vendorUnitTypeNumber>






<unit>







<name>CircuitPack</name>







<distinguishedName>String</distinguishedName>







<inventoryUnitType>String</inventoryUnitType>







<serialNumber>String</serialNumber>







<vendorName>String</vendorName>







<vendorUnitFamilyType>String</vendorUnitFamilyType>







<vendorUnitTypeNumber>String</vendorUnitTypeNumber>






</unit>





</unit>





<unit>






<name>String</name>






<distinguishedName>String</distinguishedName>






<inventoryFile>String.xml</inventoryFile>





</unit>




</unit>



</unit>



<unit>




<name>String</name>




<distinguishedName>String</distinguishedName>




<inventoryFile>String.xml</inventoryFile>



</unit>


</unit>

</invDataData>

<fileFooter dateTime="2001-12-17T09:30:47.0Z"/>
</inventoryDataFile>
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