Persistence of HPA related information in AAI

Requirements that are kept in mind are :

Expose HW capability of various CPU architecture (Intel x86, ARM etc...) in generic fashion.
Provide flexibility to expose CPU architecture and vendor specific features.

Support for multiple Clouds such as Openstack clouds, AWS Cloud, Azure Cloud etc...

No hardcoding of HPA feature names OR attribute names in ONAP (other than Multi-Cloud plugin)
HPA Impact on the AAI Project

Please refer to HPA Requirement & Capability Specification

Following format is used to represent the HPACapability:

® Data centers typically have flavors (openstack calls them flavors, Azure calls them VM sizes and AWS calls them as Instance types). Each flavor
is represented by hardware features. When these are discovered by ONAP, there are few ways to represent them in A&AI DB.
© Approach 1:
= flavors as children to the cloud-region (Already existing)
= Represent HPA capabilities under each flavor (HPA capabilities as children of each flavor)
o Approach 2:
" flavors as children to the cloud-region (Already existing). Also, represent HPA capabilities also children to the cloud-regions.
" Then provide relationship between flavors and capabilities.
o Approach 3:
= Approach 1 +
" Create another tree with capability to region+flavor list.
© Which approach to follow? Some guidance from A&AIl team. Requirement is this:
= During VNF instantiation, OOF gets hold of hardware requirements and based on that requirements, it needs to find out the
best cloud-region and flavor.
" Would Approach 3 seem possible?
® Each HPACapability is defined as
{HPACapability-id,HPAFeature, Schema Version, hardware-architecture, [List of HPAAttributes] - names and values}
®* HPAFeatureAttribute is <hpaAttributeKey, hpaAttributeValue>
® Refer Supported HPA Capability Requirements(DRAFT) for more specific Capability names and values.

A&AIl Schema Changes
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Example: Run time view of A&AI graph instance
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Current AAI Schema

<j ava-type name="C oudRegi on">
<xnl -root - el ement nanme="cl oud-regi on" />
<java-attributes>
<xnl -el ement java-attribute="cl oudOmer" nane="cl oud-owner" required="true" type="java.lang.String" xm -
key="true">
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<xml - properties>
<xnl - property nane="description" value="ldentifies the vendor and cloud nanme. First part of
conposite key should be fornatted as vendor-cl oudnane" />
</ xml - properties>
</ xm - el ement >
<xml - el ement java-attribute="cl oudRegi onl d" name="cl oud-region-id" required="true" type="java.lang.
String" xm -key="true">
<xml - properties>
<xml - property nane="description" value="ldentifier used by the vendor for the region. Second
part of conposite key" />
</ xm - properties>
</ xm - el ement >
<xnl -el enment java-attribute="cloudType" nane="cl oud-type" type="java.lang. String">
<xnl - properties>
<xnl - property nane="description" val ue="Type of the cloud (e.g., openstack)" />
</ xm - properties>
</ xm - el enent >
<xnl -el enment java-attribute="ownerDefi nedType" name="owner-defined-type" type="java.lang. String">
<xml - properties>
<xnl - property nane="description" val ue="d oud- owner defined type indicator (e.g., dcp, lcp)" />
</ xm - properties>
</ xm - el ement >
<xnl -el enent java-attribute="cl oudRegi onVersion" nane="cl oud-regi on-versi on" type="java.lang. String">
<xnl - properties>
<xml - property nane="description" val ue="Software version enployed at the site. NOTE - TH'S
FIELD I'S NOT KEPT UP TO DATE." />
</ xm - properties>
</ xm - el enent >
<xnml -el enment java-attribute="identityUrl" nane="identity-url" type="java.lang.String">
<xml - properties>
<xnl - property nane="description" value="URL of the keystone identity service" />
</ xm - properties>
</ xm - el enent >
<xnl -el enent java-attribute="cl oudZone" nane="cl oud-zone" type="java.lang. String">
<xml - properties>
<xml - property nane="description" val ue="Zone where the cloud is homed. NOTE - THIS FIELD I S
NOT CORRECTLY POPULATED. " />
</ xm - properties>
</ xm - el ement >
<xnl -el ement java-attribute="conpl exName" nane="conpl ex-name" type="java.lang. String">
<xml - properties>
<xnl - property nane="description" val ue="conpl ex name for cloud-region instance. NOTE - TH S
FI ELD IS NOT CORRECTLY POPULATED." />
</ xm - properties>
</ xm - el ement >
<xm - el enent defaul t-val ue="fal se" required="true" java-attribute="sriovAutomation" name="sriov-
aut onation" type="java.l ang. Bool ean">
<xnl - properties>
<xml - property nane="def aul t Val ue" val ue="fal se"/>
<xnl - property nane="description" val ue="Whether the cloud region supports (true) or does not
support (false) SR-10OV autonmtion." />
</ xm - properties>
</ xm - el ement >
<xml -el enent java-attribute="cl oudExtral nfo" nanme="cl oud-extra-info" type="java.lang.String">
<xnl - properties>
<xnl - property nane="description" val ue="ESR inputs extra information about the VIMor d oud
which will be decoded by multiviM" />
</ xnml - properties>
</ xm - el ement >
<xmnl -el enent java-attribute="cl oudEpaCaps" nane="cl oud- epa-caps" type="java.lang. String">
<xnl - properties>
<xml -property nanme="description" value="MiltiVIMw || discover and expose EPA capabilities." />
</ xnml - properties>
</ xm - el ement >
<xml -el enent java-attribute="resourceVersion" name="resource-version" type="java.lang. String">
<xnl - properties>
<xnl - property nane="description" value="Used for optinmistic concurrency. Mist be enpty on
create, valid on update and delete." />
</ xm - properties>
</ xm - el ement >
<xnl -el enent java-attribute="vol umeG oups" name="vol une-groups" type="inventory. aai.onap.org.v11.



Vol umeGr oups" />
<xnl -el ement java-attribute="tenants" nane="tenants" type="inventory.aai.onap.org.v1ll. Tenants" />
<xml -el enent java-attribute="flavors" name="flavors" type="inventory. aai.onap.org.v1ll. Fl avors" />
<xnl -el enent java-attribute="groupAssi gnnents" nanme="group-assi gnnents" type="inventory.aai.onap.org.
v1l. G oupAssi gnnents" />
<xnl - el ement java-attribute="snapshots" name="snapshots" type="inventory. aai.onap.org.v1l. Snapshots" />
<xnl -el enent java-attribute="inages" nane="i nages" type="inventory.aai.onap.org.v1ll. | mges" />
<xnl -el enment java-attribute="dvsSwi tches" nane="dvs-switches" type="inventory.aai.onap.org.v1ll.
DvsSwi t ches" />
<xnl -el enment java-attribute="oanNetworks" nane="oam networks" type="inventory.aai.onap.org.v1ll.
QanNet wor ks" />
<xml -el enment java-attribute="avail abilityZones" name="avail ability-zones" type="inventory.aai.onap.org.
v1l. Avail abilityZones" />
<xml -el ement java-attribute="relationshipList" nane="rel ationship-list" type="inventory. aai.onap.org.
v1l. Rel ati onshi pList" />
<xnl -el ement java-attribute="esrSystem nfoList" name="esr-systeminfo-list" type="inventory.aai.onap.
org.v1l. EsrSystenm nfoList" />
<xnl -el ement container-type="java.util.ArrayList" java-attribute="vipl pv4AddressList" nanme="vi p-i pv4-
address-list" type="inventory. aai.onap.org.v1l. Vipl pv4AddressList" />
<xnl - el ement container-type="java.util.ArrayList" java-attribute="vipl pv6AddressList" nanme="vi p-i pv6-
address-1ist" type="inventory.aai.onap.org.v1l. Vi pl pv6AddressList" />
</java-attributes>
<xnl - properties>
<xnl - property nane="description" val ue="cl oud-regi on designates an installation of a cloud cluster or
region or instantiation." />
<xnl - property nane="i ndexedProps" val ue="cl oud- owner, cl oud-regi on-i d, cl oud-type, owner - def i ned-type" />
<xml - property name="naneProps" val ue="owner -defined-type" />
<xml - property nane="contai ner" val ue="cl oud-regi ons" />
<xnl - property nane="nanmespace" val ue="cl oud-infrastructure" />
</ xm - properties>
</java-type>

Modified AAI Schema

<j ava-type name="Fl avor">
<xml -root-el ement nane="flavor"/>
<java-attributes>
<xm -el ement java-attribute="flavorld" nane="flavor-id" required="true" type="java.lang. String" xni-
key="true">
<xml - properties>
<xml - property nane="description" val ue="Flavor id, expected to be unique across cloud-region."/>
</ xnml - properties>
</ xm - el ement >
<xml -el enent java-attribute="flavor Name" nane="fl avor-nane" required="true" type="java.lang. String">
<xnl - properties>
<xm - property name="description" val ue="Fl avor nane"/>
</ xml - properties>
</ xm - el ement >
<xml -el enent java-attribute="flavorVcpus" nane="fl avor-vcpus" type="java.lang.|nteger">
<xnl - properties>
<xm - property nane="description" val ue="Nunber of CPUs"/>
</ xnml - properties>
</ xm - el enent >
<xm -el ement java-attribute="flavorRant name="flavor-rant type="java.lang.|nteger">
<xnl - properties>
<xnl - property nane="description" val ue="Anount of menory"/>
</ xm - properties>
</ xm - el enent >
<xm -el enent java-attribute="flavorD sk" nane="fl avor-di sk" type="java.lang.|nteger">
<xnl - properties>
<xnl - property nane="description" val ue="Di sk space"/>
</ xm - properties>
</ xm - el enent >
<xnl -el ement java-attribute="flavorEpheneral" name="fl avor-epheneral " type="java.l ang. | nteger">
<xml - properties>
<xnl - property nane="description" val ue="Anopunt of epheneral disk space"/>
</ xm - properties>
</ xm - el ement >
<xnl -el enent java-attribute="flavor Swap" nane="fl avor-swap" type="java.lang. String">



<xml - properties>
<xnl - property nane="description" val ue="anount of swap space allocation"/>
</ xm - properties>
</ xm - el ement >
<xml -el enent java-attribute="flavorlsPublic" name="flavor-is-public" type="java.l ang. Bool ean">
<xnl - properties>
<xnl - property nane="description"
val ue="whether flavor is available to all users or private to the tenant it was
created in."/>
</ xnml - properties>
</ xm - el ement >
<xml -el enment java-attribute="flavorSel flink" name="fl avor-selflink" required="true" type="java.l ang.
String">
<xnl - properties>
<xnl - property nane="description" value="URL to endpoint where AAl can get nore details"/>
</ xm - properties>
</ xm - el enent >
<xnl -el ement java-attribute="flavorD sabl ed" nanme="fl avor-di sabl ed" type="java. | ang. Bool ean" >
<xml - properties>
<xnl - property nane="description" val ue="Bool ean as to whether this flavor is no | onger enabl ed"

</ xm - properties>
</ xm - el enent >
<xnl -el ement java-attribute="hpaCapabilities" name="hpa-capabilities"
type="inventory. aai.onap. org. v13. HpaCapabilities">
<xnl - properties>
<xml - property nanme="description" val ue="List of HPA Capabilities associated with this flavor"/>
</ xm - properties>
</ xm - el enent >
<xm -el enent java-attribute="resourceVersion" name="resource-version" type="java.lang. String">
<xnl - properties>
<xnl - property nane="descri ption"
val ue="Used for optimistic concurrency. Mist be enpty on create, valid on update
and delete."/>
</ xm - properties>
</ xm - el ement >
<xnml -el ement java-attribute="rel ationshipList" name="rel ati onship-list"
type="inventory. aai.onap.org.v13. Rel ati onshi pList"/>
</java-attributes>
<xnl - properties>
<xml - property nanme="description" val ue="COpenstack flavor."/>
<xnl - property nane="nanmeProps" val ue="fl avor-nane"/>
<xml - property nanme="i ndexedProps" val ue="fl avor-nane, fl avor-id"/>
<xml - property nane="dependent On" val ue="cl oud-regi on"/>
<xnl - property nane="contai ner" val ue="flavors"/>
</ xm - properties>
</java-type>

<j ava-type nanme="HpaCapabilities">
<xnl - properties>
<xml - property nanme="description" val ue="Collection of HPA Capabilities"/>
</ xm - properties>
<xnl -r oot - el ement nane="hpa-capabilities"/>
<java-attributes>
<xnl -el enent container-type="java.util.ArrayList" java-attribute="hpaCapability" nanme="hpa-capability"
type="inventory. aai.onap. org. v13. HpaCapability"/>
</java-attributes>
</java-type>

<j ava-type name="HpaCapability">
<xnl -r oot - el ement nane="hpa-capability"/>
<java-attributes>
<xnl -el enment java-attribute="hpaCapabilityld" name="hpa-capability-id" required="true" type="java.l ang.
String"
xm - key="true">
<xnl - properties>
<xnl - property nane="description" value="UU D to uniquely identify a HPA capability"/>
</ xm - properties>
</ xm - el ement >
<xm -el enent java-attribute="hpaFeature" nane="hpa-feature" required="true" type="java.lang. String">
<xnl - properties>



<xml - property nane="description" val ue="Nane of the HPACapability"/>
</ xml - properties>
</ xm - el ement >
<xnl -el enment java-attribute="version" nane="hpa-version" type="java.lang. String">
<xnl - properties>
<xml - property name="description" val ue="HPA schema version"/>
</ xnml - properties>
</ xm - el ement >
<xml - el enent java-attribute="hardwareArchitecture" name="hpa-hw arch" type="java.lang. String">
<xnl - properties>
<xml - property nanme="description" val ue="Hardware architecture"/>
</ xnml - properties>
</ xm - el enent >
<xnml - el ement java-attribute="resourceVersion" name="resource-version" type="java.lang.String">
<xnl - properties>
<xml - property name="description"
val ue="Used for optimistic concurrency. Mist be enpty on create, valid on update and
delete."/>
</ xm - properties>
</ xm - el ement >
<xnml -el enment java-attribute="rel ationshipList" name="rel ati onship-list"
type="inventory. aai.onap.org.v13. Rel ati onshi pList"/>
<xnl -el ement container-type="java.util.ArraylList" java-attribute="hpaFeatureAttribute" nane="hpa-feature-
attribute”
type="inventory. aai .onap. org. v13. HpaFeatureAttribute"/>
</java-attributes>
<xnl - properties>
<xml - property nane="description" val ue="Represents a HPA capability"/>
<xnl - property nane="nanmeProps" val ue="hpa-feature"/>
<xnl - property nane="i ndexedProps" val ue="hpa-f eat ure, hpa- hw arch, hpa-capabi lity-id"/>
<xnl - property nane="dependent On" val ue="flavor"/>
<xnl - property nane="contai ner" val ue="hpa-capabilities"/>
</ xm - properties>
</java-type>

<j ava-type name="HpaFeatureAttribute">
<xnl -root - el ement nanme="hpa-feature-attribute"/>
<java-attributes>
<xnl -el enment java-attribute="hpaAttributeKey" nanme="hpa-attr-key" type="java.lang. String">
<xnl - properties>
<xml - property nane="description" val ue="nane of the specific HPA attribute"/>
</ xnml - properties>
</ xm - el ement >
<xml -el enent java-attribute="hpaAttributeVal ue" name="hpa-attr-val ue" type="java.lang. String">
<xnl - properties>
<xml - property name="description"
val ue="JSON string specifying the value, unit and type of the specific HPA attribute"
/>
</ xm - properties>
</ xm - el ement >
<xnl -el ement java-attribute="resourceVersion" name="resource-version" type="java.lang. String">
<xml - properties>
<xnl - property nane="descri ption"
val ue="Used for optimstic concurrency. Mist be enpty on create, valid on update and
delete."/>
</ xm - properties>
</ xm - el enent >
<xnl -el ement java-attribute="rel ati onshipList" name="rel ati onship-list"
type="inventory. aai.onap.org.v13. Rel ati onshi pList"/>
</java-attributes>
<xnl - properties>
<xm - property nanme="description" val ue="HPA Capability Feature attributes"/>
<xnl - property nane="contai ner" val ue="hpa-capability"/>
</ xm - properties>
</java-type>



Edge Relations

{
"from': "flavor",
"to": "cloud-region",
"l abel": "org.onap.relationships.inventory. Bel ongsTo",
"direction": "QUT",
“mul tiplicity": "MANY2ONE",
“contains-other-v": "!${direction}",
"del ete-other-v": "NONE",
"SVC- | NFRA": " NONE",
"prevent-del ete": "!${direction}",
"default": "true",
"description":""

b

{
"fronf': "hpa-capability",
"to": "flavor",
"l abel ": "org.onap.relationships.inventory. Bel ongsTo",
"direction": "OUT",
"mul tiplicity": "MANY2ONE",
“contains-other-v": "!${direction}",
"del ete-other-v": "NONE",
"SVC- | NFRA": " NONE",
"prevent-delete": "!${direction}",
"default": "true",
"description":""

H

{
"fron': "hpa-capability",
"to": "cloud-region",
"l abel ": "org.onap.relationships.inventory. Associ atedWth",
"direction": "QUT",
"multiplicity": "MANY20ONE",
"contai ns-other-v": "NONE",
"del ete-other-v": "NONE",
"SVC- | NFRA": " NONE",
“prevent-delete": "!${direction}",
"default": "true",
"description":""

I

Sequence Diagrams

Discovery of HPA-flavors when cloud-region is added
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Periodic Discovery of HPACapabilities



PeriodicdiscoveryofHPACapabilities
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Framework
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RemoteVIM
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Get flavors/Vi
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Cpenstack VIMs use flavor term,
Azure uses VM Sizes' term
AWS uses ‘instance type’ term
to represent various compute groups.

Response with flavors supported,
whether or not there are enough
resources available in the region for this flavor

A

Get details on each flavor/VM Size/Instance type

h 4

Response with details

A

Details include vCPUs, mem size,
disk size and hardware
platform capabities supported by that flavor

Normalizeftranslate
flavor/VM Size/instance type
D information to ONAP defined
HPACapabilities format

Get existing HPACapabilities on the cloud-region
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Apply delta using AAl API
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VNFC Instantiation



VNFCinstantiation

[—

Request to get
cloud-region with matching HPACapabilty and VIM-type
(send derived information from VNFC template -
HPA information, set of cloud-regions,
affinity and anti-affinity information)

Get cloug-region information for
specific regions

Return cloud-regions
HPA Capabilities

Using policy constraints get the best region
check if any HPACapbility has flavor-reference, i
not found error else sends response backto SO

h
{
Response with E

cloud-region, flavor reference
VIM-type of the cloud-region

TBD

Following table provides HPA features and attributes. Also, it describes matching constraints for each HPA feature. These constraints are applied while
finding the best cloud-region for placing VNFC.

Attributes are represented as:

TBD...

<HPA feature name

AAIl APIs for HPA :

TBD
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