HP NFV Director

HP NFV Director
Version 3.0

On-boarding Guide

Edition: 1.0

For Red Hat Enterprise Linux Server 6.6

June 20155

© Copyright 2015 Hewlett-Packard Development Company, L.P.




Legal Notices

Warranty

The information contained herein is subject to change without notice. The only warranties
for HP products and services are set forth in the express warranty statements
accompanying such products and services. Nothing herein should be construed as
constituting an additional warranty. HP shall not be liable for technical or editorial errors or
omissions contained herein.

License Requirement and U.S. Government Legend

Confidential computer software. Valid license from HP required for possession, use or
copying. Consistent with FAR 12.211 and 12.212, Commercial Computer Software,
Computer Software Documentation, and Technical Data for Commercial Items are licensed
to the U.S. Government under vendor's standard commercial license.

Copyright Notices
© Copyright 2015 Hewlett-Packard Development Company, L.P.

Trademark Notices
Adobe®, Acrobat® and PostScript® are trademarks of Adobe Systems Incorporated.

HP-UX Release 10.20 and later and HP-UX Release 11.00 and later (in both 32 and 64-bit
configurations) on all HP 9000 computers are Open Group UNIX 95 branded products.

Java™ is a trademark of Oracle and/or its affiliates.

Microsoft®, Internet Explorer, Windows®, Windows Server 2007®, Windows XP®, and
Windows 79 are either registered trademarks or trademarks of Microsoft Corporation in the
United States and/or other countries.

Firefox® is a registered trademark of the Mozilla Foundation.

Google Chrome® is a trademark of Google Inc.

Oracle®is a registered U.S. trademark of Oracle Corporation, Redwood City, California.
EnterpriseDB® is a registered trademark of EnterpriseDB.

Postgres Plus® Advanced Server is a registered U.S. trademark of EnterpriseDB.
UNIX® is a registered trademark of The Open Group.

X/Open® s aregistered trademark, and the X device is a trademark of X/Open Company Ltd.
in the UK and other countries.

Red Hat® is a registered trademark of the Red Hat Company.
Linux® is a registered trademark of Linus Torvalds in the U.S. and other countries.

Neodj is a trademark of Neo Technology.




Contents

Legal NOTICES......ccoiiiiiiiiiiiie e 2
(O70] 0 1 (=] 0] £ PP 3
FIQUIES ..o 4
PrETACE ... 5
T It L U o = PR SS 5
AUGIEICE .ottt s e e st e s e e e s e e e s e e e e e e 5
TypographiCal CONVENTIONS..........uuiiieieeieeeeieeeeeeeeeeseeeeeeeeesseereeesereeererarererrrerererarerrare. 5
10 4 T 101 (=T o P 6
ETSI Reference ArchiteCture........ccccccvvviiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee 6
1.1 ManAGING VINFS ...ttt 6
111 INAIFECE VINFIM ...ttt e e e e e e s e nnaeeeeeas 7
11.2 DIFECE VINFM L.ttt 7
AP T 2 . 8
Integrating a VNF into NFV DIr€CtOr.........ccoovviiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeee 8
2.1  Embedded VNF Manager ........ccccceeeiiiiieeee e 8
2.2 Touch Points for VNF integration............cceeeiiiiiiiiiiiiee e 8
2.3 Step one: VNF must run on desired VIM or HYPervisor ..........ccccccocveeeiiiieeeenne 9
2.4  Step two: Clarify what needs to be modeled ...............cccc 9
2.4.1 INFraStrUCLUIre QUESLIONS ......vvviiiiiiieeeeeeieeeeeeeeeeeeseseeeeeseeeeseesesssssssesesssesssssssnnnnes 9
242 MOdElNG QUESTIONS ....coeiiiiiiiiiiiie et 9
243 MONItOFING QUESTIONS ...ttt 10
24.4 Ad hoC Processing QUESHIONS .........uuuveieiiiiieiiieiiieeesreeesereserereserererererererer—.. 10
245 LICENSE QUESTIONS .....teiiiiieeiieette ettt e e et e e e e e e e ennees 11
2.5 Step two: Writing @ VNF de@SCHPLON .....ccciiuiiiieiiiiiie it 11
251 RN N I RSP 12
25.2 VNF COMPONENT LEVEL ...ttt 13
253 Virtual maching leVel...........cooi e 15
2.6 Step three: configuring MONITOIS .........ciiiiiiiiiiie e 19
26.1 Example Configuring MONITOIS. .........cooiiiiiieiiiie e 23
2.7  Step four: Creating CUSTOM MONITOIS ......coiiiiiiiiiiiiiiie e 26
2.8  Step five: Integrating custom alarm feeds ..o 31
2.9 Step six: Creating Custom Correlation rules..........cccceeevevciiieiieee e icciiieeeeeee 32
29.1 Specific DefinitionNs fOr NFVD ......ccooiiiiiiiiiiieiiee e 33
29.2 Inventory data populated in NFVD value pack inventory.............cccoccvveeee.. 36
293 NFEVD/PArQmMELEIS. .....eeeiiieiiiiiiiiieee e e ettt e et ee e e e e e s rbeb e e e e e e e e e eannees 36




Figures

Figure 1 ETSI Reference ArChItECEUIE .......eeceeeeeeeeeeeeteeteceecee e e teeseeeee e eeseeeaeesaeessesssesssensnenseensennnes 6
Figure 2 Managing VUNFS....... .ottt et st e ee s e e st e e st e et st s nesne st e s st e st e st e neessasneenneas 7
FIgUre 3 INAIr@CE VINFM ...ttt ee e et e s eeeese e s e e e e sae e s esaeesse e s ss e s seesssae s seesesaesseesnseennssesnseens 7
[T {0 =0 0 =T Y o TS 7
Figure 5 VNF Integration TOUCH POINES .....cocceiiieieieeieertetetetetcetce st sttt sse e st tese e nesnene 8
FIGQUre 6 VNF DESCIIPLOL ....eeiieieieeeeeeeieete st et et et et st e st et e et s e senesne s e e s e e st e st eseasseasneesnesnsasnasnne 11
Figure 7 VNF Director CoNfigurable GUI ...........eeeeeieeieeeeeeeeeeeeeeeeseeeseeeeeeeesseessesssessesssessesssesssessennns 12
Figure 8 Example XML template of VNF LEVEL ......oueeeeeeeeeeeeee ettt ene s 12
Figure 9 Example XML Template of VNF COMPONent LEVEL.........ecveeeeeeeeeeeeeeeeeeeeeee et eeaeeene 14
Figure 10 Example XML Template of Virtual Maching LeVEL ........c.ueeeeeeeeeeeeeeeieereceeeeeeeeeeeeeeeseeeseenns 16
Figure 17 ConfigUre MONITOLS .......cooveeeeeeeeeeeeceeeeecteeeeereeeseeeeeeseeeseeseesesssesssesssessenssesssessesssesssensesnne 19
Figure 12 SiteScope NFVD TEMPLAtES......ueceeeeeeeeeeeceetee et te et e e e e e e e e e e ae e se e e e ae e s enseeneenns 23
Figure 13 SiteScope NFVD Monitor Template Parameters..........ceeeeeeeeeeceeeceeeeeceeeeeee e eeeeneeens 24
Figure 14 SiteScope Alerts Definition T .......eceeeieeieeieeeeeceeceeeeeeeeete et eeeesreesreesseseesaeeseesneeseennnenns 24
Figure 15 SiteScope Alerts Definition 2 ..o eeeeeeeeeeeeeeee et e e ae e saeenns 24
Figure 16 SiteScope Alerts CoNfIGUIation .........c.cceeeeiriririinniececece ettt et esae s saes 25
Figure 17: SiteScope: Create cuStomM tEMPLAtES.......oocieeceeeeeeeeeeeeeee e e e e s enes 27
Figure 18: SiteScope: NEW tEMPLAtE .....eeeeeeeeeeeeeee et e see e s e e e e ra e e se e s se e e seesesnennnes 27
Figure 19: Sit@SCOPE: NEW GFOUD ...ccveeireirrereeeteeieeterseeeseeeeeesteeeeesesssesssesssesssesssssssessasssesssessesssesssesne 28
Figure 20: SiteSCOPE: NEW MONILON ......eoeeiieeeeeeeeceeeeeee e e e e eeee e e e e e eaeeesaeesesse e seesesaeesseesessessssesassesnnes 28
Figure 27: SiteScope: NEW VAriable.... .. et ceeetteeee e e cte e seeeseae e ssesesaeesssesessessseasesaennnes 29
Figure 22: SiteScope: new Variable detailS..........eoeceeeeeceeeeeeeeeeeeetee et eene 29
Figure 23: SiteScope: enter variable to associate with template.........coooeeeeeeeeeeeeeeeeeeeeee 30
Figure 24: SiteScope: hierarchy of cUStOmM tEMPLALE ......ooveeeeeeeeeeeeeececrecrereeee e 30
Figure 25 UCA'S HPSA FramEWOTK........eeeeeeeeeeeeeeeeetteecte et eeteeeseeeeesseesssesesseeseesessesssesessessssesessennnes 33
Figure 26 HPSA Inventory — UCA/Parameters — Global Parameters ..........ccveeeevereeeevereenevereenesnereenene 33
Figure 27 HPSA Inventory - UCA/Parameters Workflow Templates..........ccoeoeeueeeeceeeeceecececeecece e 33
Figure 28 UCA Automation Foundation Inventory — UCA/SErViCeS........cceeeeeeeeeeeeieeeeceereeeesereseeeeeesenns 34
Figure 29 UCA Automation Foundation Inventory — UCA/SErVICES........eueeeeeereevereeeerveeenerereeseeneseesenne 34
Figure 30 UCA Automation Foundation Inventory — UCA/ActionFramework (Problems) ..................... 35
Figure 31 UCA Automation Foundation Inventory — UCA/Parameters...........ccceeeeeeeeeeeereeeeceesesneceseenenns 35
Figure 32 UCA Automation MONItOring SCrEEN .......eeeceiieceeceteccece et s e e s e s ssaessae e s ae e s s e e s s saennes 36
Figure 33 HPSA UCA NFVD WOTKFLOWS .....ueeeeeeeeeeeeeeceeeeecteetee e eee e e eteseteseeeseessseeseesaessessessasessensnnnns 36
Figure 34 NFVD Inventory — NFUD/Parameters ........cccceeeeeeeeeeeeeeeeeeteeeseeeeessessssssssssesessssssssssssesssenes 36
FiGUre 35 NFVUD/PAIaMELELS .....ccveveueeeereeeerereeeteseeesesessesesessesesesssesessesesesssesessesesesssesessesesessesesessesesenees 37
Figure 36 Creating new Workflow TEMPLAtes ......ccveceeeeereereeeeeeeeeeecteecteeee e eseesee e e aeeaeeseensnenns 37
Figure 37 View Workflow T@MPLAteS .....cceeeueeeeeeeeeeeceeeeecteetee e ee e eeteeeeeeeeeeesss e seesssesaeeaeesneeseensnenns 37




Preface

In this Guide

This guide describes the NFV Director on boarding process.

Audience

Here are some recommendations based on the possible reader profile:
e Solution Developers

e System Integrators

Typographical Conventions

Courier Font:

e Source code and examples of file contents.
e Commands that you enter on the screen.

e Pathnames

e Keyboard key names

Italic Text:

e Filenames, programs and parameters.

e The names of other documents referenced in this manual.
Bold Text:

e Tointroduce new terms and to emphasize important words.




Chapter 1

ETSI Reference Architecture

ETSI reference is well known in the in the NFV industry where it describes the functional
decomposition of the NFV ecosystem.

ETSI architecture is NOT an implementation diagram and so it happens on the market that
the same set of functions are still addressed in different ways and with different set of HW
and SW assets depending on the approach taken.
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Figure 1 ETSI Reference Architecture

1.1 Managing VNFs

The VNF Manager (VNFM) is responsible to manage the lifecycle of a VNF. The VNFM can be
generic, often bundled as part of the NFV Orchestrator (NFVO), or specific to the VNF, often
bundled with the element manager (EM).

The interactions between the VNFM, NFVO, and Virtaulised Infrastructure Manager (VIM) can
take one of two forms: indirect interactions from VNFM to VIM and direct interactions from
VNFM to VIM.




055/B55 055/BSS

WawaBTuR|y 44N

NFVInfrastructure (NFVI) NFVInfrastructure (NFVI)

Compute Storage Compute | Storage ‘
Hardware resources Hardware resources.

o
=
x
=
H
|
E]
s
=
=
E
o
=3
5
B
a
g
s

Generic VNF manager coupled with NFV orchestrator VNF manager coupled with EM
* Responsibility of VNF provider

Figure 2 Managing UNFs

An NFV Orchestrator has two main modes of operation

1.1.1 Indirect UNFM
1. The VNF manager asks NFV Orchestrator to perform every action (create VM, scale,
VNF, monitor, etc.)
2. NFV Orchestrator informs the VNF manager when each operation finishes
3. NFV Orchestrator has the capacity consumption detail of each component

1-action 2-action
VNF Orchestrat
=) =

Figure 3 Indirect UNFM

1.1.2 Direct YNFM
1. The VNF manager asks NFV Orchestrator only for permission to consume
resources; the response may include a tenant a potentially a target set of resources
2. The VNF managers performs every action (create VM, scale, VNF, monitor, etc.)
3. VNF manager informs NFV Orchestrator when each operation finishes
4. NFV Orchestrator would have the capacity consumption detail of each component
ONLY if the VNF manager informs NFV Orchestrator

1- permissio

VNF ) Orchestrat
Mananger or
-—)
2-action
3-Resourcesused

Figure 4 Direct UNFM




Chapter 2

Integrating a VNF into NFV Director

2.1 Embedded VNF Manager

HP NFVD Director has a generic VNF Manager embedded that allows it to manage the
lifecycle of any VNF

2.2 Touch Points for VNF integration

When integrating with NFVD director the main touch points are:

e Fulfillment Module of NFV Director

o  Where the VNF Descriptor is modeled

o Where fulfillment integration with VNFM Managers is configured
e Assurance Module of NFV Director

o Where VNF monitors are defined

o Where Monitors Correlation rules are defines

o  Where assurance integration with VNFM Managers is configured
e  VIM/HYPERVISOR

o Where images are deployed and must rum

NFV Director

Touch points

For VNF WITH
Manager

VNF Manager

VNF 1 VNF 2 VNF 3

VIM / HYPERVISOR

Figure 5 VNF Integration Touch Points




2.3 Step one: VNF must run on desired VIM or
Hypervisor

The Images provided by the provider of the VNF must run on the target server and virtual
infrastructure (either a VIM or an HYPERVISOR)

The images must be loaded in the VIM or HYPERVISOR and proper flavors created on the VIM
as part of this process

Note

OpenStack is the most common VIM today so most of the VNFs must be tested to runin an
OpenStack environment and not just on a Hypervisor (like VMware or KVM)

As part of the HP OpenNFV initiative HP provides access to a certification program where
any company can certify their Virtual Network functions to be compatible with HP HW, HP
VIM and HP Orchestrator

2.4 Step two: Clarify what needs to be modeled

In order to write a proper VNF descriptor and model the desired behavior in NFV Director, a
set of questions must be clarified with the VNF provider.

Note

The same VNF can have multiple ways of being deploy (with HA, without HA, in cluster,
everything on a single VM, etc...) in order to address all the VNF flavors, NFV Director uses
the concept of templates where each VNF flavor can be modeled as a separate template.

2.4.1 Infrastructure questions

e Areimages of the VNF able to run in an OpenStack environment or do those need
VMware or KVM directly?

e How many images (vmdk or gcow2 ) are needed?
e  Whichis the guest Operating System?
e Arethere any specific network requirements?
o For example, dedicated bandwidth
e Does it matter in which server each VMs runs? Or there are dependencies like:
o AllVMs must be running in the same server
o Allthe VMs MUST run in different server
o Allthe VMs need to be connected to the same network
e Are there any limitations if the VMs are in servers in different datacenters?
e Tohow many networks does each VM need to connect?
e Are there any specific requirements for any of the VMs?

o For example, DPDK or 10GB of dedicated bandwidth

2.4.2 Modeling questions
e How many components does the VNF have?

e How many Virtual machines does each VNF component have?




e What resources (vcores, VRAM, vdisk and vport) does each virtual machine require?
e Does the VNF have a manager?
e |s the VNF using any physical components?
o Like aVNFM or shared DB
e How the VMs connect between them?
o What are the external network requirements?
e How does the VNF scale
o In/out, up/down or both
e How many VNFs are planned?

e  Whatis the simplest deployment? (minimum number of VMs and simplest
configuration)

e Whatis one of the more complex deployments? (maximum number of VMs and more
complex configuration)

2.4.3 Monitoring questions
e What things need be monitored at the guest 0S level?
o Running processes, output traffic, specific measures, ...
e What things need be monitor at the VM level?
o VCPU, vRAM, vdisk, virtual port, ...
e What things need be monitor at the application level?
o Number of calls, number of I/0, physical port, jitter, ...
e  What are the thresholds for each monitor?
o For example, 80% of CPU or RAM at 50% and at the same time vCPU 50%

e What are the monitors that are required apart from out-of-the box monitors provided
by NFVD (refer to section 3.4 of NFVD integrators guide).

e Are there any action that require derived metrics (combining multiple monitored values)
o For example, trigger scale up only if 80% CPU at 2 VMs in a VNF

e What are the actions to trigger for each threshold violation
o For example, trigger scale out at 80% of CPU

e  What are the actions that needs to be automated (scenarios)
o For example, perform some tests after a new VNF is created

e Arethere any alarms that needs to be listened which contributes to any automated
action

o For example, alarms from VIM, Hypervisor, VNFM

2.4.4 Ad hoc processing questions
¢ What needs to be done before or after deploying a new VNF?
e What needs to be done before or after deploying a new VNF component?
e What needs to be done before or after starting a virtual machine?

o For example, start the services, request EMS to configure, or get licenses
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e (Canthe VMs belonging to the VNF scale out or it can they only scale up

o Does the VNF can allow restart of a VM when scaling up/down (default
OpenStack behaviors is to restart for each VM flavor change)

2.4.5 License questions

e Do the VNF need any license keys to run or it is the license just a commercial
agreement?

e Iflicense keys are required how are they acquired and deployed?
e Are demo licenses available (even if functional restrictions apply)?

e |sthere any license agreement with HP to demo to HP customers that VNF or do we
need to request a license each time we want to demo to customers

e Do the virtual machines need Internet access to fully configure?

2.5 Step two: Writing a VNF descriptor

NFV Director allows to define a VNF with the following structure (following ETSI standards)

using XML format
| | L] 1
VNF
Component
| |
| ] L] 1
Virtual
Machine
| |
| ] L L L L] L]
= B i)

Figure 6 VNF Descriptor

One of the multiple potential representations of that structure using NFV Director
configurable GUI is the following:

Inventory Class Views  Instance Views
Cle I i
) o/VNFTemplates % Ml Manage VNF %

B 2 vnF templates

& TesT_vwe_vz eorteD VNF:GENERIC: HP_VFR_TEMPI.ATE_Z.Q
4 wnr_TeST_v10

e} Antiaffinity_VNF l
A e commorpitom 2
Component
@ VNF_TEST_V1.2 WNF_COMPONENT:GENERIC: ROUTIRG— PONENT_2.0
&Y ve_vsr TEMPLATE 1.0
B 8 wp_vsr_TEMPLATE 2.0
o POLICY: RANGE: VSR_SCALE_POLICY_2.0
B © vnF components 5l
O £ rouTING_COMPONENT_2.0

~ VIRTUAL_M, E:GENEI %,
B 3 virtual Machines p

=] VSR_VM_2.0
B virtual Resources
VIRTUAL_CORE:GENERIC: VSR_yCORE_20  VIRTUAL_PISKIGENER|L: VSR_DISK 2.0
[ # VIRTUAL_CORE - VSR_vCORE_2.0

O & viRTUAL_MEMORY - VSR_VRAM_2.0
O @ VIRTUAL DISK - VSR vDISK 2.0 VIRTUAL_MEMORY:GENERIC: VSR_vRAM_2.0 VIRTUAL_PORT:GENERIC: VSR_vPott_ETHD_2.0

O 5 viRTUAL_PORT - VSR_vPort_ETH0_2.0
0O policies
815 polcies
T enTITY_RANGE - VSR_SCALE_POLICY_2.0
0 D rolicies
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Figure 7 UNF Director Configurable GUI

2.5.1 VUNF Level

A VNF is a container that will define
e How many components the VNF has
o Example 1: a Routing component and a Security component
o Example 2: a frontend component and a backend component
e [Ifthereis any policy that apply to the entire VNF:
o Example 1; A policy to set up some attributes of the VNF

o Example 2: A policy to execute certain actions

2.5.1.1 Example XML template of VNF Level

If we follow NFV Director XML notation we can express a VNF Containing just one
Component as following

UNF ]

WHNF:GENERIC: HF‘_\/’FR_T EMPLATE_2.0

l

UNF_CDMF‘DNENT:GENERIC:rDUTI - FONENT_Z0

Figure 8 Example XML template of UNF Level

<templates xmlns="http://www.model.bll.nfv.activator.ov.hp.com">

<languageCode xsi:type="xs:string" xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">en EN</languageCode>
<artifactTemplates>

<artifactTemplate>
<artifactFamily>VNF</artifactFamily>
<artifactCategory>GENERIC</artifactCategory>
<categories>
<category>
<label>GENERAL</label>

<version>1l</version>

<order>1</order>
<attributes>
<attribute>
<label>Name</label>
<type>
<label>TEXT</label>
</type>
<unit>TEXT</unit>
<mandatory>false</mandatory>
<order>1</order>
<value>HP VSR TEMPLATE 2.0</value>
</attribute>
</attributes>
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<categories/>
</category>
</categories>
<id>HP VSR TEMPLATE 2.0</id>
<identifier>HP VSR TEMPLATE 2.0</identifier>
<status>
<label>ENABLED</label>
<visibleStatusLabel>ENABLED</visibleStatusLabel>
<enabled>true</enabled>
</status>
</artifactTemplate>

</artifactTemplates>
<relationshipTemplates>

<relationshipTemplate>
<type>INCLUDE</type>
<parentId>HP VSR TEMPLATE 2.0</parentId>
<parentArtifactFamily>VNF</parentArtifactFamily>
<parentArtifactCategory>GENERIC</parentArtifactCategory>
<ChildId>ROUTING_COMPONENT_2.0</Childld>
<childArtifactFamily>VNF COMPONENT</childArtifactFamily>
<childArtifactCategory>GENERIC</childArtifactCategory>
<enabled>true</enabled>
<status>
<label>ENABLED</label>
<visibleStatusLabel>ENABLED</visibleStatusLabel>
<enabled>true</enabled>
</status>
</relationshipTemplate>

</relationshipTemplates>
</templates>

2.5.2 VUNF Component Level
A VNF Component is a container that will define
e How many and what type of virtual machines are needed for that component

o Example 1 (two component shares a VM): a Routing component need 1 VM and a
Security component runs on the same machine of the routing component

o Example 2 (each component has different set of VMs): a frontend component
need 1 VM and a backend component need 2 VMs

e |If thereis any policy that apply to the VNF component
o Example 1: A policy to set up some attributes of the VNF Component

o Example 2: A policy to define the scaling factors for the VNF Component

2.5.2.1Example XML template of VNF Component Level

If we follow NFV Director XML notation, we can express a VNF Component containing just
one VM with a policy that defines the number of those and the scaling in/out policy for that
VM

13
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VNF

Component
WNF_COMFPONENT:GENERIC: ROUTI

FONENT_z.0

Policy

POLICY: “RANGE: WSR_SCALE_POLICY_2.0

VIRTUAL MﬂDﬁﬁhﬁGEHéﬁk&VﬁR VM 2.0

Figure 9 Example XML Template of VNF Component Level

<templates xmlns="http://www.model.bll.nfv.activator.ov.hp.com">

<languageCode xsi:type="xs:string" xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">en EN</languageCode>
<artifactTemplates>

<artifactTemplate>
<artifactFamily>VNF COMPONENT</artifactFamily>
<artifactCategory>GENERIC</artifactCategory>
<categories>
<category>
<label>GENERAL</label>
<version>1</version>
<order>1</order>
<attributes>
<attribute>
<label>Name</label>
<type>
<label>TEXT</label>
</type>
<unit>TEXT</unit>
<mandatory>false</mandatory>
<order>1</order>

<value>ROUTING_ COMPONENT_2.0</value>

</attribute>
</attributes>
<categories/>
</category>
</categories>

<id>ROUTING_COMPONENT 2.0</id>

<identifier>ROUTING COMPONENT 2.0</identifier>

<status>
<label>ENABLED</label>
<visibleStatusLabel>ENABLED</visibleStatusLabel>
<enabled>true</enabled>

</status>

</artifactTemplate>

</artifactTemplates>
<relationshipTemplates>

<relationshipTemplate>
<type>INCLUDE</type>
<parentId>ROUTING COMPONENT 2.0</parentId>
<parentArtifactFamily>VNF COMPONENT</parentArtifactFamily>
<parentArtifactCategory>GENERIC</parentArtifactCategory>
<childId>VSR VM 2.0</childId>




<childArtifactFamily>VIRTUAL MACHINE</childArtifactFamily>

<childArtifactCategory>GENERIC</childArtifactCategory>

<enabled>true</enabled>

<status>
<label>ENABLED</label>
<visibleStatusLabel>ENABLED</visibleStatusLabel>
<enabled>true</enabled>

</status>

</relationshipTemplate>

<relationshipTemplate>
<type>APPLY</type>
<parentId>ROUTING COMPONENT 2.0</parentId>
<parentArtifactFamily>VNF COMPONENT</parentArtifactFamily>
<parentArtifactCategory>GENERIC</parentArtifactCategory>
<childId>VSR SCALE POLICY 2.0</childId>
<childArtifactFamily>POLICY</childArtifactFamily>
<childArtifactCategory>ENTITY RANGE</childArtifactCategory>
<enabled>true</enabled>
<status>
<label>ENABLED</label>
<visibleStatusLabel>ENABLED</visibleStatusLabel>
<enabled>true</enabled>
</status>
</relationshipTemplate>
</relationshipTemplates>
</templates>

2.5.3 Virtual machine level
A Virtual machine indicates the attributes of the virtual machine:
e How many virtual cores, virtual RAM and virtual disk are needed for that component

o Example 1: One VM need 2 cores and 5 GB and another 10 cores and 500Gb of
RAM

e |If thereis any policy that apply to the VM:
o Example 1; A policy to set up some attributes of the VM

o Example 2: A policy to execute certain actions before or after the creation of the
VM, such as

=  Get licenses
=  Start service

= (Configure the VM before starting services

2.5.3.1 Example XML template of virtual machine level

If we follow NFV Director XML notation we can express a virtual machine, using a specified
number of virtual cores, RAM, and disk, defining a policy that will drive the cardinality of the
VM at creation and at scaling in/out time.

15



Policy

VIRTUAL_M

VIRTUAL_CORE:GENERIC: VSR 0 IC: VSR_wDISK_2.0
| GB
VIRTUAL_MEMORY:GENERIC: VSR_vRAM_2.0 VIRTUAL_PORT:GENERIC: VSR_vPort_ETHO_2.0

Figure 10 Example XML Template of Virtual Machine Level

<templates xmlns="http://www.model.bll.nfv.activator.ov.hp.com">

<languageCode xsi:type="xs:string" xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">en EN</languageCode>
<artifactTemplates>

<artifactTemplate>
<artifactFamily>VIRTUAL MACHINE</artifactFamily>
<artifactCategory>GENERIC</artifactCategory>

<categories>
<category>

<label>GENERAL</label>

<version>1</version>

<order>1</order>

<attributes>

<attribute>
<label>Name</label>
<type>
<label>TEXT</label>
</type>
<unit>TEXT</unit>
<mandatory>false</mandatory>
<order>1</order>
<value>VSR VM 2.0</value>
</attribute>
</attributes>
<categories/>
</category>
</categories>

<id>VSR_VM 2.0</id>

<identifier>VSR VM 2.0</identifier>

<status>
<label>ENABLED</label>
<visibleStatusLabel>ENABLED</visibleStatusLabel>
<enabled>true</enabled>

</status>

</artifactTemplate>

<artifactTemplate>

<artifactFamily>POLICY</artifactFamily>

<artifactCategory>ENTITY RANGE</artifactCategory>

<categories>

<category>

<label>GENERAL</label>
<version>1</version>
<order>1</order>
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<attributes>

<attribute>
<label>Name</label>
<type>
<label>TEXT</label>
</type>
<unit>TEXT</unit>
<mandatory>false</mandatory>
<order>1</order>
<value>VSR SCALE POLICY 2.0</value>
</attribute>
</attributes>
<categories/>
</category>
</categories>

<id>VSR SCALE POLICY 2.0</id>

<identifier>VSR SCALE POLICY 2.0</identifier>

<status>
<label>ENABLED</label>
<visibleStatusLabel>ENABLED</visibleStatusLabel>
<enabled>true</enabled>

</status>

</artifactTemplate>

</artifactTemplates>
<relationshipTemplates>

<relationshipTemplate>
<type>USES</type>
<parentId>VSR VM 2.0</parentId>
<parentArtifactFamily>VIRTUAL MACHINE</parentArtifactFamily>
<parentArtifactCategory>GENERIC</parentArtifactCategory>
<childId>VSR vCORE_2.0</childId>
<childArtifactFamily>VIRTUAL CORE</childArtifactFamily>
<childArtifactCategory>GENERIC</childArtifactCategory>
<enabled>true</enabled>
<status>
<label>ENABLED</label>
<visibleStatusLabel>ENABLED</visibleStatusLabel>
<enabled>true</enabled>
</status>
</relationshipTemplate>
<relationshipTemplate>
<type>USES</type>
<parentId>VSR VM 2.0</parentId>
<parentArtifactFamily>VIRTUAL MACHINE</parentArtifactFamily>
<parentArtifactCategory>GENERIC</parentArtifactCategory>
<childId>VSR vRAM 2.0</childId>
<childArtifactFamily>VIRTUAL MEMORY</childArtifactFamily>
<childArtifactCategory>GENERIC</childArtifactCategory>
<enabled>true</enabled>
<status>
<label>ENABLED</label>
<visibleStatusLabel>ENABLED</visibleStatusLabel>
<enabled>true</enabled>
</status>
</relationshipTemplate>
<relationshipTemplate>
<type>USES</type>
<parentId>VSR VM 2.0</parentId>
<parentArtifactFamily>VIRTUAL MACHINE</parentArtifactFamily>
<parentArtifactCategory>GENERIC</parentArtifactCategory>
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<childId>VSR vDISK 2.0</childId>
<childArtifactFamily>VIRTUAL DISK</childArtifactFamily>
<childArtifactCategory>GENERIC</childArtifactCategory>
<enabled>true</enabled>
<status>
<label>ENABLED</label>
<visibleStatusLabel>ENABLED</visibleStatusLabel>
<enabled>true</enabled>
</status>
</relationshipTemplate>
<relationshipTemplate>
<type>USES</type>
<parentId>VSR VM 2.0</parentId>
<parentArtifactFamily>VIRTUAL MACHINE</parentArtifactFamily>
<parentArtifactCategory>GENERIC</parentArtifactCategory>
<childId>VSR vPort ETHO 2.0</childId>
<childArtifactFamily>VIRTUAL PORT</childArtifactFamily>
<childArtifactCategory>GENERIC</childArtifactCategory>
<enabled>true</enabled>
<status>
<label>ENABLED</label>
<visibleStatusLabel>ENABLED</visibleStatusLabel>
<enabled>true</enabled>
</status>
</relationshipTemplate>

<relationshipTemplate>
<type>OVER</type>
<parentId>VSR SCALE POLICY 2.0</parentId>
<parentArtifactFamily>POLICY</parentArtifactFamily>
<parentArtifactCategory>ENTITY RANGE</parentArtifactCategory>
<childId>VSR_VM 2.0</childId>
<childArtifactFamily>VIRTUAL MACHINE</childArtifactFamily>
<childArtifactCategory>GENERIC</childArtifactCategory>
<enabled>true</enabled>
<status>
<label>ENABLED</label>
<visibleStatusLabel>ENABLED</visibleStatusLabel>
<enabled>true</enabled>
</status>
</relationshipTemplate>

</relationshipTemplates>
</templates>
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2.6

Step three: configuring monitors

VIRTUAL_MACHI

MEATURE
MONITOR:G
TRANSGRESS TRANS[ERESS
COMNDITION:G COMNDITION:G
TRIGEERS TRIGGERS
ACTION:G ACTION:G

Figure 11 Configure Monitors

If we follow NFV Director XML notation we can express a monitor using some conditions, and
actions. Here, Monitor corresponds to a template in SiteScope.

Below is a snippet of MONITOR, CONDITION and ACTION.

<template internal-id="" local-uri="" =xmlns="http://www.hp.com/nfvd">
<artifact-templates>
<artifact-template>
<artifact-definition>
<family>MONITOR</family>
<category>GENERIC</category>
</artifact-definition>
<status>
<label>DEPLOYED</label>
<visible-label>DEPLOYED</visible-label>
<enabled>true</enabled>
</status>
<categories>
<category>
<attributes>
<attribute>
<label>Name</label>
<description />
<mandatory>false</mandatory>
<order>1</order>
<type>TEXT</type>
<unit>TEXT</unit>
<value />
</attribute>
<attribute>
<label>Description</label>
<description />
<mandatory>false</mandatory>
<order>2</order>
<type>TEXT</type>
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<unit>TEXT</unit>
<value />
</attribute>
<attribute>
<label>Type</label>
<description />
<mandatory>true</mandatory>
<order>3</order>
<type>TEXT</type>
<unit>TEXT</unit>
<value>CPU</value>
</attribute>
<attribute>
<label>Frequency</label>
<description />
<mandatory>true</mandatory>
<order>4</order>
<type>Number</type>
<unit>seconds</unit>
<value>600</value>
</attribute>
</attributes>
<label>GENERAL</label>
<order>1</order>
</category>
<category>
<attributes>
<attribute>
<label>Path</label>
<description />
<mandatory>false</mandatory>
<order>1</order>
<type>TEXT</type>
<unit>TEXT</unit>
<value />
</attribute>
<attribute>
<label>Type</label>
<description />
<mandatory>false</mandatory>
<order>2</order>
<type>TEXT</type>
<unit>TEXT</unit>
<value>AUTO</value>
</attribute>
</attributes>
<label>DEPLOYMENT</label>
<order>2</order>
</category>
<creation-timestamp>02015-04-30T10:59:01.776+0200</creation-timestamp>
<id>f8bbd4dc-098a-4899-b884-c8377£85¢c750</id>
<identifier>MONITOR: f8bbd4dc-098a-4899-b884-c8377£85¢c750</identifier>
<physical>false</physical>
<update-timestamp>02015-04-30T10:59:02.507+0200</update-timestamp>

</artifact-template>
<artifact-template>

<artifact-definition>
<family>CONDITION</family>
<category>GENERIC</category>

</artifact-definition>

<status>
<label>ENABLED</label>
<visible-label>ENABLED</visible-label>
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<enabled>true</enabled>
</status>
<categories>
<category>
<attributes>
<attribute>
<label>Name</label>
<description />
<mandatory>false</mandatory>
<order>1</order>
<type>TEXT</type>
<unit>TEXT</unit>
<value>GOOD Condition</value>
</attribute>
<attribute>
<label>Type</label>
<description />
<mandatory>true</mandatory>
<order>2</order>
<type>TEXT</type>
<unit>TEXT</unit>
<value>GOOD</value>
</attribute>
<attribute>
<label>Expression</label>
<description />
<mandatory>true</mandatory>
<order>3</order>
<type>TEXT</type>
<unit>TEXT</unit>
<value>cpu usage average &lt;
</attribute>
</attributes>
<label>GENERAL</label>
<order>1</order>
</category>
</categories>

30</value>

<creation-timestamp>2015-06-11T11:31:09.769+0000</creation-timestamp>
<id>61547f6c-adbe-4d54-8436-80d551ee0867</id>

<identifier>CONDITION GENERIC
<physical>false</physical>

<update-timestamp>2015-06-11T11:32:52.

</artifact-template>
<artifact-template>
<artifact-definition>
<family>ACTION</family>
<category>GENERIC</category>
</artifact-definition>
<status>
<label>ENABLED</label>

31</identifier>

034+0000</update-timestamp>

<visible-label>ENABLED</visible-label>

<enabled>true</enabled>
</status>
<categories>
<category>
<attributes>
<attribute>
<label>Name</label>
<description />
<mandatory>true</mandatory>
<order>1</order>
<type>TEXT</type>
<unit>TEXT</unit>

21




<value>SCALE IN</value>
</attribute>
<attribute>
<label>Description</label>
<description />
<mandatory>false</mandatory>
<order>2</order>
<type>TEXT</type>
<unit>TEXT</unit>
<value>Description</value>
</attribute>
<attribute>
<label>Type</label>
<description />
<mandatory>true</mandatory>
<order>3</order>
<type>TEXT</type>
<unit>TEXT</unit>
<value>ScaleIn</value>
</attribute>
<attribute>
<label>ScaleValue</label>
<description />
<mandatory>false</mandatory>
<order>4</order>
<type>Number</type>
<unit>TEXT</unit>
<value>10</value>
</attribute>
<attribute>
<label>Path</label>
<description />
<mandatory>false</mandatory>
<order>5</order>
<type>TEXT</type>
<unit>TEXT</unit>
<value>Script Path</value>
</attribute>
<attribute>
<label>Operation Mode</label>
<description />
<mandatory>false</mandatory>
<order>6</order>
<type>TEXT</type>
<unit>TEXT</unit>
<value>CLOSED_ LOOP</value>
</attribute>
</attributes>
<label>GENERAL</label>
<order>1</order>
</category>
</categories>
<creation-timestamp>2015-06-11T11:34:48.634+0000</creation-timestamp>
<id>4ebbd09%b-8e45-4139-a8a9-334296a844c6</id>
<identifier>ACTION GENERIC 33</identifier>
<physical>false</physical>
<update-timestamp>2015-06-11T11:35:42.576+0000</update-timestamp>
</artifact-template>




2.6.1 Example Configuring Monitors

SiteScope is the component of NFVD that gets the real-time status of the network and
infrastructure to be monitored.

In SiteScope you define the monitors and metrics that you want to take care applied. NFVD
has a comprehensive set of predefined templates for SiteScope monitors.

[ SiteScope

Page Options + Help «

T E] I ﬁl:l Template Container NPV Director

E&@ SiteScope General Settings
_f-' Monitor Deployment Wizard Templates
-5 NFV/Director
-'_ AUTHENTICATION # Name: | NFYDirector
15 CEILOMETER o
15 CINDER Descripion: | Template container for NFYDirector kpi monitoring
1 COMPUTE
1 GLANCE
1 HEAT
5 NETWORKING
LB NFVI_MONITORS
=
{5 OPENSTACK | Search/Filter Tags
5 VMware Capacity Management [
-5 SERVER
_i—' KM
1 VMWARE
B SWIFT
E-E VIRTUAL_MACHINE
=
Hi OPENSTACK
CH VMWARE
F—5 VIRTUAL_NETWORK
E—.i5 VNF_COMPONENT
1 ASSURANCE_GATEWAY
ti ECP
1 HPSA
8 LOCK_MANAGER
B LOGS
8 NEO4
15 OPEN_MEDIATION
1 ORACLE
H POSTGRES
1 SITESCOPE
11 SOSA
1 UCA-EBC

o

Figure 12 SiteScope NFVD Templates

In the NFVD inventory the artifact “Monitor” and the possible “Actions” (i.e. scale out/scale
in) that could be associated to a value get by a monitor, have to be declared.

A SiteScope monitor can be instantiated by assigning concrete values to the parameters of
the measurement of the SiteScope monitors templates. This assignment is done by the
NFVD Fulfillment Monitor artifact definition.

Let’s see an example:

To achieve a case where : for checking every 120 seconds the value of the CPU usage
average of a Virtual Machine and, for if this CPU usage average value is lower than 5, the
scale in action will be invoked. In this case, these steps have to be done in SiteScope:

In SiteScope the product template can be used (or create a new one if there are no
templates for doing the monitoring which we are looking for):

In the SiteScope Monitor template left panel are the output parameters that are needed:

“frequency”, “good scenario” (not error or warning scenario because we are with the scale in
scenario so it means good scenario), host of the VM, user, pw and name of the VM.
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. “ti UCA-EBC
+—1 Template Examples
80 Souton Tempates = Enable/Disable Monitor
‘Menitors:
Remote Servers  Disstie mervr
Figure 13 SiteScope NFVD Monitor Template Parameters
In the Assurance part, for the monitor calling an action (in this case scale in) when the
measurement reaches the good scenario condition (in our case the value of the CPU usage
average < 5) an alert that sends a trap when the system gets in the good scenario must be
defined (in SiteScope Monitor Template):
Template monitor VMware Performance - =% %vm 3 %" Properties || Aleris
Alerts on monitor: % %vm% %
& By 1 K B By
Name = Status Description Action Name
ErrorScenanc Enabled Aert to be triggered on countering an error condition SNMP Error Alert
GoodScenario Enabled Aert to be triggered on countering a good condition ... SNMP Good Alert
‘WarningScenario Enabled Aert to be triggered on ing a warning conditic. SNMP Warning Alert

Figure 14 SiteScope Alerts Definition 1

We can select the special conditions for sending the trap when the good scenario is reached
(in this case we have configured the trap to be sent only when the good condition has been
reached 3 period of time of 120 seconds).

i

| Name

| Category | When

Schedule

Target

£ Edit Alert: GoodScenario L %
| General Settings |
[ |
| mert Targets |
[ |
Mert Actions
Mert Actions =

(8 iD

SNMP Good Alert

Good Once, after 2 times ...

every day, all day

SNMPTarget

Figure 15 SiteScope Alerts Definition 2

The target of the trap is UCA and is configured previously in the NFVD assurance part

configuration.




5| Alert Action: SNMP Trap

Action Type Setii

Action name: | SNMP Good Alert

SNMP Trap: | SNMPTarget W 2 existing
* Template: | NFVD_SNMP_TEMPLATE_XML.xml
Message: |

# Schedule; | every day, all day

[T Mark this action to close alert

| status Trigger
[

Trigger Frequency

() Abways, after the condition has occurred at least imes
(®) Once, after the condition has cccurred exacty mes
O Initizlly, after times, and repeat every times

Cinly alert if moenitor was previously in | error |V| at least | 2 | times

Figure 16 SiteScope Alerts configuration

In the template of the alert in SiteScope, you configure the trap to be sent. In this xml we
can see the good condition trap, the error condition trap and the normal condition trap that
is sent to UCA when the conditions are reached:

<?xml version="1.0" encoding="UTF-8"?>

<SNMPAction xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
instance"><FieldList><Field type="OID" refvalue="<<snmpVersion>>"
description="SNMP Trap OID " OID="1.3.6.1.4.1.11.15.1.0" name="Trap
OID"><option name="V1" value=".1.3.6.1.4.1.11.2.53.2.2.3.1.2.0.1"/><option
name="vV2" value=".1.3.6.1.4.1.11.2.53.2.2.3.1.2.1"/></Field><Field
type="STRING" refvalue="<name>" description="Remote Machine Name"
OID=".1.3.6.1.4.1.11.2.53.2.2.3.1.2.1.1" name="RemoteMachineName"/><Field
type="STRING"

refvalue="<<monitorType>>" description=" SiteScope monitorType"
0OID=".1.3.6.1.4.1.11.2.53.2.2.3.1.2.1.2" name="SiteScope monitorType"/><Field
type="STRING" refvalue="<fullMonitorName>" description="SiteScope
fullMonitorName" OID=".1.3.6.1.4.1.11.2.53.2.2.3.1.2.1.3" name="SiteScope
fullMonitorName"/><Field type="STRING" refvalue="QUALITY OF SERVICE ALARM"
description="QUALITY OF SERVICE ALARM to be updated by NOM"
OID=".1.3.6.1.4.1.11.2.53.2.2.3.1.2.1.4" name="QUALITY OF SERVICE

ALARM" /><Field type="STRING" refvalue="<category>" description="Category of
SiteScope alert" 0OID=".1.3.6.1.4.1.11.2.53.2.2.3.1.2.1.5" name="SiteScope
category"/><Field type="STRING" refvalue="< classifier>" description="SiteScope
alert classifier" 0ID=".1.3.6.1.4.1.11.2.53.2.2.3.1.2.1.6" name="SiteScope
_classifier"/><Field type="STRING" refvalue="<currentTime>"

description="SiteScope server alert generated time"
OID=".1.3.6.1.4.1.11.2.53.2.2.3.1.2.1.7" name="SiteScope currentTime"/><Field
type="STRING" refvalue="<errorOnly>" description="SiteScope error counter"
OID=".1.3.6.1.4.1.11.2.53.2.2.3.1.2.1.8" name="SiteScope errorOnly"/><Field
type="STRING" refvalue="<warningOnly>" description="SiteScope warning counter"
0ID=".1.3.6.1.4.1.11.2.53.2.2.3.1.2.1.9" name="SiteScope warningOnly"/><Field
type="STRING" refvalue="<goodOnly>" description="SiteScope goodOnly counter"
0ID=".1.3.6.1.4.1.11.2.53.2.2.3.1.2.1.10" name="SiteScope goodOnly"/><Field
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type="STRING" refvalue="<sample>" description="SiteScope alert Id"
OID=".1.3.6.1.4.1.11.2.53.2.2.3.1.2.1.11" name="SiteScope alertlId"/><Field
type="STRING"

refvalue="_customPropertiesValues=< customPropertiesValues>| httpPort=< httpPor
t>|_webserverAddress=<_ webserverAddress>|alertHelpURL=<alertHelpURL>|diagnostic
TraceRoute=<diagnosticTraceRoute>|errorOnly=<errorOnly>|goodOnly=<goodOnly>|Ful
1GroupId=<FullGroupId>|group=<group>|groupdescription=<groupdescription>|groupIl
D=<groupID>|id=<id>|mainStateProperties=<mainStateProperties>|monitorDrilldownU
rl=<<monitorDrilldownUrl>>|monitorServiceId=<<monitorServiceId>>|monitorTypeDis
playName=<<monitorTypeDisplayName>>|monitorUUID=<<monitorUUID>>|mountName=<moun
tName> |multiViewUrl=<multiViewUrl>| fullMonitorName=<fullMonitorName>|newSiteSco
peURL=<newSiteScopeURL>| sample=<sample>|siteScopeBaseUrl=<siteScopeBaseUrl>|sit
eScopeHost=<siteScopeHost>|sitescopeURL=<sitescopeURL>|sitescopeuserurl=<sitesc
opeuserurl>|state=<state>|tag=<tag>|targetHost=<<targetHost>>|targetIP=<<target
IP>>| targetIPVersion=<<targetIPVersion>>|templateDeployPath=<<templateDeployPat
h>>| time=<time>|warningOnly=<warningOnly>|customerId=<customerId>"
description="SiteScope alert additionalText"
OID=".1.3.6.1.4.1.11.2.53.2.2.3.1.2.1.12" name="SiteScope
additionalText"/><Field type="STRING" refvalue="NFVD_Source"
description="SiteScope server IP address"
OID=".1.3.6.1.4.1.11.2.53.2.2.3.1.2.1.13" name="SiteScope
_webserverAddress"/></FieldList></SNMPAction>

This is the generic template. In the case that a Good Scenario is reached, the traps that is
sent from SiteScope alert to UCA is (enriched by EBC CA):

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>< msg
xmlns="http://types.ws.ucaautomation.hp.com/"> <header> <ActionRequest
Originator="alarm" OpenLoop="false" Mode="real"> <ActionId></ActionId>
<Operation>SCALE IN</Operation> <OrignatorId>29:e4c4065b-747b-4£96-83be-
d803£f1437023</0OrignatorId>

<SourceIdentifier>NFVD Source</SourceIdentifier>
<OriginatingManagedEntity></OriginatingManagedEntity>
<Problem>SCALE IN CPU</Problem> <ActionPreset>true</ActionPreset>
</ActionRequest> </header> <body> <Parameters> <Parameter>
<attribute>ArtifactInstanceld</attribute> <value>14066367111091</value>
</Parameter> </Parameters> <Service> <serviceTypelD>NFVD</serviceTypelD>
<serviceInstanceID></servicelInstanceID> </Service> <Resource>
<resourceTypeID>INVENTORY</resourceTypelID>
<resourcelnstanceID>14066367111091</resourcelnstanceID> </Resource> </body><
/msg>

So SiteScope, with this trap, is notifying UCA that there is a “problem”, in this case SCALE_IN
_CPU that is associated to an action to be invoked that is SCALE IN.

When UCA receives this notification, if there is no another stronger order relating to this (i.e.
the minimum number of VW is 1), the SCALE IN action is sent to the NFVD fulfillment part to

be done in the host and the NFVD fulfillment part will delete the VM as result of the scale in

operation.

Apart of the NFVD SiteScope templates, a lot of monitors could be customized in SiteScope
to adapt the customer monitoring requirements (see 2.7).

Step four: Creating custom monitors

This is an optional step. It is required only if he comprehensive set of predefined SiteScope
monitors is insufficient and you want to take advantage of NFVD’s ability to support
custom/VNF specific monitors.
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Custom templates broaden the capabilities of the regular SiteScope monitors beyond what
is provided by the NFVD out-of-the-box monitors. Custom monitors can help in tracking
availability and performance of monitored environments. The custom templates enable you
to create your own monitor by using any existing monitors provided by SiteScope.

1. Select the templates context.

2. Right-click the SiteScope root node from the tree and select New > Template
Container.

[ SiteScope

Page Options = Help -

- - & ¥ 's )
=@ § o Mew ... F| Template Container
oo
HM Faste Ctrl-Y | Templates
HMN Import b
i Te Expand Al

_F Eumuull T ANPGRS

Figure 17: SiteScope: Create custom templates

3. Enter the name of the template container and click the OK button.

4. Right-click this new template container node and select New > Template.
[ SiteScope

Page Optionz + Help -

"Bre|T O
E-&# SiteScope
& Custom Templates
] S Mew p| Template Container
id
- Paste Cry | Emplate
] Delate Ctrl-D
il Copy Crl-C
Cut Ctrl-x

Deploy Template Cirl-.

Irnpart ]
Export k
Generate XML

Expand Al

Figure 18: SiteScope: new template

5. Enter the name of the template and click the OK button.

6. Inthe example provided in this section, a template container is created with the name
Custom Templates.
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7. Right-click this new template node and select New > Group.

[ SiteScope

Page Options + Help

Boaslroofy | [e—

E-@ SteScope Variable Values
_ti Custom Templates
I—m PerformanceMonitor

'Ej Mot - New ... Renty CtlG  InceMonitor
- ::v Paste ciy | Vanable
:; Tem cut cirle | Microsoft Windows Remote Server
t Solu Delete o | UNIX Remote Server
Copy Ctrl-C
Deploy Tempiate e Last edited by: | SteScope Administrator
Deploy Template Using CSY
L?‘]'::I Fubiish Changes Last edited on:
Export ]
Expand Al Search/Fiter Tags

Figure 19: SiteScope: new group

8. Enter the name of the group and click the OK button.

9. Inthe example provided in this section, a template is created with name
PerformanceMonitor.

10. Right-click this group node and select New > Monitor.
[ SiteScope

Page Options + Help -

[ | & % s e}

E-§# SiteScope
1 Custom Templates
EI—E PerformanceMonitor

L7 custom Monitor
8 Monitor s New ... »| Monitor Ctri-hd
5 NFVDire v | Group cwic
tisampeq) Paste  cuv T
i Templatel ~ Cut Cirl-X -
_ll‘:i Soluticn 7 Delete Ctrl-D
Copy Ctrl-C
Expand Al

Figure 20: SiteScope: new Monitor

11. Select any one of the monitors of your choice from the list.

12. Inthe example provided in this section, a group is created with the name Custom
Monitor.

13. Right-click the PerformanceMonitor template node and select New > Variable.
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[ SiteScope
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Figure 21: SiteScope: new Variable
The following window opens.
i Y
| £| New Variable u
Variable Values
* Name: | host |
Display name: | host |
Description: | hosﬂ |
Default value: [ |
Display order in template: | |
[] Password variable
Mandatory variable

Figure 22: SiteScope: new Variable details

14. Enter the details for configuring a variable to associate it with the template.

In the following example, the host variable is configured. After the variable is
configured, it appears in the tree under the Template node. You can configure any

number of variables. The following example shows how to use these variables in the

monitor depicted.

[ SiteScope

Page Options + Help +

L] user
-1 Monitor Deployment Wizard Tempiates
i NFVDirector

1 Template Examples

{15 Solution Templates

Error freguency:

Meonitor schedule:

| | [seconas ||

[ venify error

L 1

Show run results on update

“E -] s e zla- Template monitor_- "Performance of %3%host%%" ["Propertes ||_Merts
E-@ SiteScope | General Settings | =
i Custom Templates | |
B[] PerformanceMonitor
=E3 Custom Monitor Monitor Run Settings L=
L Performance of %3hoste%
* Frequency | [ 5e3edurationse 3 || seconds|+|
—
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Figure 23: SiteScope: enter variable to associate with template

Following is the complete hierarchy of the Custom Template created.
[ SiteScope

Page Opticns + Help

- E] -| ® % ﬁ »]
E&# SiteScope
i Custom Templates Ty

5[] PerformanceMonitor

Custom Monitor

I—@n Performance of %.%host% %
*| duration

£] host

*] password

=] user .
-0 Monitor Deployment Wizard Templates
B NFVDirector

1 Template Examples

H Soclution Templates

[i1] Server Statistics

;2 Tools

Figure 24: SiteScope: hierarchy of custom template

15. Create variables for conditions for custom monitors to achieve threshold in below
format:

a. For Error Condition: <variable>_error
b. For Warning Condition: <variable>_warning

c. For Good Condition: <variable>_good

For eg: If variable name is ‘network_bytes_in_received’ then we will have below template
variables for threshold:

network_bytes_in_received_error
network_bytes_in_received_warning
network_bytes_in_received_good

16. To create the KPI alert, use the <variable> name used in the previous step.

Example: network_bytes_in_received.

For more details please refer to section 16 of the “SiteScope Monitor Reference” guide.
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2.8 Step five: Integrating custom alarm feeds

This is an optional step. It is required only if you want to take advantage of NFVD's
Mediation Framework to integrate other alarm sources into NFVD.

Built-in action (SCALE IN/OUT, SCALE UP/DOWN or SCRIPT) can be invoked automatically by

specifying a suitable CONDITION.

In cases where VNF specific correlation and actions needs to be performed, new correlation
rules can be created which rely on alarm feeds from SiteScope or new alarm sources can be

integrated into NFVD. Following tables provide a sample SiteScope alarm as received by
NFVD’s correlation engine i.e. UCA EBC, and description of important fields in the alarm.

<AlarmCreationInterface xmlns="http://hp.com/uca/expert/x733Alarm">
<identifier>201019787:1654434a-731b-4547-974d-0bb9%e3e0709f</identifier>
<sourceldentifier>NFVD Source</sourceldentifier>
<alarmRaisedTime>2014-05-05T20:41:00.848+05:30</alarmRaisedTime>
<originatingManagedEntity>KVM TestVM</originatingManagedEntity>
<originatingManagedEntityStructure>

<classInstance instance="ossvml.ind.hp.com" class="Host"/>

</originatingManagedEntityStructure>
<alarmType>QUALITY OF SERVICE ALARM</alarmType>
<probableCause>UtilizationPercentage</probableCause>
<perceivedSeverity>CRITICAL</perceivedSeverity>
<networkState>NOT CLEARED</networkState>
<operatorState>NOT ACKNOWLEDGED</operatorState>
<problemState>NOT HANDLED</problemState>
<problemInformation>Attribute not available</problemInformation>
<specificProblem>ERROR</specificProblem>
<additionalText>Sitescope alarm|MONITOR.cpuMonitor-

001 | CONDITION=ERROR |group=KVM VM CPU

Monitor|groupdescription=CPU|groupID=201070542|id=1</additionalText>
<notificationIdentifier>0</notificationIdentifier>
<correlationNotificationIdentifiers>Attribute not

available</correlationNotificationIdentifiers>

</AlarmCreationInterface>

Alarm Attributed Name Description

<identifier> The value should be unique, so
UUID is generated by Channel
adapter and is appended with
alert.

<sourceldentifier> The value should be configured at
channel adapter to constant
NFVD_Source configure channel
adapter.

<perceivedSeverity> CRITICAL for ERROR condition of
monitor.

WARNING for WARNING condition
of monitor.

CLEAR for GOOD condition of the
monitor.

<alarmType> The value should be configured
at channel adapter to constant
QUALITY_OF_SERVICE_ALARM.
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<additionalText> The value should contain
groupdescription=<MonitorName>
and <MonitorName> should be the
value of property GENERAL.Name
of Monitor artifact.

Table 1 NFVD Alarm attributes

The general format of the alarm is as per the standards specified by Open Mediation in
section “4.5.2 Alarm message format” of functional specification guide.

Any new alarm sources like VIM or VNFM can be integrated into NFVD using Open Mediation.
If the alarm source is SNMP based then the NFVD’s “Generic SNMP Channel Adapter” can be
customized to handle the traps from this new source also. Otherwise new custom channel
adapters can be developed which receives alarms from respective source and transforms it
into Open Mediation compliant format using Open Mediation toolkit. For more details please
refer to the 0SS Open Mediation Development Guide.

2.9 Step six: Creating Custom Correlation rules

This is an optional step. It is required only if you want to create custom/VNF specific
correlation and/or automated actions using NFVD's Automation framework (powered by
UCA Automation & UCA EB()

In cases where VNF specific correlation and actions needs to be performed, new correlation
rules can be created using UCA Automation framework.

When UCA Automation service pack is deployed, we get in the UCA’s HPSA the
UCA/NetworkResources, UCA/Services, UCA/Actionframework and UCA/Parameters
inventory model:

Lﬁ NFV DIRECTOR

« Inventory HEEERNETTEEE Instance Views

Jobs . .
MDESSE ges A UCA/ActionFramework # ADIAD Cnliguatlm :
Audit Messages 0 p: e ADfADProcessDefinitionTree
Track Activations ¥ Actions ADfADProcessinstanceTree
:ﬁ:rrkf'ﬂuws 2 Problems CRModel/Equipment
Ervices CRModel/Parameters
Inventory i
Service Instances CRModel/MMMiDataload
Logs IPAM/Resources
Search Logs
Service Order View IPAM/Parameters
Business Calendar MSAParameterModel
MSAResourceModel
MFVAUto VMFInstances
Management




Figure 25 UCA's HPSA Framework

UCA/Services provide option to create the domain name (service name) to be supported.

UCA/Action Framework, an alarm from a Resource Instance (device) can be identified as a
Problem in the UCA Automation solution. Each of these problems can be associated with an
action to be taken as a part of resolution. Action involves invocations to HP Service Activator
workflows to perform specific task on the resource instance. In UCA/Action Framework the
different problems, actions and associations between actions and resources are defined and
created.

UCA/Parameters are for defining the global parameters of the new actions that needs to be
used by the application (Global Parameters figure 19), and for assigning a workflow for each
group of values: Service Type, Problem and Action (workflow template, figure 20)

Inventory Class Views  Instance Views
S| ucaParameters .
1%} Parameters
=] Global Parameters View GlobalParams
O GlobalParameter
(P} Workflow Templates Name Value Description
d* 100 Primary key
ActionMode Open Loop Global Action mode open or closed loop
ActionType real Global Action type reakime or demo mode
ActivateGlobalParams false Indicates whether global parameters should be activated

Figure 26 HPSA Inventory — UCA/Parameters — Global Parameters

Inventory Class Views  Instance Views
o | S UcAParameters &
O ‘) Parameters
=] Global Parameters View Workflow Template
] GlobalParameter
Bl (¥ workflow Templates Name Value Description
0 NFVD||SCALE_UP_CLOSED||NFYD_Controller ServiceType * NFVD Type of Service
[mECH NFVD||SCALE_DOWN_CLOSED| [NFVD_Controller ActionName * SCALE_UP_CLOSED Action name
[1{F NFVD||SCALE_IN_CLOSED||NFVD_Controller Workflow * NFWD_Controller Name of workflow

O (P} NFVD||SCALE_OUT_CLOSED||NFVD_Controller

[ {F) NFVD||SCALE_UP|[NFVD_Controller

[J (P} NFVD||SCALE_DOWN||NFVD_Controller

[ (P} NFVD||SCALE_IN||NFVD_Centroller

O {F) NFVD||SCALE_OUT||NFVD_Controller

[J (P} NFVD||SCALE_OUT_AND_CONNECT||NFVD_Controller

[1 (P} NFVD||SCALE OUT_AND_CONNECT_CLOSED||NFVD_Controller
O P} NFVD||SCRIFT||NFYD_Controller

Figure 27 HPSA Inventory - UCA/Parameters Workflow Templates

Summarizing, for a generic case we have to create on the UCA HPSA Inventory, the new
resources, the new services, the new problems, the new actions and the new workflows. So
when a new event arrives to UCA, the UCA generic workflow “UCAController” is triggered for
validating the parameters “action”, “origin” and “task”, and then other generic UCA
workflows can be invoked (i.e. “UCAValidate_Request”l or “UCAResponse_Handler”), and/or
the new workflows defined for the new action and new problems will be invoked for finish

the new action and getting the result.

For more details on problem-action framework, refer to HP UCA Automation Administrator
and User Interface Guide.

2.9.1 Specific Definitions for NFVD

The HPSA NFVD solution value pack already has a set of predefined data for the NFVD
solution.




Inventory Class Views  Instance Views

= B ucassenices & T

=] @ services
0 &% nFvp View ServiceType
Name Value Description
= 100 Primary key
Type NFVD Type of Service

Figure 28 UCA Automation Foundation Inventory — UCA/Services

Action definitions for NFVD

Inventory Class Views  Instance Views

S| UCA/ActionFramework %

= Diagnostics Actions Framewark:
=] Actions

SCALE_DOWN
SCALE_DOWN_CLOSED
SCALE_IN
SCALE_IN_CLOSED
SCALE_OUT
SCALE_OUT_AND_CONNECT
SCALE_OUT_AND_CONNECT_CLOSED
SCALE_OUT_CLOSED
SCALE_UP
SCALE_UP_CLOSED

SCRIPT

Figure 29 UCA Automation Foundation Inventory — UCA/Services

Problem definitions for NFVD:
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SCALE_IN_Memory
SCALE_IN_Network

SCALE_IN_NetworkRx

SCALE_IN_NetworkTx

SCALE_IN_Process
SCALE_OUT_AND_CONNECT_CLOSED_CPU
SCALE_OUT_AND_CONNECT_CLOSED_DiskRead
SCALE_OUT_AND_CONNECT_CLOSED_DiskWrite
SCALE_OUT_AND_CONNECT_CLOSED_Logs
SCALE_OUT_AND_CONNECT_CLOSED_Memory
SCALE_OUT_AND_CONNECT_CLOSED_Network
SCALE_OUT_AND_CONNECT_CLOSED_NetworkRx
SCALE_OUT_AND_CONNECT_CLOSED_NetworkTx
SCALE_OUT_AND_CONNECT_CLOSED_Process
SCALE_COUT_AND_CONNECT_CPU
SCALE_OUT_AND_CONNECT_DiskRead
SCALE_OUT_AND_CONNECT_DiskWrite
SCALE_OUT_AND_CONNECT_Logs
SCALE_CUT_AND_CONNECT_Memaory
SCALE_OUT_AND_CONNECT_Network
SCALE_CUT_AND_CONMECT_NetworkRx
SCALE_OUT_AND_CONNECT_NetworkTx
SCALE_CUT_AND_CONMNECT_Process
SCALE_OUT_CLOSED_CPU
SCALE_COUT_CLOSED_DiskRead
SCALE_OUT_CLOSED_DiskWrite
SCALE_CQUT_CLOSED_Logs
SCALE_OUT_CLOSED_Memory
SCALE_CUT_CLOSED_Network
SCALE_OUT_CLOSED_NetworkRx
SCALE_OQUT_CLOSED_NetworkTx
SCALE_OUT_CLOSED_Process

SCALE_CQUT_CPU

SCALE_OUT_DiskRead

SCALE_OUT_DiskWrite
SCALE_OUT_Logs
SCALE_OUT_Memory
SCALE_OUT_Network
SCALE_OUT_NetworkRx
SCALE_OUT_NetworkTx
SCALE_OUT_Process
SCALE_UP_CLOSED_CPU
SCALE_UP_CLOSED_DiskRead
SCALE_UP_CLOSED_DiskWrite
SCALE_UP_CLOSED_Logs
SCALE_UP_CLOSED_Memory
SCALE_UP_CLOSED_Network
SCALE_UP_CLOSED_NetworkRx
SCALE_UP_CLOSED_MNetworkTx
SCALE_UP_CLOSED_Process
SCALE_UP_CPU
SCALE_UP_DiskRead
SCALE_UP_DiskWrite
SCALE_UP_Logs
SCALE_UP_Memory
SCALE_UP_Network
SCALE_UP_NetworkRx
SCALE_UP_MNetworkTx
SCALE_UP_Process
SCRIPT_CPU
SCRIPT_DiskRead
SCRIPT_DiskWrite
SCRIPT_Logs
SCRIPT_Memory
SCRIPT_Network
SCRIPT_NMetworkRx
SCRIPT_NetworkTx
SCRIPT_Process

= Diagnostics Actions Framework
Actions

Problems
SCALE_DOWN_CLOSED_CPU
SCALE_DOWN_CLOSED_DiskRead
SCALE_DOWN_CLOSED_DiskWrite
SCALE_DOWN_CLOSED_Logs
SCALE_DOWN_CLOSED_Memary
SCALE_DOWN_CLOSED_Network
SCALE_DOWN_CLOSED_NetworkRx
SCALE_DOWN_CLOSED_NetworkTx
SCALE_DOWN_CLOSED_Process
SCALE_DOWN_CPU
SCALE_DOWN_DiskRead
SCALE_DOWN_DiskWrite
SCALE_DOWN_Lags
SCALE_DOWN_Memory
SCALE_DOWN_Network
SCALE_DOWN_NetworkRx
SCALE_DOWN_MNetworkTx
SCALE_DOWN_Process
SCALE_IN_CLOSED_CPU
SCALE_IN_CLOSED_DiskRead
SCALE_IN_CLOSED_DiskWrite
SCALE_IN_CLOSED_Logs
SCALE_IN_CLOSED_Memory
SCALE_IN_CLOSED_Network
SCALE_IN_CLOSED_NetworkRx
SCALE_IN_CLOSED_NetworkTx
SCALE_IN_CLOSED_Process
SCALE_IN_CPU
SCALE_IN_DiskRead
SCALE_IN_DiskWrite
SCALE_IN_Logs
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Figure 30 UCA Automation Foundation Inventory — UCA/ActionFramework
(Problems)

NFVD Controller workflow mapping definition:

Inventary Class Views  Instance Views
Sl Pl ucapaiameters & N
[l (%) Parameters
@ Global Parameters View Workflow Template
& (F) Workflow Templates
O (¥} NFVD||SCALE_UP_CLOSED||NFVD_Controller HName Value Description
[ (¥} NFVD||SCALE_DOWN_CLOSED||NFVD_Controller ServiceType = NFVD Type of Service
[ (¥} NFVD||SCALE_IN_CLOSED||NFVD_Contraller ActionName * SCALE_UP_CLOSED Action name
1 (P} NPVD||SCALE_OUT_CLOSED|[NFVD_Controller Workflow = NFVD_Controller Name of workflow

[1 (¥} NFVD||SCALE_UP||NFUD_Controller

| [ (¥ NFVD||SCALE_DOWN||NFVD_Controller

[ (¥} NFYD||SCALE_IN||NFVD_Controller

O (¥} NFVD||SCALE_OUT|[NFVD_Controller

[ (¥ NFVD||SCALE_OUT_AND_CONMECT||NFVD_Controller

[0 (¥ NFVD||SCALE_QUT_AND_CONNECT_CLOSED||NFVD_Controller
O (¥} NFYD||SCRIPT||NFVD_Controller

Figure 31 UCA Automation Foundation Inventory — UCA/Parameters

With this specific NFVD definitions and mappings, when an NFVD event arrives to UCA whit
the specific NFVD parameters predefined, when the UCA_controler workflow invokes the
UCA Generic workflows (UCAValidate_Request.xml and UCAResponse_Handler), if the
Service is NFVD, the new specific workflow “NFVD_Controller” is invoked, and it invokes the
other new NFVD specific workflow” NFVD_InvokeNFVDirectorNBI” whit the specific NFVD
problem and the specific NFVD action. “InvokeNFVDirectorNBI” invokes NFVD fulfillment
side (web service) for executing the action in the CPD infrastructure and sends the result to
UCA:
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ALL FAILED[3] | Waiting For Operator [0] | & Refresh

| o' Show Detsils 1 of2
& Monitoring
= D7 Action Name Action ID Pratiem Mode Action Originator Originator ~ « St Stan Time Result
Manual Tests =) 9:41836029-5154-483c-87ch-33a704334b8d

¥ Topology View B an SCALE_oUT 103 SCALE_OUT_CPU Closed Loop. alam 0.4250020-6154-483c-47. In_Prograss 20114 00..
View Repors 3 34:001754f3-e3ae-4994-2263-e620fd373a5F

B 235 SCALEIN 102 SCALE_IN_CFU Closed Loop. alarm 3800175473 2Bae-4004-. In_Progress 2841408

|| @ 29:e4c4065b-747b-4f96-83be-dB03F1437023

¥ users -

B 230 SCALEIN 102 SOALE_IN_CFU Closad Loop. alarm 2edcAD8SD-T4TD4UE2. Faiure 2001409
8 auto Refresh ON 2 17:a2e44efb-aeSa-45cd-9726-16acechchedd

04 SCALEIN 102 SCALE_IN_CPU Closed Loop. alarm 17:2ae44et-anband50ad.. ok I0-Juk14 12... <Pami version="1.0" encod...

) 157:4f7afb38-f0d2-448e-bd17-2b450ea820d6.

B 182 SCALE_OUT 103 SCALE_OUT_CRU Closed Loop alarm 157:47aM58-Md2-4432-b In_Progress 24-Jul-14 07 ..

3 154:a31b7802-895b-434d-b560-dbd731611a20

B 150 SCALE_OUT 103 SCALE_OUT_CPU Closzd Loop atarm 154:231b7802-805b-434d- Failure. 24-Jul14 07 ..

=) 119:8478667f-4bd8-dad7-846f-edac0dca23zs

B 124 SCALE_OUT 103 SCALE_OUT_CPU Closed Loop atarm 110:3475867F-4bdB 4247 Failure. 24-4ul1407...
c]
B 108 SCALE_OUT 103 SCALE_OUT_CPU Closed Loop atarm 104106851 04-Te2-defd-2. In_Pregress 24-Juk14 07...

2 103:93b10d34-430f-4£29-83dd-0c610b70feft.

[} 108 SCALE_oUT 103 SCALE_OUT_CRU Closed Loop alarm 103:03010434-4301-4720-5. In_Progress 24-Jul14 07 ..

Figure 32 UCA Automation Monitoring Screen

NFV DIRECTOR

NFVD_Controller Controller workflow for the NFWD value pack

Tebs NFVD_ExecuteScripts Executes shell scripts locally

Messages NFVD_InvokeNFVDirectorNBI Workflow to make webservice call to the NFV Director Fulfillment (HPSA SOSA interface)
Audit Messages UCAActionFrameworkExporter

Track Activations UCAController Receives all Reguest messages to start diagnostic actions

Workﬂaws UCAParser Workflow to parse raw results of the test execution

Services UCAResponse_Handler Sends responses after performing diagnestic actions

] UCAValidate_Request Validates all the request messages

Sansira Tnctanras

Figure 33 HPSA UCA NFUD Workflows

2.9.2 Inventory data populated in NFVD value pack inventory
Action mapping to NFVD child workflows

Invents Vie ance View:

A

[ ) Parameters

O B8 workflow Templates View Workflow Templates
[ (P} SCALE_UP_CLOSED
[ {F} SCALE DOWN_CLOSED Name Value Description
[0 (¥} SCALE_IN_CLOSED Action * SCALE_UP_CLOSED Action name
[ (P} SCALE_OUT_CLOSED Workflow * NFVD_invokeNFVDirectorNB! Name of the workflow

O (P scaLE_uP

[ (P} sSCALE_DOWN

O (P SCALE_IN

[ ¢P» scaLE_ouT

O (F) SCALE_OUT_AND_CONNECT

[ (P} SCALE_QUT_AND_CONNECT_CLOSED
[ (F) sCRIPT

Figure 34 NFVD Inventory — NFUD/Parameters

2.9.3 NFVD/Parameters
NFVD/Parameters provides mapping of the actions to the child workflows of NFVD.

Create a new workflow template by performing a right click on NFVD/Parameters —
Parameters — Create Workflow Template.
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Imventony Class Views  Instance Views

= Pt el MFVDIParamelers
O & rarameters

aj-
O A o Cmgte Warkflow Templates

Of scac_in
Of scae_our
Of scaer

Figure 35 NFVD/Parameters

Select the required action and enter the name of the child workflow. Click OK.

L, b el HF YD P aramaters % Creatn ‘Workflow Tar
B2 rerameters

o e Create New Workflow Templates

O scae ocows
- Name Value Dassoripticn
Of scaE e
O scae our e SCALE_UP = sumten s
O 'ﬂ SCRIPFT Workflaw *  |MNFVD_InvokaMNFYDinecio Mame of e workflow
OK Resot

Figure 36 Creating new Workflow Templates

Imeeniony Class Views  Instance Views

View SCALE LIP &%

B 2 rarameters
B $ workflow Tarmplates View Workflow Templates.
O scue ue i
o SCALE DI Hame Valuse Darseription
O scaue w Aten SCALE P Aston rame
ON scue our Workdis: * WD rockebiPuDrecieeiBl Hamg of th wricfiow
Of scawr

Figure 37 View Workflow Templates

These mappings can be edited or deleted by performing a right click on them.

Refer to the HP UCA Automation Integrators Guide for details on overall procedure for
creating automated correlation/actions using UCA Automation.

Refer to the HP UCA for EBC Value Pack Development Guide for details on development of a
value pack.
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