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NE Testing: Reality

* The traditional network element test is divided into two processes: procurement test and network access test
* Different rounds of test are usually required before a new device obtains the network access license

Testbed / lab : Production
4 Pilot test ...Other test
test network test

* Different type of testing will be performed in the network access test

Performance Reliability
testing testing

Functional NE Security

testing testing testing

Compatibilit ....Other
y testing testing
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NE Testing: Reality

* The NE testing process is usually divided into four steps: test topology design, test environment setup, task execution and
result analysis and certification.

At least 6 months are required for an NF to get a new or renewed network access permit.

Test Topology Design Test Environment Setup Test Task Execution Test Result Analysis & Certification
The tester, the network ‘Deploy the test env Manually record test Manually troubleshoot
element manufacturer «Configure the NE results. and confirm instrument and
support personnel, and -Configure the tester the test results by network element
the test instrument ‘ *Monitoring and » three parties. failures.
engineer negotiate the recording. »

test topology on site.

Weeks

Weeks Months Months

* Changes after the introduction of NFV

Introduction Introduction
The frequency
of open of software
for software
source component
: : upgrades
components disaggregation
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NE Testing: Vision - Testing Automation DevOps

Objectives :

1. Common NFV automated test platform

2. Self-service certification NFV stores

3. Open ecosystem of 5G + Al and 5G + edge

NFV Testing Automation DevOps

Test Topology Test Environment Test Task Test Result

Auto Design Auto Deploy Auto Execution Auto Analysis & Certification
Design Tool Deploy Engine Testing Framework Certification Portal&Store
workflow "

NFVO

=)

II VNFM test » e
script ook
integration -

VIM
Infra Infra
Days-Weeks Minutes-Hours Minutes-Hours Weeks
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NFV Testing Automation with OVP+ONAP

Function mapping with ONAP components
*Test Topology Design - ONAP SDC
*Test Environment Deploy - ONAP Orchestrator(SO, VF-C, APPC, etc)
*Test Task Execution - ONAP VTP(VNFSDK, VVP)
*Test Result Certificate - OPNFV OVP

NFV Testing Automation DevOps

Test Topology Test Environment Test Task Test Result
- Auto Design ~ Auto Deploy ~ Auto Execution Auto Analysis & Certification
>ED NP0

XD XD XD = NEVO

I VNFM - test » e
script e s v s

template integr'ali’ion el

| |

result

Days-Weeks Minutes-Hours Minutes-Hours Weeks
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Gap Analysis - Auto Design (SDC)

Goal: Quickly design a test service (topology) composed with tested VNF and test environment
Current situation: The service design need to be repeated for each VNF/test vendor

Possible solution: Define abstract testing service (topology) template for each type of VNF

VNF4-
Enhance SDC to support: vendor A

1. Abstract topology template definition Template

2. Flag the abstract VNF that can be R jrtantiatiog
replaced by real VNF

3. Instantiate stepl template using
vendor VNF into a deployable
template in runtime

Control-Net Data-Net

Control-Net Data-Net Tem plate
instantiation

Abstract service topology

Control-Net Data-MNet
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Gap Analysis - Auto Deploy (Orchestrator)

Goal: Reduce unnecessary replication for different VNF vendor/revision between testing iterations
Current situation: The entire test environment need to be redeployed each time
Possible solution: Only replace the VNF to be tested

Enhance Orchestrator to support:

1. Only deploy the newly updated or upgraded VNF
2. Build the relationship between the existing instances with the new deployed instance
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Gap Analysis — Auto Testing (VTP)

Goals:
1. Test instruments integration

2. Integration with OVP portal for automated OVP verification

certification  I————
3. VTP capability expansion

* Loading different test scripts and cases

* Flexible test process definition
* Test report customization

VNF Test Platform (VTP) oL .- OVP Portal
PERSONAS PARTNERS / LABs
ﬂ + . oPNFV Dovetail
WONAP 5DC VNF Test Platform
G OVP Certified Lab (VTP)
%DVP Eco system

A Test orchestration agile platform to manage and
automate different kinds of VNF testing and across
different SUT environment like MANO, cloud, VNFM,
SDNCtrl, etc under one umbrella (OVP) and produce
result analytics for VNFs

Artifacts ,Test case, profiles,
results
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SCENARIOS

SDOTestcase ¥
(ETSI, GSMA, VNFREQS)

Operator Test case ¥

Vendor Testcase v

Functional Test case
Lifecycle Testcase
Compliance Testcase +

Performance Testcase
Script Testcase ¥

lavaTestcase v

Python Test case v

3rd-party registry/ test-
provider ¥

Certify VNFC&V

@

VNF list

3. badzed VNF
Upload VNF passed the test list

\3/ to public repository ? h.tested VNF

o list
=|Z
- VTP Bac P Test Operator V5P 0l =
@ € Compliance check () H
Executeftest cute test = sle E.\
=|= (5)
CA5ES -
= =t ¥
Bl
Compliance: Operator compliancetest | Validation:
ENVIRONMENT Csar-validate Flavor/security match-test Vnf-validation
Standards, MAND, VIM, VNF
VTP|Test cases ) e
e TOSCA On-board

DZE HEAT

MANO

7 OpenStack v
L‘ADNAP Flavor List:

— . v withSRIOV

s NFVi v ml.medium
openstack. T

Commercial xNF &
‘9 xNF manager.

sty
ANF — N of PN or OUF

Built on Open Command Platform (OCOMP) — an ONAP CLI project
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VTP scenarios

Badging: OVP VNF Compliance & Validation

Design-time: Operator specific VSP compliance check
VNF:
Compute Flavor 4GB 2vCPU

Nw Flavor NIC speed

Certify VNF C&V

Upload certified VNF VNFSDK Marketplace/
to public repository OVP portal
(ONAP F release Apr 2020)
Test Operator VSP gl
VTP Backend Compliance check o
Olo
7 |2
ze
VDF: CMCC: Validation: Compliance:
Flavor-match-test-1 Flavor-match-test-1 Vnf-validation Csar-validate
security -check-test-1 security -check-test-1
VSP SDC
Active Test cases VTP Test cases On-board
Passive Test cases ONAP desien-ti
esign-time

N

FIavoL' ONAP SO/VF-C
v NIC spéed VNE Runtime Other test

v" ml.medium

Telco Environment — O INAP
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OVP VNF Compliance and Validation Testing with ONAP

The demo shown on 2019 ONS EU

©ONAP ©ONAP

L - [\
VNF Compliance Test Cases VNF validation Test Cases

VNF Test Platform (VTP) VNF Test Platform (VTP)

789 numbered requirements

VNF Requirements

l > WMNF Validation ** |
I'Cover 309 requirements , 213 test cases! ; 3
VNFSDK — TOSCA compliance test cases VVP- HOT compliance test cases e L

operatorto do end-end provision &cleanup
‘OMAP projects [ICIEE TSR OCOMP s renamed from OCLIP
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Gap Analysis — Auto Analysis & Certification( OVP )

Goals:
1. Integrate with test framework to collect the test result automatically(Step3 manually)

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6

Submission of

- Submission of Notification of Community Review
Participation Form

Testing _
Results Reviewers of Test Results

Grant Badge

2. Building public certification store

‘ ----- u oo @ -1 & oD
Infrastructure Lab

*-OPNFV #: OPNFV *: OPNEV = g= @i- A =
VERIFIED \’o:.m um— oun o

2018.09 2019.04 2019
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Suggestions for OVP

Suggestions: OVP provides common testing platform, focusing on process automation and integration of test tools from

different upstream open source projects/communities and third party vendors (SUT vendors and Instrument vendors)
Benefit:

1. Reduce duplication of work across communities, specific test tools and test cases in different areas can be completed in the upstream
projects and communities

2. OVP as the open verification program can leverage the capabilities of existing tools to quickly provide automated testing and certification.

Test 3 CLOUD NATIVE
Tools L COMPUTING FOUNDATION

From

upstream
projects
Funtest Yardstick Bottlenecks U0l Uil Cits
( TOSCA Test Tools ) ( Heat Test Tools.)
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Requirements for Vendors/Operators

Capabilities for common automated test platform :
1. Support loading and importing of different forms of use cases and user different executor to execute test case

2. Provide unified tool access standards, providing tool pre-deployment or on-demand deployment capabilities
3. Provide adapter layer to integrate with different SUT

Python Test Case Test Tools from SUT
vendor

Shell Test Case Test Tools from
Instrument vendor

Robot Test Case Test Tools from
Open Source

XX Test Case Third Party Tools
NFVI Adapter K8S Adapter

Requirements for SUT vendors and test tools/instruments vendors :

1. No requirements for test case format except for formats not supported by the platform
2. Follow the unified tool access standards to integrate with test platform

3. Follow the SUT adapter layer specification to integrate with test platform
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Automation Testing: where are we

Making some progress in Automated Test Environment Setup and Test Task Execution.

NFV Testing Automation DevOps

Test Topology Test Result

est Environment Test Task

AutoiDesign Auto Setu Auto Execution Auto Analysis & Certification
workflow e

I script
template integration

Days-Weeks Minutes-Hours Minutes-Hours Weeks
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VTP Standalone Portal

Developing independent VTP portal to improve the usability of VTP which can combine with OVP Portal to provide test service

2 Seteaon #p cven ) i
Plattorm > > /‘//W”ﬂcaﬁon + 51 Demo-Spec vi0 VNF CMCC 2019-12-05 Edit ) ( Delete
4 " Platform
& Dashboard
- - @eerfigeeuns @
L Test ENV MG - g 4 5 X : Vi -12-05 i) (D
&L tENV MGT 4 v Test job B — @ Dashboard + 50 DNS-SPEC vi.0 VNF CMCC 2019-12-0 Edit ) ( Delete
VIMANFIM ENV MGT |
L TestENVMGT " - 2 OVP-Compliance-SPEC V1.0 WNF cve 2019-04-17 Edit ) ( Delete

Instrument MGS MGT

Test statistics dashboard Test case and specification management

ID Name Description Status Action
[l Test Object MGT -
8 Instrument MGS MGT
Test SUT MG SUT Amount Jobs Amount Test ENV Amount s
I — The VNF Package MUST include all relevant playbooks to ONAP to be loaded on the
© TestJob MGT @ PNF Count VNF Count @ VNF Count DONE @ FAILED e 'xf:fz“"' VNFM Count Instrument Package MGT 401809732125583360 validate- Ansible Server. [ ]
ount 07879

B Test Spec MGT
Bl Test Object MGT ~
The VNF package Manifest file MUST centain: VNF package meta-ata, a list of all

INST Count- 4
artifacts (both internal and external) entry’s including their respected URI's, an

Test SUT MGT

csar- algorithm to calculate a digest and a digest result calculated on the content of each
401509792104611840  validate-  arifacts. as specified in ETSI GS NFY-SOL004. The VNF Package MUST include °
© TestJob MGT 01123 VNF Identification Data to uniquely identify the resource for a given VNF provider. The
VNEM Gount: 7 identification data must include: an identifier for the WNF, the name of ihe VNF as was
R Test Spec MGT given by the VNF provider, VNF description, VNF provider, and version
» 7 v'e’:;ﬁ_.ﬁah:m\ °
@ Dashboarc
& Dashpoard ’
Create Test Job All A Test ENV MGT ~ Test Job Info Test Job Detail
£ TestENV MGT ~ VIMANFM ENV MGT o e e Test-wt-03
Instrument MGS MGT Job Name: Test-wt-03
VIMIVNFM ENY MGT © je=lEneetcation Elcald [l SEE | KB e e SUT Name: FuovP-sUT Gase Name: cear-vasaste-r1786 °
Job Description: Test-wi-03
B Test apject MGT -~ N r &l
Instrument MGS MGT 411874564762189624 OVP-Compliance-SPEC 2020-01-07 [ ] Start ) | Edit | ( Delete More o T“TeS‘t’"ReSMI{ “Show Case Name: csar-validate ®
et SUT MGT Created Time: 2020-01-07
sl  Packase 1GT B | TestJob Status: DONE Case Name: csar-validate-r23623 ®
nstrument Package M 40151296(:517 J bﬂM - 10 Start) (Edit ) ( Delete More S
estJo anagement o
/A Test Spec MGT Test Case case Name: csar-validate-r13390 e
Bl Test Object MGT A
401436077760135168 FW-SPEC 20191209 [ ] Start ) | Edit ) { Delete More DONE @ FAILED N ey -
Case Name: csar-validate-r513.
Test SUT MGT
401418577639063552 FW-SPEC 20191209 ° Start) | Edit ) ( Delete More Gase Hame s csarvalaate 117707 o
O TestJob MGT | I ‘ o
“ase Name: csar-validate-ro4298 ®
401375745746383360 OVP-Compliance-SPEC 20191209 [ ] Start ) | Edit ) { Delete IMore

B Test Spec MGT
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Test Instrument Integration

1. Virtual test instrument(vTl) LCM with ONAP( Done)

onap license
e lab_server stcvl openwrt stcv2 server
\'
Test NS

VTI VNF SUT VNF VTI VNF
(STCV1) (openwrt) (STCV2)

| external

onap_oam
LabServer
test-west

test-east

2. Test process automation ( Test NS deployment, test instrument configuration, function and performance test execution)
VTP integrates with virtual test instrument to perform function and performance testing(undergoing)

T THELINUX FOUNDATION @ ONAP

‘ ‘ OPEN NETWORK AUTOMATION PLATFORM




NFV Testing Automation Survey in EUAG

Partl: Testing process and content

Part2: Testing Participants and Collaboration

Part3: Test Restrictions

Part4: Changes of NFV Network Element Access Test
Part5: Status and Requirements of Test Automation
Part6: Community Work Requirements

Welcome feedback your requirements to help building open source testing and certification ecosystem

More expertise for NE and test instrument integration (esp. LCM and configuration) is welcome

Contact Information: Yan Yang, email address : yangyanyj@chinamobile.com
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VTP Portal and OVP Portal Integration

Have done:
1,2,3,5,6 7 VNF
Certify VNF C&V O VNF list
Plan to do: 3',4 a. badged VNF
__Upload VNF passed the test list
: b. tested VNF
8 is operator’s test U to public repository e ot
cases Test Operator VSP__ 8 §
C li heck el
Executeltest ompliance chec @ 4; 2
2E ®
S|lo
aj| o
Validation :
Vnf-validation
OpenStack
Flavor List :
v" with SRIOV
v" ml.medium
| A\ |
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