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Introduction

* ONAP uses different Controller types:

+ SDN-C -responsible for carrying out network configuration

+ APP-C - manages application-level lifecycle management (LCM)
* More info: https://wiki.onap.org/display/DW/Controllers
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Key concepts (1/2)

 Both ONAP Controllers are based on OpenDaylight
 Opendaylight
« SDN controller implemented based on OSGi and Karaf
« supports model-driven service abstraction layer (MD-SAL)
«  YANG
« Modeling language for config data, state data, RPCs and notifications

«  YANG is used in OpenDaylight to generate data models for RPCs (Northbound APIs) and data
store

 More info: https://www.slideshare.net/GunjanPatel4/yang-in-odl
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Key concepts (2/2)

 The Service Logic for ONAP Controllers is defined by Directed Graphs (DGs)
« The common code for SDN-C/APP-C is located in CCSDK (Common Controller SDK)
* Directed Graph

* DG defines the pipeline of actions to be invoked for particular RPC method

» In fact, DG implements the service logic for Northbound APIs of ONAP Controllers

* More info:
https://wiki.onap.org/display/DW/Service+Logic+Interpreter+Directed+Graph+Guide

« CCSDK

« As SDN-C and APP-C have a lot of commonalities there has been made a decision to migrate
a common code to SDK library

« CCSDK provides a common set of reusable code that can be used across multiple controllers
(not only in APP-C or SDN-C)
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SDN-C
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Project structure
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SDN-C is strongly based on CCSDK. It inherits a definition of northbound APIs from CCSDK.
The SDN-C related code is located in SDN-C repository

Important modules:

ccsdk/sli/northbound - defines northbound interface (e.g. DMaaP consumer, LCM APIs)

ccsdk/distribution - contains files to build CCSDK Docker images (dgbuilder, ccsdk-odisli,
ccsdk-odl-oxygen, ccsdk-ubuntu)

sdnc/northbound - defines northbound interface for SDN-C (e.g. VNF API, Generic Resource
API)

sdnc/oam - contains files to build SDN-C Docker images (sdnc-ueb-listener, sdnc-dmaap-
listener, sdnc-ansible-server, admportal-sdnc, sdnc)

sdnc/oam/platform-logic — contains Directed Graphs implementing service logic for
northbound APIs
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Implementing new Northbound API for SDN-C

« This tutorial is based on our expierience from implementing LCM Traffic Migration APl for ONAP
Change Management purposes

» Steps to implement new LCM API for SDN-C:
+ Extend YANG model in CCSDK
+ Compilation of YANG models in CCSDK
* Implement new method in LcmProvider.java in CCSDK
* Implement Directed Graph with service logic in SDN-C
« Configure SDN-C to activate DG at startup
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Extend YANG model in CCSDK

v [3 lem/model/src/main/yang/lcm.yang I

enum "Reboot";

ccsdk/sli/northbound/lcm/model/src/main/ enum "AttachVolume" ;
enum "DetachVolume";
yangllcm-yang 124 | + enum "MigrateTraffic";

1
description "The action to be taken by APP-C, e.g. Restart, Rebuild, Migrate";

* Inlcm.yang extend data model with
new RPC method:

}
1. Add new enum (e.g. !
MigrateTraffic). This new Enum will 1305 |+ 4
define an Action in LCM API- _.’: : * Define the traffic migration service R )
2' Define new RPC MethOd (e'g' ::: : e Z;E;i:s;:;:ff:; (Eperation to migrate traffic from a vM";
migrate-traffic) 1310 + input { .
* Note: This method contains standard e feet sction £
input parameters (common-header, 1314 + mondatory true;
action, action-identfiers and payload). 1315 | + L
Thanks tO that yOU don,t need tO ::: + leaf payload { '
modify header parsing in Java code. 1318 | + e payionds
You can put you custom parameters to 1320 | + } '
content of payload. 221 | + i .
:::i + puses common -header;
1324 | + uses status;
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Compilation of YANG models in CCSDK

ccsdk/sli/northbound/Icm/model/src/main/yang-gen-
sal/org/opendaylight/yang/gen/v1/org/onap/ccsdk/sli/northbo

* You need to compile und/lcm/rev180329/LCMService.java
ccsdk/sli/northbound now in order
to generate Java classes based on
YANG models

« Use: mvn clean install

£

<RpcResult<MigrateTrafficOutput=> (MigrateTrafficInput input)

* Maven will generate following
classes (--->) ccsdk/sli/northbound/lcm/model/src/mai MigrateTrafficInput

«  Note! The compilation will fail, —n/yang-gen- MigrateTrafficInputBuilder
but you will see new classes sal/org/opendaylight/yang/gen/vi/org/on MigrateTrafficOutput
generated ap/ccsdk/sli/northbound/lcm/rev180329 MigrateTrafficOutputBuilder

MigrateTrafficOutput

v180329.MigrateTrafficOutput=

grateTrafficInput=
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Implement new method in LcmProvider.java in CCSDK

* Implement new method from LCMService.java
interface — example below (migrateTraffic)

 Note! The most important is to call appropriate ccsdk/sli/northbound/lcm/provider/src/mai

DG with RPC method (migrate-traffic in this n/java/org/onap/ccsdk/sli/northbound/Lcm
example) Provider.java

t=> migrateTraffic(MigrateTrafficInput input)

MigrateTrafficInputBuilder(input)
MigrateTrafficOutputBuilder()

inputBuilder.build())

CommonHeader() )

|-|| tBui 1dh .

RpcResult=MigrateTrafficOutput> rpcR t
RpcResultBuilder. status| ) .withResult{outputBuilder.build(}).build()

Futures.immediateFuture(rpcResult)
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Implement Directed Graph with service logic in SDN-C (1/2)

 The best way to generate Directed
Graph is to use dgbuilder

* You can find a step-by-step tutorial
how to make you first DG here:
https://wiki.onap.org/display/DW/Your View from dgbuilder GUI:
+First+Graph

[:l DG | XML Generated |

~|<service-logic
xmlns="http://www.onap.org/sdnc/svclogic’
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance' xsi:schemalocation="http://www.onap.org/sdnc¢
<method rpc='migrate-traffic' mode='sync'=>
<return status='success'>
<parameter name='status.code' value='200"' />
<parameter name='status.message' value='SDNC Migrate-Traffic Mock returns success'/>
<[return>
</method>
</service—1ogic4

«  When DG is ready download
both JSON and XML files

« Copy JSON file to proper dir
(example for LCM API):

sdnc/oam/platform-logic/lcm/src/
main/json

« Copy XML file to:

sdnc/oam/platform-logic/lcm/src/
main/xml

@ WO 00~ U B W e
4

(=

XML size:0.0005 MB . - -
Number of Lines:10 Validate XML Email Flow Upload XML View DG List Download XML Download JSON Close
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Configure SDN-C to activate DG at startup

DG must be activated to use it
* You can do it manually via dgbuilder Ul
 The best way is to configure SDN-C to build along with Docker container

* Modify sdnc/oam/platform-logic/lcm/src/main/resources/graph.versions file and append line
pointing to new DG

*  Module: LCM
« RPC name: migrate-traffic

v [3) platform-logic/lcm/src/main/resources/graph.versions I

LCM upgrade-software s${project.version} sync

LCM upgrade-post-check ${project.version} sync

LCM upgrade-pre-check ${project.version} sync
1 + LCM migrate-traffic ${project.version} sync
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Installation and deployment

« Compile CCSDK and SDN-C projects
 Deploy CCSDK Docker containers
 Deploy SDN-C Docker containers
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APP-C
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Project structure

 For APPC Northbound APIs are implemented using similar concepts, but the project structure is
different

* In opposite to SDN-C that uses code from CCSDK to implement LCM APIs, APPC uses its local
API implementation

* Important modules:
« appc/appc-provider/appc-provider-model - contains defintion of YANG models

» appc/appc-provider/appc-provider-bundle — contains implementation of Services for handling
Northbound APIs

« appc/appc-directed-graph/appc-dgraph - contains Directed Graphs
« appc/deployment - contains files to build Docker containers
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Implementing new Northbound API for APPC
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This tutorial is based on our expierience from implementing LCM Traffic Migration APl for ONAP
Change Management purposes

Steps to implement new LCM API for APP-C:

Extend YANG model in APPC (appc-provider-model)
Compilation of YANG models in APPC

Implement new Service to handle RPC method (e.g. MigrateTrafficService) (appc-provider-
bundle)

Implement new method in AppcProviderLcm.java (appc-provider-bundie)

Add RPC method to VnfOperation list

Implement Directed Graph with service logic in APPC (appc-directed-graph/appc-dgraph)
Configure APPC to activate DG at startup (appc-directed-graph/appc-dgraph)
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Extend YANG model in APPC

appc/appc-provider/appc-provider-
model/src/main/yang/appc-provider-
Icm.yang

17

In appc-provider-lcm.yang extend data
model with new RPC method:

1. Add new enum (e.g.
MigrateTraffic). This new Enum will
define an Action in LCM API.

2. Define new RPC Method (e.g.
migrate-traffic)

Note: This method contains standard
input parameters (common-header,
action, action-identfiers and payload).
Thanks to that you don’t need to
modify header parsing in Java code.
You can put you custom parameters to
content of payload.
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~ [ appc-provider/appc-provider-model/src/main/yang/appc-provider-lem_yang I

enum
enum
enum
enum

"Reboot";
"attachVolume";
"DetachVolume";

"MigrateTraffic";

1on "The action to be taken by APP-C, e.g. Restart, Rebuild,

L
descript
L

b

/

EE LT R R L2 2 £

Migrate";

* Define the traffic migration service

rpc migr
desc

EE LT R R L2 2 £

ate-traffic {
ription "An operation to migrate traffic from a vM";

input {

uses common-header;

leaf action {

type action;
mandatory true;

b

uses action-identifiers;

leaf payload {

I

type payload;
mandatory true;

b

output {

uses common-header;
uses status;



Compilation of YANG models in APPC
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appc/appc-provider/appc-provider-model/target/generated-
sources/yang-gen-

You need to compile appc module sal/org/opendaylight/yang/gen/v1/org/onap/appc/lcm/rev160108/

now in order to generate Java AppcProviderLcmService.java
classes based on YANG models

Use: mvn clean install from appc/
directory

ligrateTrafficOutput=> (MigrateTrafficInput input

Maven will generate following
classes (--->) appc/appc-provider/appc-provider- MigrateTraffic
Note! The compilation will fail, model/target/generated-sources/yang-gen-

but you will see new classes sal/org/opendaylight/yang/gen/v1/org/onap/app
c/lcm/revi60108
generated

MigrateTrafficOutput

Header
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Implement new Service to handle RPC method

* Create new class in appc-provider module, example:

appc/appc-provider/appc-provider-
bundle/src/main/java/org/onap/appc/provider/lcm/service/MigrateTrafficService.java

* This class must:
+ extend AbstractBaseService
» invoke superclass constructor with proper Action name (e.g. Action.MigrateTraffic)
* handle the request
* In this example this Service will process, validate and executeAction defined in DG

* Implementation example on the next slide.
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MigrateTrafficService AbstractBaseService {

MigrateTrafficService() {
(Action. )

.debug(

Wigra:cTrafficBu:pu:Builder process(MigrateTrafficInput input) {

Cc""cnk adh commonHeader = input.getCommonHeader()
ActionIdentifiers actionldentifiers = input.getActionIdentifiers()
Payload payload = input.getPayload(}

validate(commonHeader, input.getAction(), actionIdentifiers, payload)

{

validate(CommonHeader commonHeader
Action action
ActionIdentifiers actionIdentifiers
Payload payload) {

MigrateTrafficOut put Eu ldhr output Builder = MigrateTrafficOutputBuilder(input)
outputBuilde
outputBuilder.set c""cnk~adhrl;npuh.g tCommonHeader() )

outputBuilder

{0 Tor now

proceedAction(CommonHeader commonHeader
ActionIdentifiers actionIdentifiers
Payload paylead) {
Re qucgtkandlhrlnpuh rhqucgthandl-rlnpuh = getRequestHandlerInput(commonHeader, actionIdentifiers, payload
.getClass().getName())
andlerInput != ) {
\ction(requestHandlerInput)




Implement new method in AppcProviderLcm.java

* Implement new method from LCMService.java
interface — example below (migrateTraffic)

* You should use a newly created Service to
handle this RPC method, example:

 new MigrateTrafficService().process(input);

* Do not forget to return Future result

appc/appc-provider/appc-provider-
bundle/src/main/java/org/onap/appc/provi
der/AppcProviderLcm.java
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Add new method to VnfOperation list

* You need to append new action in one more place.. in order to allow APPC to recognize proper
VNF Operation when invoking an API

appc/appc-dispatcher/appc-dispatcher-common/domain-model-
lib/src/main/java/org/onap/appc/domainmodel/lcm/VNFOperation.java

~ [3 appc-dispatcher/appc-dispatcher-common/domain-model-lib/src/main/java/org/onap/appc/doma...

Query,
QuiesceTraffic,
ResumeTraffic,
43  + MigrateTraffic,
Reboot,
Rebuild,
Restart,
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Implement Directed Graph with service logic and configure APPC to
activate it at bootup time

* You need to generate Directed Graph in the same way as for SDN-C (look at slide #11)
 Download JSON file and copy it to:
appc/appc-directed-graph/appc-dgraph/provider/src/main/resources/json
 Download XML file and copy it to:
appc/appc-directed-graph/appc-dgraph/provider/src/main/resources/xml
« Change configuration as in the picture below:

* Module name: APPC

+ Method name: MigrateTraffic

* Version: 4.0.0 + [3 appc-directed-graph/appc-dgraph/provider/src/main/resources/json/dg_activate.txt I

APPC:AttachvolumeVM:4.0.0:s5ync
APPC:DetachvolumevM:4.8.0:sync
APPC:RebootVM:4.0.0:s5ync
111 |+
23 Orange Confidential 112 + APPC:MigrateTraffic:4.08.0:sync



Installation and deployment

Compile APPC module

Deploy APPC Docker containers

(from appc/deployment/)

mvn clean install -P docker

(you should see new images in local Docker env)
(from appc/docker-compose)

docker-compose up -d

(wait 5-10 min for APPC to start, check logs)
docker-compose logs —f

Check if new API exists in APIDOC explorer
(passwd: admin/admin):

http://localhost:8282/apidoc/explorer/index.html

24
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appc-provider-lcm(2016-01-08)

58 /operations/appc-provider-lcm:health-check
v38  /operations/appc-provider-lem:lock
538 /operations/appc-provider-lcm:terminate

538 /operations/appc-provider-lcm:migrate

558 /operations/appc-provider-lcm:evacuate
58 /operations/appc-provider-lcm:config-restore

538 /operations/appc-provider-lcm:quiesce-traffic

558 /operations/appc-provider-lcm:upgrade-backout
538 /operations/appc-provider-lcm:upgrade-software
5388 foperations/appc-provider-lcm:unlock

538 /operations/appc-provider-lcm:config-backup-delete

38 foperations/appc-provider-lcm:stop

558 /operations/appc-provider-lcm:migrate-traffic

Implementation Notes
An operation to migrate traffic from a VM




