Automation Applications

This section contains the following topics:

« Automation Applications, on page 1

» Bandwidth on Demand Configuration Workflow, on page 1
* Shut Down Bandwidth on Demand, on page 6

* Bandwidth Optimization Application Workflow, on page 6
« Shut Down Bandwidth Optimization, on page 8

Automation Applications

Automation applications rely on having real-time network models to work with. Applications get a copy of
the latest network model (primary model) to either run optimization against or manipulate based on what the
application’s purpose or function is.

You can then view the network model using WAE Design (File > Open From > WAE M odeling Daemon).

Bandwidth on Demand Configuration Workflow

The Bandwidth on Demand application models and predicts the impact of anew service. This applicationis
used when provisioning new servicesthat requires persi stent bandwidth and specific IGP or TE metric demands.
The application finds a path for the SR policies being delegated in the network. For more information on the
Bandwidth on Demand application, see Bandwidth on Demand Application.

This workflow describes the high-level configuration steps to configure Bandwidth on Demand and other
components.

\}

Note « Before enabling Bandwidth on Demand, confirm that the Bandwidth Optimization application is not
running. You cannot run both applications at the same time.

» Make sure the sr-traffic-matrix-nimo as part of the aggregator (step 4) is enabled. See Segment Routing
Traffic Matrix Collection
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Steps For more information, see ...

1. Configure device authgroups and SNMP | Configure Device Access Using the Expert Mode.

groups
2. Configure a network access profile Configure Network Access

3. Configure the X TC agent Configuring X TC Agents Using the Expert Mode
4. Configure the aggregator NIMO Collection Consolidation

Note Make sure sr-traffic-matrix-nimo is part of the
configuration.

5. Configure the WAE Modeling Daemon Configure the WAE Modeling Daemon (WMD)

(WMD)
6. Run topology and additional NIMOs. Network Interface Modules (NIMOs)
7. Configure the Bandwidth on Demand Configure Bandwidth on Demand, on page 2

application and SR policies.

8. Open the network model. You can get avisua network model layout using WAE
Design. From WAE Design, navigateto File> Open From >
WAE M odeling Daemon and select thefinal network model.

Note After initial configuration, you may run NIMOs
anytime and the Bandwidth on Demand
application will update the network model.

Configure Bandwidth on Demand

Before you begin

This procedure describes the configuration optionsfor the Bandwidth on Demand application. For the complete
configuration workflow, see Bandwidth on Demand Configuration Workflow, on page 1. For an example
of the entire workflow, see Initial Bandwidth on Demand CLI Configuration Example, on page 3

Step 1 From the Expert Mode, in Configuration editor, navigate to /wae:wae/components/bw-on-demand: bw-on-demand
and click the config tab.
Step 2 Enter the following values:

* Xtc-agents—Select the XTC agents.

« enable—Select true to enable the Bandwidth on Demand application.

« keepalive—Enter the keepalive interval. The Bandwidth on Demand application and XTC exchange keepalive
messages to maintain a persistent connection. If the connection fails, the Bandwidth on Demand application shuts
down, clears current state, tries to reconnect, and re-delegate the SR policies.

* priority—In case there are multiple Bandwidth on Demand application instances, enter the priority level for this
instance. XTC will then delegate instances depending on the priority level.
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« util-threshold—Enter the congestion constraint (in percentage).When the Bandwidth on Demand application
searches a path for the policies being delegated, it will avoid any paths that may exceed the congestion utilization

threshold.

* reopt-interval—Enter the duration after which the L SPs must be re-optimized.
» metric-reopt-interval—Enter the duration after which the L SPs must be re-optimized for metric.
* priority-mode—Select true to enable priority mode.

Note

For advanced options, contact your Cisco WAE representative.

Configure a new SR policy with bandwidth and IGP or TE metric type on a device. See the applicable Cisco I0S XR

documentation for your specific device configuration (for example, "Configure SR-TE Policies'). Device configuration

Step 3 Click Commit to save the configuration.
Step 4
example:
segment -routi ng
traffic-eng
policy BWOD 2TC3_| GP
bandw dt h 10000
col or 100 end- poi nt
candi dat e- pat hs
preference 10
dynam c npls
pce
exit
netric
type igp
Step 5

i pv4 198.51.100. 3

address ipv4 198.51.100.1

Open the resulting network model using WAE Design (WAE Design > File> Open From > WAE Modeling Daemon).

Initial Bandwidth on Demand CLI Configuration Example

Thefollowing is an example of aninitial Bandwidth on Demand CL I configuration within a Cisco Virtual
Internet Routing Lab (VIRL) test environment. After initial configuration, you may run NIMOs anytime and
the Bandwidth on Demand application will update the network model.

Configure device and network discovery.

config
devi ces
devi ces
devi ces
devi ces
devi ces
devi ces
wae ni nos
wae ni nos
wae ni nos
virl _test

# wae ni nos
virl _test

# wae ni nos
192.0.2.131
# wae ni nos
virl _test

# wae ni nos
virl _test

HHHHHHHFHHFHR

aut hgr oups
aut hgr oups
aut hgr oups
aut hgr oups
aut hgr oups
aut hgr oups

group
group
group
group

net wor k- access
net wor k- access
net wor k- access
net wor k- access
net wor k- access

net wor k- access

net wor k- access

virl _test
virl _test
virl _test
virl _test

snnp-group virl _test

net wor k- access
net wor k- access
net wor k- access
net wor k- access
net wor k- access

net wor k- access

net wor k- access

def aul t - map
def aul t-map renote-name cisco

def aul t-map renote-password ci sco

def aul t-map renot e-secondary-password ci sco
snnp-group virl _test

def aul t - map
def aul t - map communi ty-name ci sco

virl _test
virl _test
virl _test
virl _test
virl _test

virl _test

virl _test

def aul t-auth-group virl _test
def aul t-snnmp-group virl _test
node- access 198.51.100.1 aut h-group

node-access 198.51.100.1

snnp- gr oup

node- access 198.51.100.1 i p- manage

node- access 198.51. 100. 2 aut h- group

node- access 198.51.100.2

snnp- gr oup
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# wae ni nos
192. 0. 2.132
# wae ni nos
virl _test
# wae ni nos
virl _test
# wae ni nos
192. 0. 2. 133
# wae ni nos
virl _test
# wae ni nos
virl _test
# wae ni nos
192.0.2.134
# wae ni nos
virl _test
# wae ni nos
virl _test
# wae ni nos
192. 0. 2. 135
# wae ni nos
virl _test
# wae ni nos
virl _test
# wae ni nos
192. 0. 2. 136
# wae ni nos
virl _test
# wae ni nos
virl _test
# wae ni nos
192. 0. 2. 137
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net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

Configure XTC agents.

# wae agents xtc xtc virl

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

net wor k- access

virl _test
virl _test
virl _test
virl _test
virl _test
virl _test
virl _test
virl _test
virl _test
virl _test
virl _test
virl _test
virl _test
virl _test
virl _test
virl _test

Configure the BGP network (topo-bgpls-xtc-nimo).

# networks network virl _bgpls ninp topo-bgpls-xtc-nino xtc-host virl
ext ended-t opol ogy-di scovery true backup-xtc-host vir

nodes renove-node-suffix virl.info

Configure the L SP PCEP network (lsp-pcep-xtc-nimo).

node- access

node- access

node- access

node- access

node- access

node- access

node- access

node- access

node- access

node- access

node- access

node- access

node- access

node- access

node- access

node- access

enabl ed xtc-host-ip 192.0.2.131

198.

198.

198.

198.

198.

198.

198.

198.

198.

198.

198.

198.

198.

198.

198.

198.

51.

51.

51.

51.

51.

51.

51.

51.

51.

51.

51.

51.

51.

51.

51.

51.
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100. 2 i p- manage
100. 3 aut h-group
100. 3 snnp- gr oup
100. 3 i p- manage
100. 4 aut h-group
100. 4 snnp-group
100. 4 i p- manage
100. 5 aut h-group
100. 5 snnp-group
100. 5 i p- manage
100. 6 aut h-group
100. 6 snnp-group
100. 6 i p- manage
100. 7 aut h-group
100. 7 snnp- gr oup
100. 7 i p- manage
i gp-protocol isis

# networks network virl _pcep_|l sp nino | sp-pcep-xtc-nino xtc-hosts virl

# networks network virl_pcep_lsp ninmp | sp-pcep-xtc-ninp source-network virl_bgpls advanced
sr-use-si gnal ed- nane true

Set the network that the aggregator will write to.

# networks network virl _final _nodel

Configure continuous polling (traffic-poll-nimo).

net wor k- access virl _test advanced

xt c-host virl

# networks network virl _cp nino traffic-poll-nino network-access virl_nax source-network
virl _dare iface-traffic-poller enabled

# networks network virl _cp nino traffic-poll-nino I sp-traffic-poller enabled

# networks network virl _cp nino traffic-poll-nino advanced snnp-traffic-popul ation
schedul er-interval 0
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Configure the aggregator to subscribe to source networks.

# wae conponents aggregators aggregator virl_final_nodel sources source virl_bgpls
# wae conponents aggregators aggregator virl_final_nodel sources source virl_pcep_lsp

Configure WMD. In this example, WMD is set up to run demand mesh and demand deduction for all
applications using WMD. So, when the continuous poller updates WM D, WMD triggers demand deduction.

# wae conponents wnd config network-nane virl _final _nodel dare dare-destination
virl _final _node

# wae conponents wnd config network-nane virl _final _nodel denands add-denands true
denmand- mesh- confi g dest-equal s-source true

Run NIMOs (network collection).

networ ks network virl_bgpls ninp topo-bgpls-xtc-ninm run-xtc-collection
net wor ks network virl_pcep_lsp ninmo | sp-pcep-xtc-ninp run-collection

Configure Bandwidth on Demand.

# configure

# wae conponents bw on-denmand config xtc-host 192.0.2.131 xtc-port 8080 util-threshold 90.0
# wae conponents bw on-denmand config advanced | sp-traffic nmax-sinmul ated-requested
primary-objective mn-netric private-newlsps true

# comm t

# exit

Open base network model using WAE Design (WAE Design > File > Open From > WAE Modeling
Daemon) to compare the resulting network model (after SR policies have been configured and the Bandwidth
on Demand application has been executed).

Configure SR policies on a device.

# configure

# segnent-routing

# traffic-eng

# policy BWOD 2TCB_I GP

# bandwi dth 1000

# col or 100 end-point ipv4 192.0.2.132
# candi dat e- pat hs

# preference 10

# dynanmic npls

# pce

# address ipv4 192.0.2.130
# exit

# metric

# type igp

# comm t

# end

After the SR policy configuration is committed, WMD is updated and the Bandwidth on Demand application
calculatesthe best path given the congestion restraint and | GP metric. Open the resulting network model using
WAE Design (WAE Design > File > Open From > WAE M odeling Daemon) to compare the baseline
network model to the new network model.
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Shut Down Bandwidth on Demand

To properly shut down the Bandwidth on Demand application, the following steps must be done in order:

Step 1 Stop Bandwidth on Demand.

# wae conponents bw on-demand config enabl e fal se
# commi t

Step 2 Stop the WAE Modeling Daemon.

# wae conponents wnd config enable false
# commit

Step 3 Stop XTC agents.

# wae agents xtc xtc <network_nanme> disabl e xtc-host-ip <xtc_ip_address>
# commit

Bandwidth Optimization Application Workflow

The Bandwidth Optimization application is designed to react and manage traffic as the state of the network
changes. It determines if any changes in the network state will cause congestion. If so, the Bandwidth
Optimization application computes the L SPs and sends them to X TC for deployment.

This workflow describes the high-level configuration steps needed to configure the Bandwidth Optimization
application and other components.

)

Note » Make sure the sr-traffic-matrix-nimo as part of the aggregator (step 4) is enabled. See Segment Routing
Traffic Matrix Collection

Steps For more information, see ...

1. Configure device authgroups and SNMP | Configure Device Access Using the Expert Mode.

groups
2. Configure a network access profile Configure Network Access

3. Configure the XTC agent Configuring X TC Agents Using the Expert Mode
4. Configure the aggregator NIMO Collection Consolidation

Note Make sure sr-traffic-matrix-nimo is part of the
configuration.

5. Configure the WAE Modeling Daemon Configure the WAE Modeling Daemon (WMD)
(WMD)
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Steps For more information, see ...

6. Run topology and additional NIMOs. Network Interface Modules (NIMOs)

7. Configure the Bandwidth Optimization Configure Bandwidth Optimization, on page 7
application

8. Open the network model You can get avisual network model layout using WAE

Design. From WAE Design, navigateto File> Open From >
WAE M odeling Daemon and select thefinal network model.

Note After initial configuration, you may run NIMOs
anytime and the Bandwidth on Demand
application will update the network model.

Configure Bandwidth Optimization

This procedure describes the configuration options for the Bandwidth Optimization application. For the
compl ete configuration workflow, see Bandwidth Optimization Application Workflow, on page 6.

Step 1 From the Expert Mode, in Configuration editor, navigate to /wae: wae/components/bw-opt and click the config tab.
Step 2 Enter the following values:

* Xtc-agents—Select the XTC agents.

* enable—Select true to enable the Bandwidth Optimization application.

» util-threshold—Enter a percentage that must be exceeded if optimization isto occur. The default is 100%.

« util-hold-mar gin—Enter the margin below the util-threshold interface utilization must be to remove an existing

tactical SR policy.

« color—Color representing the SR policy for XTC. For more information, contact your Cisco WAE representative.

* del-Isps—Select true to delete al app created tactical SR policies when the app is disabled.

» max-global-reopt-interval—Enter the time interval to re-optimize the existing tactical SR policies globally.

Step 3 Click Commit to save the configuration.
Step 4 After the tool runs, you can click created-Ispsto view the SR LSPsthat wer created for optimized routing..
Step 5 Open the resulting network model using WAE Design (WAE Design > File> Open From > WAE Modeling Daemon).

Example

CLI (in config mode) example:

# wae conponents bw opt config color 2000 enable fal se threshold 90 xtc-host 192.0.2.131
xtc-port 8080

WAE SR Policy Limitations

When using the latest IOS-XR SR features associated with the SR Poalicy, the following WAE limitations
exist:

Automation Applications .
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« If 2 paths are given under the candi dat e- pat hs option, then only the first path will be considered.
« If an SR LSPis created through WAE, a default color will be set to an SR LSP.

 Multiple L SPs cannot have the same color, source, and destination.

Shut Down Bandwidth Optimization

To properly shut down the Bandwidth Optimization application, the following steps must be done in order:

Step 1 Stop Bandwidth Optimization.

# wae conponents bw opt config enable fal se
# comm t

Step 2 Stop the WAE Modeling Daemon.

# wae conponents wnd config enable false
# commi t

Step 3 Stop XTC agents.

# wae agents xtc xtc <network_nane> di sabl e xtc-host-ip <xtc_ip_address>
# conmi t

. Automation Applications



	Automation Applications
	Automation Applications
	Bandwidth on Demand Configuration Workflow
	Configure Bandwidth on Demand
	Initial Bandwidth on Demand CLI Configuration Example

	Shut Down Bandwidth on Demand
	Bandwidth Optimization Application Workflow
	Configure Bandwidth Optimization
	WAE SR Policy Limitations


	Shut Down Bandwidth Optimization


