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1. Change WebUI License Es TS[?N

i > service > templates > <> base.html > & html > dy yoter.footer

Change the license message

class="container"

class="row
iv class="col
block content

2 href="h
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2. Modify Device Upload i TS[?N

Change default values in two files

tfs-ctrl > src > webui > service » bgpls > Forms.py tfs-ctrl > src > webui > service > bgpls > routes.py
ContextTopologyForm(FlaskForm): add(device name):
context topology = SelectField( if form.validate on_submit():
submit = SubmitField('Submit') try: )
bgpls_client.close()
DescriptorForm(FlaskForm): return redirect(url_for('device.home'))
descriptors = FileField( except Exception as e:
Descriptors', flash(f'Problem adding the device. {e.details()}', 'danger')
validators=|[
FileAllowed(['json'], 'JSON Descriptors only!'
1)
submit = SubmitField('Submit') form.device name=device name
device=device name
SpeakerForm(FlaskForm): form.device id.data=device name

speaker address = StringField('ip',default='127.0.0.1',validators=[DataRequire form.device type.data=DeviceTypeEnum.EMULATED PACKET ROUTER
speaker port = StringField('port',default="179',validators=[DataRequired(), Le form.device config settings.data=str('{"username": "admin", "password": "admin"}')
speaker port = StringField('port',default="0"',validators=[DataRequired(), Leng form.device config settings.data="{}"
speaker_as = StringField('as',default='65000"',validators=[DataRequired(), Leng
submit = SubmitField('Submit') eturn render_template('bgpls/add.html', form=form, device=device,
submit_ text='Add New Device')

ls.route('detail/<path:device uuid>', methods=['GET', 'POST'])
detail (device uuid: str):

request = Deviceld()

request.device uuid.uuid = device uuid

context client.connect()

response = context client.GetDevice(request)

context client.close()

return render_template('bgpls/detail.html', device=response,
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TeraFlow

3. Correct Component-reference inventory parameter ﬂllf@@ SON

» service > drivers > openconfig » templates > % Invento

parse(xml data : ET.Element) -> List[Tuple[str, Dict[str, Any]]1]:

Change defaUIt Values In tWO flles - for :r:.ml__c:ornponer.wt in xml data.xpath EjXPATH_PbﬁTS, narneépaces;:NAMESPACES]:

if 1 tory[ 'parent-« not in parent_types:
Add ”CHASSIS” dasS Value |n Case, lgzigﬂgg‘:fpesi[ilrwu ry['parent-component-refer: pargnj ii)?en{Flaren‘t_“tfsfpf

ent-component-referer

”Component_pa rent” —t— None component_reference.extend([parent_types[inventory['pa

response.append(('/1i /{:s}'.format(inventory['name']), inventory))

for tupla in response:
if inventory['pa t-component-references'] in tupla[@]:
component_reference.extend([tupla[l][‘class']])

inventory['component-reference'] = component reference
if component paren
inventory[ 'com nce' ] "CHASSIS'

inventory[ 'ct ent-ref 1ce component reference

return response

Jinventory/IOSXR-PKG/1 xrv9k-xr-7.11.1 = attributes: {'description': '10S XR Software Module', 'removable”: 'true’,
'software-rev": '7.11.1"%
* class: idx:SOFTWARE_MODULE
* component-reference: CHASSIS
= name: |OSXR-PKG/1 xrv9k-xr-7.11.1
» parent-component-references:
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4 and 5 - Remove inventory and endpoints config rules TJF@ SDN

Configurations:
Key Value
_connect/address * 192.168.159.31

Applied filter on the key of “config object” .....
where “resource _key” is not equal to i

« vendor: CISCO
“: ” “ . ” I —
inventory” and “endpoints”. e e
* message_renderer: pyangbind
* look_for_keys: False

BEA

« allow_agent: False

* commit_per_rule: True

* device_params: {name’: ‘iosxe’}

* manager_params: { timeout’ 120}

Jinterface[MgmtEth0/RPO/CPUO/0]/subinterface[0] « address_ip: 192.168.159.31
« address_prefix: 24
s index: 0

U pdated Statement: * name: MgmtEthO/RPO/CPUO/O

* type: ethernetCsmacd

if config.WhichOneof('config_rule') =="'custom’ and Not  cicmameroreocson e T
. - o * type: ethernetCsmacd
'inventory' in config.custom.resource_key and not
1 . 1 . finterface[GigabitEthernet0/0/0/0]/subinterface[0] « address_ip: 192.168.12.1
endpoints' in config.custom.resource_key + address_prefi 24

¢ index: 0
* name: GigabitEthernet0/0/0/0
* type: ethernetCsmacd

{% for config in device.device config.config_rules %} t for config in device.device config.config rules %}
{% if config.WhichOneof( ' config rule'} == "custom” %} {% if config.WhichOneof('config rule') == 'custom’ and not "inventory" in config.custom.resource key and not
"endpoints’ in config.custom.resource key %}

{{ config.custom.resource key }} {{ config.custom.resource key }}
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6 - Extend Logical Inventory: interfaces i SDN

ST e imertaces Device 1.1.1.1 (5bad1790-0856-52e0-b181-fb9f15f3e4a9)

class="nested"
[€- Back to device list

{% set if _names = [] %}
{% for config in device.device config.config rules %}
{% if config.WhichOneof("config_rule’) == ‘custom' X}
{% if "/interface' in config.custom.resource_key %}

{% set if name = config.custom.resource key.split('[')[1].split(‘]")[@] %} Routing Policy

{% if if_name|length == 8 %} Interfaces
{% set if name = 'Undefined’ X} 2 MgmtEth0/RPO/CPUO/O
{% endif %} E7 GigabitEthernet0/0/0/0
{% if if_name not in if_ names %} Bo
{% set _ = if names.append(if name) %} {"address_ip": "192.168.12.1", "address_prefix": 24, “index": 0, "name": "GigabitEthernet0/0/0/0", "type": "ethernetCsmacd"}
{% endif %} {"nam gabitEthernet
{% endif %} v Gii_gabitEtherr1et0,-f':’_];':’_],.a’1
i 0
{% eijfs:dﬁl{; “ {"address_ip™: ", "addre ": 0, "name”: "GigabitEthernet0/0/0/1", "type": "ethernetCsmacd"}

- . P abi ret0/0/0/1" "type™ "ethernetCsmacd™
{% for if_name in if names %} 1 hame gab 0/0/0/1", "type": "ethernetCsmacd"}

class="caret">{{ if name }} (v GigabitEthernet0/0/0/2
class="nested" {"'name": "GigabitEthernet0/0/0/2", "type": "ethernetCsmacd"}

{% for config in device.device config.config_rules ¥} i GigabitEthernet0/0/0/3

(% if config.WhichOneof( config rule') == ‘custom’ %} {"name": "GigabitEthernet0/0/0/3", "type": "ethernetCsmacd"}
{% if "/interface' in config.custom.resource key and if_name in config.custom.resource_key.split('[")[1].split(']")[e] %}
{% if ‘'subinterface’ not in config.custom.resource key %}
{{ config.custom.resource value }}
{% else X%}
{% set subif name = config.custom.resource_key.split(’/subinterface[")[1].split("]")[@] %}
class="caret">{{ subif name }}
class="nested"
{{ config.custom.resource value }}

{% endif %}
{% endif %}
{#% endif %}
{% endfor %}

{% endfor %}
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7. Add new BGP TLV + soN

Add delay-related TLV to BGP link-state update message = BGP-LS NLRI

NLRI Type: IPv4 Topology Prefix NLRI {3”
NLRI Length: 58
: H » Link-State NLRI IPv4 Topolo Prefix
O Activate it on router or ask vendor to add support brotomst 10: oser 3y
Identifier: L3 packet topology (@)
o . » Local Node Descriptors TLV
Receive BGP update messages in TFS Type: 256
Length: 32
. . - Autgnomous System TLV
O Interrogate Routers periodically Type: 512
[ As 10: 108 (0x00000064 )|

o Add listener to receive BGP update messages (Not Scalable) v BGP-LS Tdentifier TLV

Type: 513

Length: 4
| BGP-LS ID: 0 (0x06000000) |

* Parse the BGP update message in TFS - Frea T TV

Type: 514

. Length: 4
o src/bgpls_speaker/service [Area I0: © (6x60600000) |
~ IGP Router-ID
Type: 515

O Extract the delay message in TLV format Length: 4

[ 1P 1D: 61610101 |

* Prefix Descriptors TLV

Update the link stats and Ul G Bty Gl

type = 200 # Hypothetical type for latency

_ ; - T Length: 1

1Enlgth - =L _.E”_:I.—I n b'l:'lttu", 0SPF Route Type: Intra-Area (1)

value = to_bytes(30) # Value in Bytes ~ IP Reachability Information TLV (172.16.1.0/24)
Type: 265

TLV(type, length, value) Length: 4

[ » 172.16.1.0/24
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8. Manage link deactivation

* Receive BGP update messages in TFS

O Interrogate Routers periodically

o Add listener to receive BGP update messages (Not Scalable)
* Parse the BGP update message in TFS

o src/bgpls_speaker/service
o Extract list of withdrawn routes

O There is no withdrawn route in image

* Update the link state and Ul
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& SON

= Border Gateway Protocol
E UPDATE Message

Marker: 16 bytes
Length: 60 bytes
Type: UPDATE Message (2)

[ Unfeasible routes Tength: 0 bytes
Total path attribute length: 27 bytes

E Path attributes
H ORIGIN: IGP (4 bytes)
= AS_PATH: 100 (9 bytes)
= Flags: 0x40 (well-known, Transitive, Complete)
[t H ARy = Well-known
Transitive
S Complete
e e regular length
Type code: AS_PATH (2)
Length: & bytes
= A5 path: 100
= AS path segment: 100
Path segment tType: AS_SEQUENCE (2)
Path segment Tength: 1 AS
Path segment value: 100
F MEXT_HOP: 9.9.12.1 (7 bytes)
F MULTI_EXIT DISC: O (7 bytes)

o -
o

= Network Tayer reachability information: 10 bytes
=1.1.1.1/32
MLRI prefix Tlength: 32
NLRI prefix: 1.1.1.1 (1.1.1.1)
® 9.9.0.1/32
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