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That which we give makes us richer,
that which is hoarded is lost
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IBN Landscape

a Snake!
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IBN Design Philosophy

Networks managed as a whole system, not individual components

Successful networks are defined by the outcomes produced by
the whole system

Based Networking
s about “what” not *how” |« &2t




IBN life cycle

Deploy

Intent Intent Intent Intent
consumption modeling instantiation validation
(continuous)

Let me validate
that the network
still does it as
intended

Tell me what you Let me instantiate

your intent

want (your intent) (networking)

Validate
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Architectural Goals of IBN

Problems to be solved:

e Composition/decomposition @scale

e Deaqling with changes:
O Planned change — can | achieve desired (future) state while
preserving original intent
O Unplanned change - impact of the change, difference between
intended and operational states, how to get to intended state
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Architectural Goals of IBN

Problems to be solved:

e Closed loop validation:
O continuously validate oufcomes against the infent to ensure that the
composition is working as intended
O extract more knowledge by collecting less data (IBA)
O highly optfimized SNR (signal to noise ratio) in analytics
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Article Talk

WikipepiA  Function composition (computer science)

HEliEs SRt From Wikipedia, the free encyclopedia
Main page Not to be confused with object composition.
Content: . . . . . . . . . . . . . - .
ontents In computer science, function composition is an act or mechanism to combine simple functions to build more complicated ones. Like the usual composition of functions in mathematics, the result of each function is passed as the argument of the next, and the result of the last one is the result of the whole.

Featured content
Current events Programmers frequently apply functions to results of other functions, and almost all programming languages allow it. In some cases, the composition of functions is interesting as a function in its own right, to be used later. Such a function can always be defined but languages with first-class functions make it easier.
Random article

Donate to Wikipedia The ability to easily compose functions encourages factoring (breaking apart) functions for maintainability and code reuse. More generally, big systems might be built by composing whole programs.
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Why model a graphe

e Networks are intuitively the connected set of nodes and
relationships

e As network requirements change the model can be
easily extended

e Efficiently run queries that were not anticipated at
model design time

Hint: you will not know all the queries at model

definition fime a
QEstro



INnfent-> Graph composmon
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Function composition
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Resulting Model
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Query: Links that carry app “A2" traffic
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Decomposition

The Free Encyclopedia

Main page
Contents

Featured content
Current events
Random article
Donate to Wikipedia
Wikipedia store

Interaction

Help

About Wikipedia
Community portal
Recent changes

Article = Talk Read Edit View history

Decomposition (computer science)

S

From Wikipedia, the free encyclopedia

Decomposition in computer science, also known as factoring, is breaking a complex problem or system into parts that are easier to conceive, understand, program, and maintain.

Contents [hide]
1 Overview

2 Decomposition topics
2.1 Decomposition paradigm

2.2 Decomposition diagram
3 See also
4 References

5 External links




Further break down into even

Part 1 of
problem

J

smaller, logical parts

1

Sub-
problem 1

J

Sub-

probiem 2

J

Part 2 of
probiem

Break down into smaller, logical parts

J Further break down into even

1 . smaller, logical parts
Sub- Sub-
problem 3 problem 4
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Decomposition:
walking the graph



Query:

match(
node("system”, role="spine")
out(Q)
.node("interface")
out(Q)
.node("link")
An_O
.node( "interface")
AnO

.node("system”, role="leaf")

Execute Query

system

id: d1bcc15d-6ecd-4d94-93e5-2cac348a910b
hostname: spine1

label: spine1

system_type: switch

M ink (18)
M system (14)




Query:

match(

M ink (18)
M system (14)

node(“system”, role="spine")
outQ)
.node(“interface")
outQ)
.node("1ink™)
An_O
.node(“interface™)
An_0O
.node("system”, role="leaf")
)
Execute (wery
Close
Query

match( node("system", role="spine") .out()
.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )

Steps

Paths (0)




Query:

match(
nwegsyste“". role="spine") M iink (18)
.out
.node("interface") — i
outQ)
.node("1ink")
.in 0O

.node("interface")

AnO . .
.node("system”, role="leaf")

Execute Query

Close

Query

match( node("system", role="spine") .out()
.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )

Steps

start 6 1 2 3 a4 S 6 v 4 8

Paths (2)




Query:

match(

node(“system”, role="spine") B i o
outQ)
.node("interface") O system (14)
outQ)
.node("1ink™)
An_O
.node("interface")
AnO
.node("system”, role="leaf")

)

Execute Query

Close

Query

match( node("system", role="spine") .out()
.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )

Steps
stat 0 M 2 3 4 5 6 7 8
<NodeOutRelationshipAction index=0>

Paths (14)




Query:

match(
node("system”, role="spine")
outQ)
.node("interface")
outQ)
.node("link")
An_O
.node("interface")
AnO
.node("system”, role="leaf")
)
Execute Query
Close
Query

match( node("system”, role="spine") .out()
.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )
Steps

sat 0 1 % 3 4 5 6 7

<RelationshipTargetAction index=1 type=interface>

Paths (12)

M ink (18)
M system (14)




Query

match(
node("system”, role="spine")
outQ)
.node("interface")
outQ)
.node("link")
An_O
.node("interface")
AnO

.node("system”, role="leaf")

Execute Query

Close

Query
match( node("system", role="spine") .out()

.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )

Steps

,‘\_7 |
start 0 1 2 3 - 5 6 7
<NodeOutRelationshipAction index=2>

Paths (10)

M ink (18)
M system (14)




Query:

match(
node("system”, role="spine")
outQ)
.node("interface")

O
.outQ) |
O

M ink (18)
M system (14)
.node("1ink™)
An_O

.node("interface")

AnO

.node("system”, role="leaf")
)

Execute Query

Close

Query
match( node("system", role="spine") .out()

.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )

Steps
N

start O 1 2 3 B 5 6 7 8
<RelationshipTargetAction index=3 type=link>

Paths (10)




Query:

match(
node("system”, role="spine")
outQ)
.node("interface")
outQ)
.node("link")
An_O

.node(“interface™)

An_0O

.node("system”, role="leaf")
D)

M ink (18)
M system (14)

0O
-

l Ko AN

Close

Query

match( node("system”, role="spine") .out()
.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )

Steps

»
start O 1 2 3 B % 6 7 8
<NodelnRelationshipAction index=4>

Paths (20)




Query:

match(
node(“system”, role="spine")
out(Q)
.node("interface")
outQ)
.node("link")
An_O
.node( "interface")
AnO

.node("system”, role="leaf")

Execute Query

Close

Query
match( node("system", role="spine") .out()

.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )

Steps

LY

start O 1 2 3 a4 5 6 7
<RelationshipSourceAction index=5 type=interface>

Paths (20)

M ink (18)
M system (14)




Query:

match(
node("system”, role="spine")
out(Q)
.node("interface")
outQ)
.node("link")
An_O
.node( "interface")
AnO

.node("system”, role="leaf")

Execute Query

Close

Query

match( node("system", role="spine") .out()
.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )

Steps

start O 1 2 3 B 5 6 4"
<NodelnRelationshipAction index=6>

Paths (18)

M ink (18)
M system (14)




Query:
match(
node("system”, role="spine")
out(Q)
.node("interface")
outQ)
.node("link")
An_O
.node( "interface")
An_0O

.node("system”, role="leaf")

Execute Query

Close

Query
match( node("system", role="spine") .out()

.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )

Steps

les
st 0 1 2 3 4 5 6 7 &

<RelationshipSourceAction index=7 type=system
role=== leaf>

Paths (8)

M ink (18)
M system (14)




Query:

match(

node(“system”, role="spine")
outQ)
.node("interface™)
outQ)
.node("link")
An_O
.node("interface")
AnO
.node("system”, role="leaf")
)
Execute Query
Close
Query

match( node("system", role="spine") .out()
.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )

Steps

start 0 1 2 3 B 5 6 7

<RelationshipSourceAction index=7 type=system
role=== leaf>

Paths (8)
N

M ink (18)
M system (14)




Query:

match(

node("system”, role="spine")
outQ)
.node("interface™)
outQ)
.node("link")
An_O
.node("interface")
AnO
.node("system”, role="leaf")
)
Execute Query
Close
Query

match( node("system", role="spine") .out()
.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )

Steps

start 0 1 2 3 B 5 6 7

<RelationshipSourceAction index=7 type=system
role=== leaf>

Paths (8)

M ink (18)
M system (14)




Query:

match(

node("system”, role="spine")
outQ)
.node("interface™)
outQ)
.node("link")
An_O
.node("interface")
AnO
.node("system”, role="leaf")
)
Execute Query
Close
Query

match( node("system", role="spine") .out()
.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )

Steps

start 0 1 2 3 B 5 6 7

<RelationshipSourceAction index=7 type=system
role=== leaf>

Paths (8)

M ink (18)
M system (14)




Query:

match(

node("system”, role="spine")
outQ)
.node("interface™)
outQ)
.node("link")
An_O
.node("interface")
AnO
.node("system”, role="leaf")
)
Execute Query
Close
Query

match( node("system", role="spine") .out()
.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )

Steps

start 0 1 2 3 B 5 6 7

<RelationshipSourceAction index=7 type=system
role=== leaf>

Paths (8)

‘k_l

M ink (18)
M system (14)




Query:

match(

node(“system”, role="spine")
outQ)
.node("interface™)
outQ)
.node("link")
An_O
.node("interface")
AnO
.node("system”, role="leaf")
)
Execute Query
Close
Query

match( node("system", role="spine") .out()
.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )

Steps

start 0 1 2 3 B 5 6 7

<RelationshipSourceAction index=7 type=system
role=== leaf>

Paths (8)

A

‘l’_““‘lbh.__“l'

M ink (18)
M system (14)




Query:

match(

node(“system”, role="spine")
outQ)
.node("interface™)
outQ)
.node("link")
An_O
.node("interface™)
AnO
.node("system”, role="leaf")
)
Execute Query
Close
Query

match( node("system", role="spine") .out()
.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )

Steps

start 0 1 2 3 B 5 6 7

<RelationshipSourceAction index=7 type=system
role=== leaf>

Paths (8)

M ink (18)
B system (14)




Query:

match(

node(“system”, role="spine")
outQ)
.node("interface™)
outQ)
.node("link")
An_O
.node("interface")
AnO
.node("system”, role="leaf")
)
Execute Query
Close
Query

match( node("system", role="spine") .out()
.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )

Steps

start 0 1 2 3 B 5 6 7

<RelationshipSourceAction index=7 type=system
role=== leaf>

Paths (8)

C\.

M ink (18)
M system (14)




Query:

match(

node(“system”, role="spine") B i o
outQ)
.node("interface") O system (14)
outQ)
.node("1ink™)
An_O
.node("interface")
AnO
.node("system”, role="leaf")

)

Execute Query

Close

Query

match( node("system", role="spine") .out()
.node("interface”) .out() .node("link") .in_()
.node("interface”) .in_() .node("system", role="leaf") )

Steps

start 0 1 2 3 B 5 6 7 8

<RelationshipSourceAction index=7 type=system
role=== leaf>

Paths (8)
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Was | l[ooking for somethinge




Gathering high def telemetry
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For all my leaf1 interfaces
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So that | have insight

Question: Is my fabric ECMP imbalanced?
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IBA : ECMP fabric health

live
query st dev

tfc:7

time
series

DAl

st.dev:4

\ 4

>_,D

\ 4

live
water .
> 2min ?
mark query
:>* over 7 :>+ leaf ECMP . >
for 3min degraded

>3%

fabric
ECMP
degraded
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IBA : ECMP fabric health

Probes are Directed Graphs

Will calculate until a result is found

Each IBA Probe is a collection of processors

This is one probe




IBA — context aware analytics

l { Intent } [ Remediation 1
- N /- Proc
Telemetry || Proc > Anomaly —
Collector W
L y ) . Proc
& )

Declaratively specified, definition is de-coupled from instantiation
Once specified, is in constant sync with intent
Extracts knowledge out of the raw telemetry — context drives the content

New telemetry is “wired-in” ﬂ
QEstro



Conclusion

« Basic automation, while hot topic - is the first and easiest step in the IBN journey

« Single source of truth is mandatory for an IBN system to be able to reason about
any change

« Day 2 operations @scale:
- context aware continues validation
- dealing with changes
- configuration drift

- remediation ﬂ

Is the most complicated area of technologies to deal with! QESIIQ



Questions

7
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g @Apstralnc

m https://www.linkedin.com/company/apstra

ﬂ https://www.facebook.com/apstrainc/

B QpsliQ.



