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11"A language with a clear correspondence to mathematical logic”
(http://en.wikipedia.org/wiki/Declarative_programming)
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Declarative Programming
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Procedure/Imperative Declarative
vars =0; (->> (range 1 11)
for(var n=1; n<=10; n++) (reduce +)
{ (printin)
S=S+0n, )
} //55
console.log(s);
//55
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http://karari.tumblr.com/post/61067682037/clojure
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Procedure/Imperative Declarative
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* Routing Protocols
 Group Based Policy

* Cloud Native API
 Network Data Log (NDlog)

 SRv6 Network Programming



Routing Protocol (X Declarative !
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Declare Red ! Declare Yellow !!

e Opaque LSA (OSPF)
e Optional Transitive (BGP)
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Group Based Policy Network Control> TT{r] ?

- the rest is path optimization
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subject®, L4 Ports,

A B D

© 2018 Cisco and/or its affiliaf.%AErﬁtds bsarﬁit A’sceé(ﬁfitegtlak to end p0|nt B 9 End p0|nt C ca n’t talk to end po|nt D ' '
Source : Mike Dvorkin



Group Based Policy
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Cloud Native API

J="™] CLOUD NATIVE
COMPUTING
Le 'l FOUNDATION

Cloud native technologies empower organizations to build and run
scalable applications in modern, dynamic environments such as
public, private, and hybrid clouds. Containers, service meshes,
microservices, immutable infrastructure, and declarative APIs
exemplify this approach. ...
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https://github.com/cncf/toc/blob/master/DEFINITION.md
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Cloud Native API
Why Kubernetes Lives Up to the Hype

1
2 Kubernetes runs anywhere

Declarative APl & automation
4T

5 Over a decade of experience running containers in production

© 2018 Gisco andior s affilates, Al rights reserved, Cisco Confidenta https://kccnal8.sched.com/event/Gsxg/keynote-kubernetes-living-up-to-
the-hype-janet-kuo-software-engineer-google
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Network Data Log (Ndlog)

Declarative Networking
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ABSTRACT

Declarative Networking is a programming methodology that
enables developers to concisely specify network protocols
and services, which are directly compiled to a dataflow frame-
work that executes the specifications. This paper provides
an introduction to basic issues in declarative networking, in-
cluding language design, optimization and dataflow execu-
tion. We present the intuition behind declarative program-
ming of networks, including roots in Datalog, extensions for
networked environments, and the semantics of long-running
queries over network state. We focus on a sublanguage we
call Network Datalog (NDlog), including execution strate-
gies that provide crisp eventual consistency semantics with
significant flexibility in execution. We also describe a more
general language called Overlog, which makes some compro-

mises between esxpresswe richness and semantic guarantees.
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protocol implemented correctly is even harder. And, in or-
der to change or upgrade a deployed routing protocol today,
one must get access to each router to modify its software.
This process is made even more tedious and error-prone by
the use of conventional programming languages.

In this paper, we introduce declarative networking, an ap-
plication of database query-language and processing tech-
niques to the domain of networking. Declarative networking
is based on the observation that network protocols deal at
their core with computing and maintaining distributed state
(e.g., routes, sessions, performance statistics) according to
basic information locally available at each node (e.g., neigh-
bor tables, link measurements, local clocks) while enforcing
constraints such as local routing policies. Recursive query
languages studied in the deductive database literature [27]
are a natural fit for expressing the relationship between base
data. derived data. and the associated constraints. As we

https://dl.acm.org/doi/10.1145/1592761.1592785
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SRv6 Network Programming - Functions

X: Xconnect segment

USP: Ultimate Segment Popping_

PSP: Penultimate Segment Poppin

B6: IPv6 Binding segment !insert!

B6.ENCAPS: IPv6 Binding segment (encapsulation)
BM: MPLS Binding segment

DX2: Decaps with layer 2 Xconnect
END (local SIDs) [DX: Decaps + Xconnect] DX6: Decaps with IPv6 Xconnect
[D: Decaps] DX4: Decaps with IPv4 Xconnect
DT6: Decaps with IPv6 table lookup
DT4: Decaps with IPv4 table lookup

[DT: Decaps + specific table lookup]

S: Search segment (6CN

E: transit with flow-label ECMP hashing

M: transit with traffic matrix accounting_

— INSERT: transit with insertion of an SRv6 Eolicv INSERT.Opt: transit with o
ENCAPS: transit with encapsulation in an SRv6 polic ENCAPS.L2: transit with L2 encapsulation in an SRv6 polic

T (transit) S _
imized insertion of an SRv6 polic

© 2018 Cisco and/or i

https://p4.org/assets/p4-ws-2017-the-extensible-network.pc
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[*] Domain Specific Language (DSL) :
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