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\ NOW IT ANSWERS
EVERY QUESTION BY

ACCUSING YOU OF
HAVING A SECRET
AGENDA.

JUST LIKE
/ PEOPLE!
I

What Intelligence Requires

I I STARTED BY
GIVING THE

DEVICE HUMAN
INTELLIGENCE.

THEN I ADDED
HUMAN EMOTIONS.
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¥ A purpose beyond divergent goals
¥ Aliment to grow and strengthen

¥ Guidance from the elder and superior ones



The Raison D “étre: Automation

Taking advantage of the Software Network
¥ Elasticity

¥ Homogeneity

¥ Programmability

¥ Abstraction

Leveraging the evolutionary factors
¥ NFV/SDN/.. .

¥ Former experiences applying Al >

¥ Adapted to the networking environment
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14 founding members
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Formed under the auspices
of the ETSI ISG

Key objective

Enable future operational
processes and tasks to be
executed automatically, end-to-
end
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Goal

Accelerate the definition of the
end-to-end service management
architecture, spanning both
legacy and virtualized network
infrastructures

Interoperability

Provide a common foundation to
enable a diverse ecosystem of
open source groups to produce
interoperable solutions




/SM Status

¥/ Seven active Work Items:

¥ ZSM 001: Requirements based on
documented scenarios

/SM 002: Reference Architecture

ZSM 003: End to end management and
orchestration of network slicing

ZSM 004: ZSM Landscape

ZSM 005: Means for Automation

ZSM 006: Proof of Concept Framework
ZSM 007: Terminology
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The ZSM drafts are publicly available via the

/SM open area

ETSI7__\

N\
©@n~rr  décomo .. Telgnia  Sprint
ermars (inteD) 2 8 nowia ZTE NEC IEM VIAVI

, . a3 ] s
=STELECOM  Cablelabs  elstra $#5K¢ EnferpriseWeb' l;l ¢'ncognito

infosim’
=j:s CenturyLink~ ngdW  Tirk Telek_o:i'n.’ (YVINGS ciena
v ( @ _—
3-amdocs  SIGOS  SK felecom MeadowCom ETRI [ ctres P
SEVEN PRINCIPLES
netYCe coX COMARCH ORACLE' 1|11,
CISCO ., %0
Z.zeetta  EXFO Nﬁ @1 SAMSUNG  NEXTWORKS i
#Mccanto  MDDi Rakuten Wiqube FUJiITSU  Qiiifiti  LAYERi23
’ v
eliss -eanve- OAsiaInfo Inmanta KEYSIGHT r( telenor

65 members; 19 operators



ZSM Reference Architecture

Digital Storefront
(Automated Customer & Business Management)

E2E Service Management Domain

Management Service Implementations

O \© o &
Intra-Domain Integration Fabric

1 1 I | | |
@ E2E Orchestration  E2E Intelligence  E2E Analytics E2E Data Collection E2E Data Services
(&)

Inter-Domain Integration Fabric

Domain Domain Domain Domain Domain Domain
Control Orchestratlon Intelligence Anelytlcs Data Collection Data Services
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Intra-Domain Integration Fabric

=

> O
: ! : Common Data
: Management Service Implementations i ' Services
' Management Domain ; !
3 ZSM Scope

Domain Managed Infrastructure Resources

Physical Virtual

Legend

One or more management service Consume services Closed loaps
end-points that provide services
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Architectural principles:

* Modular, flexible, scalable and extensible service-based
architecture

* Separation of concerns: network domain management and
end-to-end cross-domain service management; resources in
multiple domains can be managed separately.

* Support of open interfaces
* Support of model-driven service and resource abstraction
* Support of intent-based interfaces

* Enablement of adaptive closed-loop management
automation, where the automated decision-making
mechanisms can be bounded by rules and policies

* Support of stateless functional components

* Design for failure



Experience, Food for Thought

Manual

Operation ' .
& Mgmt

2 W

Message CON  Session Border WAN
Controller Acceleration

Grade NAT monitor
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SGSN/GGSN  PE Router BRAS Radlo Access

Network Nodes

Traditional
Telecom Hardware

ETSI ISG NFV

Manual
Operation

& Mgmt

Standard High Volume Servers

Standard Hig! Valumea Stor
! ; I '

Standard High Volume
Ethernet Switches

SDN&NFV Telecom
Software &
Hardware

Al-based

Operation

Standard High Volume Servers

Standard Hig! Yalivme Storage
I I

Standard High Volume
Ethernet Switches

SDN&NFV Telecom
Software &
Hardware
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Many Al mechanisms
proposed

¥ But not demonstrated
in operational
conditions

Heavily dependent on
training, testing and
operational data

¥ Data processing is
essential

And the network invariants,
very different from other
application spaces

¥ Topology
¥ Flow

¥ Integration



The ENI Community and Goals
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Network perception analysis, data-driven
policy, Al based closed-loop control

Extended into ENI Release 2, 2019-2021 — the Terms of Reference now include:
implementation, PoC, plug-tests and open-source relationships

Add closed-loop artificial intelligence
mechanisms based on context-aware,
metadata-driven policies to more
quickly recognize and incorporate new
and changed knowledge

Specify a set of use cases, and the
architecture, for a network supervisory
assistant system based on the
‘observe-orient-decide-act’ control loop
model

Use this model to assist decision-
making systems, such as network
control and management systems, to
adjust services and resources offered
based on changes in user needs,
environmental conditions and business
goals
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From the Conceptual ENI Architecture...

0SS, BSS, Managers Operator Operator Regulatory
Controllers, Orchestrator Applications Goals Policies

External Reference Points

Abstraction Layer

Data Ingestion Output Generation
Policy Management

Context Awareness Situational Awareness
Cognition Management § Model-Driven Engineering | Knowledge Management

ENI System




... To an Initial Reference Architecture

_I— External Reference Point NOT under purview of ENI x
—'— External Reference Point that is defined by ENI )(

----- |- === Internal Reference Point that is defined by ENI x

0SS-like BSS-like
icati Orchestrator
Functionality X il Functionality User

Dat Recommendations  Situation & oth Knowledge & Business Goals  User Recommendations Config &
__a_a and/or Commands ~ Context Data o Model Info & Regulations  Policy and/or Commands Monitor
Abstraction Layer

Data Situation & Knowledge Al Training & Output
Ingestion Context Data & Models Algorithm Exchange Generation

Translation Layer
Data Recommendations
and/or Commands

Infrastructure Layer

ENI

Policy Mgmt
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ENI Assisting MANO

Di—‘k.ﬂu o i Policy

NFV hanagement and Proposed Next State, L
v Orchestration Proposed Policy change, 3
ETSI MANO as an Existing System | |Requested “state” info
\ 4 <
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0SS/BSS 4 Orchestrator
: : Sl Current “State” info
- i -Me : >
; _L F;ice, VNF and Infrastructure } i
i ; Desenption 1 orvam |
i EMS 1 EMS 2 EMS 3 Ve-\infm
: r y : } VNF |
_,_ -.- - Manager(s)
VNF 1 VNF 2 VNF 3 i = Or-Vi| Current VNF info R ENI
...{.I T T, — 4 vivnim i
i |NFVI
Virtual Virtual Virnal
: Computing Storage Network
: — NI-Vi Virtualised i
: Virtualisation Layer I ] i~ i
ViHa | Manager(s) Current VIM info -
: Hardware resources >
Computing Storage Network H

Hardware Hardware Hardware i Current NFVI info _

&—& Execution reference points J- Other reference points ~ =— Main NFV reference points
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L56 REFERENCE ARCHITECTURE l

Customer Domain

Proposed Next State,

Partner Domain Requested “state” info
» y . Business
f ¥ Applications
r Current “State” info
Comnlinstor | Current “State” info _
I ; '
o atic == Sarvice Drchastration
= =e S L Functinaalivy Proposed Next State,
Requested “state” info

ENI
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-, and Management L, and Management
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Element Contral " | Element Contral
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¥ and Managermant r and Management

Network Infrastructure
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Keeping the Human in the Loop

¥ Integrated development environments
¥ Supporting a dialectic way

¥ Open collaborative experimentation
¥ Support data generation

v A
¥ Intelligible audit track: the who, the what, the when

Vv And SAl

¥/ Deal with adversarial Als

¥  And consider circuit breakers
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He took another man’'s name...
lived another

man's life...

loved another
man's

...an amazing dual role!
]

woman!

THE SCAPEGOAT
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A Time of Transition

WE ONLY PAY YOU
BECAUSE MONKEYS
ARE HARD TO TRAIN
AND ROBOTS ARE
EXPENSIVE.




