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Thousands of Sites

Massive scale

Hundreds of thousands of network functions must be
orchestrated in real time to deliver a holistic network service
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Hardware - CPU, Memory, Acceleration, FPGA

Network Fabric

Highly accelerated workloads

All network workloads are accelerated to deliver high
performance very low latency packet processing and analog to
digital signal processing



Site Design and Implementation — it's complex

Spreadsheets with 20+ tabs, including:

Rack Layout

Hostname Details

BIOS Settings (for 54 Devices)
Port Map Bonding

Port Mapping & Bond Details
VM Layout

Disk Placement

Server Ports

Network Architecture

Operating System and Repository
requirements

Tenants

VM Flavours

Compute Details

Compute Roles

IP Address Plan
Openshift/Openstack Parameters
Storage Volumes

Applications (xNFs)
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Site Design and Implementation — it's complex

BIOS Settings

Compute

HPE-OL36| Director  Compute-1Director k3 Disabled Dizabled| Disabled| Enabled Enabled [Enzbled |EnabledHigh Perf. Enabled Enabled  [Enabled |RAIDT(SE0°Z) RAIDD Mo RAID |Legacy Boy 1=t RAID Disk, 2nd PXE Boat Part. enoS one
HPE-DOL38| Contraller-1|  Contraller -1 |0 Sustem, On MICY Dizabled Dizabled| Disabled| Enabled Enabled (Enabled |EnabledHigh Perf. Enabled Enzbled  |Enabled |RAIDT(960°2) RAIDD Mo RAID | Legacy Bog1st RAID Disk, 2nd PXE Boot Part. encS onc
HPE-DL36| Controller-2 Controller2 QI System, On MG Dizabled Dizabled| Dizabled| Enableq Enabled |Enabled |Enableq High Perf. Enabled Enabled Enabled [RAICT[360°2) RaID0 Mo RaID |Legacy Boy 1st RAID Disk, 2nd PRE Boot Port. encS onc
HPE-DL36| Cantroller-3 Controller3 OIff System, On MNICY Dizabled Disabled|Dizabled| Enabled Enabled |Enabled |Enableq High Perf. Enabled Enabled Enabled [RAICT[360°2] RAIDD Mo RaI0 |Legacy Bod 1st BAID Disk. 2nd P<E Boot Port. encS onc
HPE-OL36|  Ceph-1 Ceph-1 Off Swstem, On MG Dizabled Dizabled| Disabled| Enabled Enabled (Ensbled |EnabledHigh Perf. Enabled Ensbled  |Enabled |RAIDT[960°2) RAIDD Mo RAID | Legacy Bog1st RAID Disk, 2nd PHE Boot Part. encS onc
HPE-DOL36| Ceph-2 Ceph-2 Off Sustem, On MG Dizabled Disabled|Dizabled| Enabled Enabled |Enabled |Enabled High Perf. Enabled Enabled Enabled |R&ICT[3I60°2) RAIDD Mo RAID |Legacy Boy 1=t RAID Disk, 2nd PXE Boat Part. enoS one
HPE-OL36| Ceph-3 Ceph-3 Off Sustem, On MICHY Dizabled Dizabled| Disabled| Enabled Enabled (Enabled |EnabledHigh Perf. Enabled Enzbled  |Enabled |RAIDT(960°2) RAIDD Mo RAID | Legacy Bog1st RAID Disk, 2nd PXE Boot Part. encS onc
HPE-DL36{ Compute-5 Compute-& QI System, On MG Disabled Dizabled|Disabled| Enabled Enabled [Enabled |Enableqd High Perf. Enabled Enabled Enabled [RAICT[360°2) RalDo Mo RAID |Legacy Bof 1zt RAID Disk, 2nd FXE Boot Port. enoSonc
HPE-OL36{ Compute-3 Compute-3 OIff System, On MNICY Dizabled Disabled|Dizabled| Enabled Enabled |Enabled |Enableq High Perf. Enabled Enabled Enabled [RAICT[360°2] RAIDD Mo RaI0 |Legacy Bod 1st BAID Disk. 2nd P<E Boot Port. encS onc
HPE-DOL36| Compute-10|  Compute-10 |0 System, On MICY Dizabled Dizabled| Disabled| Enabled Enabled (Ensbled |EnabledHigh Perf. Enabled Ensbled  |Enabled |RAIDT[960°2) RAIDD Mo RAID | Legacy Bog1st RAID Disk, 2nd PHE Boot Part. encS onc
HPE-DL36{ Compute-11]  Compute=11 [0 System, On NIGY Dizabled Dizabled| Dizabled| Enableq Enabled [Ensbled |EnabledHigh Perf. Enabled Ensbled  |Enabled |RAIDTI360°Z) RAIDD Mo RAID | Legacy Bof 1=t RAID Disk, Znd PXE Boot Port. enoSonc
HPE-DOL36| Compute-12|  Compute-12 |0 Sustem, On NICY Dizabled Dizabled| Disabled| Enabled Enabled (Enabled |EnabledHigh Perf. Enabled Enzbled  |Enabled |RAIDT(960°2) RAIDD Mo RAID | Legacy Bog1st RAID Disk, 2nd PXE Boot Part. encS onc
HPE-DL36{ Compute-13 Compute-13 QI System, On MG Disabled Dizabled|Disabled| Enabled Enabled [Enabled |Enableqd High Perf. Enabled Enabled Enabled [RAICT[360°2) RalDo Mo RAID |Legacy Bof 1zt RAID Disk, 2nd FXE Boot Port. enoSonc
HPE-OL36{ Compute-1d Compute-14 OIff System, On MNICY Dizabled Disabled|Dizabled| Enabled Enabled |Enabled |Enableq High Perf. Enabled Enabled Enabled [RAICT[360°2] RAIDD Mo RaI0 |Legacy Bod 1st BAID Disk. 2nd P<E Boot Port. encS onc
HPE-DL36| Compute-15|  Compure-15 |0 Sustem, On MG Dizabled Dizabled| Disabled| Enableq Enabled Enabled |Enabled High Perf. Enabled Enabled  |Enabled |RA&ICT(360°2) RAIDD Mo RAID | Legacy Bof 1st RAID Disk, 2nd PHE Boot Port. encSonc
HPE-DL36{ Compute-16]  Compute-16 [0 System, On NIGY Dizabled Dizabled| Dizabled| Enableq Enabled [Ensbled |EnabledHigh Perf. Enabled Ensbled  |Enabled |RAIDTI360°Z) RAIDD Mo RAID | Legacy Bof 1=t RAID Disk, Znd PXE Boot Port. enoSonc
HPE-DOL36| Compute-17|  Compute-17 | O Sustem, On NICY Dizabled Dizabled| Disabled| Enabled Enabled (Enabled |EnabledHigh Perf. Enabled Enzbled  |Enabled |RAIDT(960°2) RAIDD Mo RAID | Legacy Bog1st RAID Disk, 2nd PXE Boot Part. encS onc
HPE-DL36{ Compute-13 Compute-15 QI System, On MG Disabled Dizabled|Disabled| Enabled Enabled [Enabled |Enableqd High Perf. Enabled Enabled Enabled [RAICT[360°2) RalDo Mo RAID |Legacy Bof 1zt RAID Disk, 2nd FXE Boot Port. enoSonc
HPE-OL36{ Compute-13 Compute-13 OIff System, On MNICY Dizabled Disabled|Dizabled| Enabled Enabled |Enabled |Enableq High Perf. Enabled Enabled Enabled [RAICT[360°2] RAIDD Mo RaI0 |Legacy Bod 1st BAID Disk. 2nd P<E Boot Port. encS onc
HPE-DOL36|Compute-20]  Compute-20 |0 Syustem, On MG Dizabled Dizabled| Disabled| Enableq Enabled Enabled |Enabled High Perf. Enabled Enabled  |Enabled |RA&ICT(360°2) RAIDD Mo RAID | Legacy Bof 1st RAID Disk, 2nd PHE Boot Port. encSonc
HPE-DL36{ Compute-21]  Compute-21 [0 System, On NIGY Dizabled Dizabled| Dizabled| Enableq Enabled [Ensbled |EnabledHigh Perf. Enabled Ensbled  |Enabled |RAIDTI360°Z) RAIDD Mo RAID | Legacy Bof 1=t RAID Disk, Znd PXE Boot Port. enoSonc
HPE-DOL36|Compute-22|  Compute-22 | O Sustem, On NICY Dizabled Dizabled| Disabled| Enabled Enabled (Enabled |EnabledHigh Perf. Enabled Enzbled  |Enabled |RAIDT(960°2) RAIDD Mo RAID | Legacy Bog1st RAID Disk, 2nd PXE Boot Part. encS onc
HPE-DOL36|Compute-23]  Compute-23 | Off Sustem, On NG Disabled Dizabled|Disabled| Enabled Enabled [Enabled |Enableqd High Perf. Enabled Enabled Enabled [RAICT[360°2) RalDo Mo RAID |Legacy Bof 1zt RAID Disk, 2nd FXE Boot Port. enoSonc
HPE-OL36|Compute-24)  Compute-2d |0 Sustem. Cn MY Dizabled Disabled|Dizabled| Enabled Enabled |Enabled |Enableq High Perf. Enabled Enabled Enabled [RAICT[360°2] RAIDD Mo RaI0 |Legacy Bod 1st BAID Disk. 2nd P<E Boot Port. encS onc
HPE-DL36|Compute-25|  Compute-25 |0 Syustem, On MG Dizabled Dizabled| Disabled| Enableq Enabled Enabled |Enabled High Perf. Enabled Enabled  |Enabled |RA&ICT(360°2) RAIDD Mo RAID | Legacy Bof 1st RAID Disk, 2nd PHE Boot Port. encSonc
HPE-DL36{Compute-26]  Compute-26 [0 System, On NIGY Dizabled Dizabled| Dizabled| Enableq Enabled [Ensbled |EnabledHigh Perf. Enabled Ensbled  |Enabled |RAIDTI360°Z) RAIDD Mo RAID | Legacy Bof 1=t RAID Disk, Znd PXE Boot Port. enoSonc
HPE-DOL36|Compute-27|  Compute-27 | O System, On MICY Disabled Disabled| Disabled| Enabled Enabled (Enabled |EnabledHigh Perf. Enabled Enabled  |Enabled |RAIDT(960°2) RAIDD Mo RAID | Legacy Bog1st RAID Disk, 2nd PXE Boot Part. encS onc
HPE-OL36|Compute-28) Compute-28 | Off Sustem, On MG Disabled Dizabled|Disabled| Enabled Enabled [Enabled |Enableqd High Perf. Enabled Enabled Enabled [RAICT[360°2) RalDo Mo RAID |Legacy Bof 1zt RAID Disk, 2nd FXE Boot Port. enoSonc
HPE-DOL36|Compute-29|  Compute-23 |0 Sustem. Cn MNICJY Dizabled Disabled|Dizabled| Enabled Enabled |Enabled |Enableq High Perf. Enabled Enabled Enabled [RAICT[360°2] RAIDD Mo RaI0 |Legacy Bod 1st BAID Disk. 2nd P<E Boot Port. encS onc
HPE-DL36|Compute-30]  Compute-30 |0 System, On MG Dizabled Dizabled| Disabled| Enableq Enabled Enabled |Enabled High Perf. Enabled Enabled  |Enabled |RA&ICT(360°2) RAIDD Mo RAID | Legacy Bof 1st RAID Disk, 2nd PHE Boot Port. encSonc
HPE-DL36{ Compute-31]  Compute-31 [0 System, On NIGY Dizabled Dizabled| Dizabled| Enableq Enabled [Ensbled |EnabledHigh Perf. Enabled Ensbled  |Enabled |RAIDTI360°Z) RAIDD Mo RAID | Legacy Bof 1=t RAID Disk, Znd PXE Boot Port. enoSonc
HPE-DOL36|Compute-32|  Compute-32 | O System, On MICY Disabled Disabled| Disabled| Enabled Enabled (Enabled |EnabledHigh Perf. Enabled Enabled  |Enabled |RAIDT(960°2) RAIDD Mo RAID | Legacy Bog1st RAID Disk, 2nd PXE Boot Part. encS onc
HPE-DOL36|Compute-33] Compute-33 | Off Sustem, On NG Disabled Dizabled|Disabled| Enabled Enabled [Enabled |Enableqd High Perf. Enabled Enabled Enabled [RAICT[360°2) RalDo Mo RAID |Legacy Bof 1zt RAID Disk, 2nd FXE Boot Port. enoSonc
HPE-DOL36[Compute-3d)  Compute-3d |0 Sustem. COn MY Dizabled Disabled|Dizabled| Enabled Enabled |Enabled |Enableq High Perf. Enabled Enabled Enabled [RAICT[360°2] RAIDD Mo RaI0 |Legacy Bod 1st BAID Disk. 2nd P<E Boot Port. encS onc
HPE-DL36|Compute-35)  Compute-35 |0 Syustem, On MICY Dizabled Dizabled| Disabled| Enableq Enabled Enabled |Enabled High Perf. Enabled Enabled  |Enabled |RA&ICT(360°2) RAIDD Mo RAID | Legacy Bof 1st RAID Disk, 2nd PHE Boot Port. encSonc
HPE-DL36{Compute-36]  Compute-36 [0 System, On NIGY Dizabled Dizabled| Dizabled| Enableq Enabled [Ensbled |EnabledHigh Perf. Enabled Ensbled  |Enabled |RAIDTI360°Z) RAIDD Mo RAID | Legacy Bof 1=t RAID Disk, Znd PXE Boot Port. enoSonc




Site Design and Implementation — it's time consuming

2 Months+

——)

Cloud HLD
Infra
deployment
plan

IP Networking
Plan

VNF Application
HLD/LLD
Security Cloud
UAT

Traffic Migration
Plan

Service and IP
Networking
Connectivity

= Sjte BOOQ,
procurement
and ship

= Transmission
BOQ,
procurement

and provisioning
= Rack installation

= Poweronand
bios checks

6 Months+

Leaf Spine : VNF Onboard & Site
S

Network
Firmware
upgrade

VLAN
configuration
Setup SDN
Controller
Create Fabric
Validate Fabric

Server firmware
upgrade

iLOM configuration

BIOS setting for
NFVI

Tune servers
Undercloud
deployment
CEPH storage
deployment
Overcloud
deployment
NFVI testing and
validation

Application
onboarding
VNF integration
and reachability
IP/Network
Integration

MME Pooling
readiness
Vendor
acceptance test
Legal Intercept
test

SNOC
Integration
Security
clearance

IT readiness
Traffic migration
Handover to
operations



IBM Cloud Pak for Network Automation Approach

Normalized Lifecycle
Model

Standardized lifecycle
operations for all xNFs
to enable model-driven
automation with CI/CD
toolchains

Normalized Lifecycle
Model

Standardized lifecycle
operations for all
infrastructure
components to enable
model-driven automation
with CI/CD toolchains

P
s

Service Design & Testing

Combine xNFs to build
Network Services designs.
Behaviour driven testing
validates and certifies the
xNFs and service are ready
for production

Apply same principles to infrastructure

29

ol

Infrastructure Design &
Testing

Combine infrastructure
components to build site
designs. Behaviour driven
testing validates and certifies
the components are ready for
production

= Q@

Intent driven
Orchestration

Model the desired service
operational state rather
than pre-programming
workflows

= Q@

Intent driven
Orchestration

Model the desired data
center operational state
rather than pre-
programming workflows (or
manual activity)

Telco Network
Cloud Stack

Network Functions

Closed-Loop
Operations

Apply AIOps to
proactively respond in
dynamic environments

Closed-Loop
Operations

Apply AIOps to
proactively respond in
dynamic environments




IBM Cloud Pak for Network Automation Factory Operating Model

Reusable Automations Orchestration Models Site Plan and Build

Create full lifecycle automation for Combine automations to build Site design tooling integrated with Automation
each network, server, VNF and site pre-integrated, reusable components and CP4NA orchestration engine to
integration component infrastructure automate the deployment of the complete stack

> CP4NA Site Planner
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CPANA Intent
Orchestration Engi

Network Functions
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CPANA Service Design &
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Organization +

Organization

Sites
Geographic locations

Tenants
Customers or departments

pcim

Racks
Equipment racks, optionally organized by group

Device Types
Physical hardware models by manufacturer

Devices
Rack-mounted network equipment, servers, and other devices

Connections
Cables
Interfaces
Console

Power

Power

PAvine Fandn

Devices »  IPAM v Virtualization ~

Site Planner Walkthrough

Circuits v+ Power ~  Secrets »  Other ~

Search

CN-N-N-) [

]

All Objects

Virtualization

Clusters
Clusters of physical hosts in which VMs reside

Virtual Machines
Virtual compute instances running inside clusters

Virtual Infrastructures
Virtual infrastructure running data centre workloads

Applications and/or services running at the network application layer

IPAM

VRFs
Virtual routing and forwarding tables

Aggregates

Top-level IP allocations

Prefixes
IPv4 and IPV6 network assignments

IP Addresses

Individual IPv4 and IPv6 addresses

VLANs

| avar fuin damaine idantifiad b\ AR IR

e 6 o6 o

© 6 6 o6 ©

-em

Secrets

Secrets
Cryptographically secured secret data

Change Log

Device Compute3
admin - 2021-04-26 10-22

Device Compute?
admin - 2021-04-26 10:21

Device Computet
admin - 2021-04-26 10:21

Device Computet
admin - 2021-04-26 10:21

B3 T2geNB
admin - 2021-04-26 10:18

[ Tag production
admin - 2021-04-26 10:13

Managed Entity NS-A1



Site Design and Implementation

Before

2 Months+ 6 Months+

Design Leaf Spine : VNF Onboard & She
¢ Cloud Build Configuration Integration

With IBM Cloud Pak for Network Automation

~5-20 days to create
automations for new
supplier 5 Days 4 Days

Emsssssssm——) {GEE——)

Build Automati Desi ' Shi g ! Leaf Spine , VNF Onboard & Site
ui utomations esign : Ship & Build : Cloud Build Configuration Integration

One time cost as
automations are
reusable for future
sites




Benefits

Build & Configure Site
15
10
5 e
0
Before With CP4NA

mBuild = Configure
(7 57% Reduction from 14 to 6 days

Integrate & Test VNFs
60
50 .
40 B Testing
30 m Site Integration
20 m Configure
10 m Onboard
0 —

Before With CP4ANA

(7/ 92% Reduction from 51 to 4 days

Cumulative person days effort for 100 site rollout

10000
8000
6000

4000

Person Days

2000

0
1 25 50 100

Sites

—Before =—=\\ith CP4NA

(Y 79% reduction in person days for software configurable
tasks
Assumed 45 new supplier equipment/software are automated in batches of 15

throughout the site rollout. New suppliers include leaf spine, SDN Controllers, VIM,
servers, hardware OEMs, VNFs



Get started

Explore
and schedule a free

virtual consultation
with an expert

Daniel Vaccaro-Senna
Software Engineer
IBM Software Defined Networking

With IBM Cloud Pak for Network Automation, you can evolve to
zero-touch network operations with Al-powered automation

Improves business process Accelerates the delivery of Runs on any cloud, anywhere,
and service assurance while networks and services through and manages any network
lowering operations costs Al-powered automation vendor infrastructure

www.ibm.com/cloud/cloud-pak-for-network-automation


http://www.ibm.com/cloud/cloud-pak-for-network-automation




