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What is INDUSTRY 4.0 ?
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Industrial Revolutions — 4th Industrial Revolution OR INDUSTRY 4.0 -

Industry 4.0 describes the Digital Transformation trend towards automation and data exchange in industrial technologies and processes which include cyber-
physical systems (CPS), the internet of things (loT), cloud computing, BIG Data and All.

INDUSTRY 3.0

Automation,

' computers and
Mass production, electronics

assembly line,
electrical energy

INDUSTRY 2.0
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What is Digital Transformation ?
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Enabling Digital Transformation -

Digital Transformation leverages Smart Workplace to empower people, Agile Business Applications developments to enhance Customer Engagements, BIG
Data & Al to enable Smart and Efficient Operations and Applications & Infrastructure platforms to Transform Services

.y

Smart
Workplace
3 ' '
People Efficient
. . y Empowerment Operations
Business
Applications

Applications &
Infrastructure

Transformed
Services

Customer
Engagement

BIG Data
& Al
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What are the TOP-3 Industry Challenges faced by

Organizations , during their pursuit of Digital Transformation ?
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TOP-3 Industry Challenges Organizations face in pursuit of Digital Transformation T

Finding , Training, & Lack of Internal Alignment Emergence of New Businesses
Retaining the right talent with Strategy or Delivery Model

Source : Deolitte Industry 4.0 Investment Survey , 2018
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What are the Possible Solutions ?
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TOP-3 Industry Challenges Organizations face in pursuit of Digital Transformation ey

Emergence of New Businesses

Finding , Training, & Lack of Internal Alignment
or Delivery Model

Retaining the right talent with Strategy

Source : Deolitte Industry 4.0 Investment Survey , 2018

Potential Solutions :- Potential Solutions :- Potential Solutions :-

Staff Skills Transformation e Transformation Methodology * Faster TTM

* Staff Enablement * Business Alignment * Flexible Delivery Models

* Partnership & Collaboration e Business Flows to Service Flows * Industry Standards & Processes

Idea to APP / Digital Services * Global Experience Sharing

* ECO System Development
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NEWICT

What are the TOP Operations & Maintenance Challenges faced

by Organizations ?
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TOP Industry Challenges Organizations face related to O&M

Higher
Operational
Efficiency

Higher
Customer
Satisfaction

Lower OPEX
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Mean Time
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Automated
Fault
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Service
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Next Generation O&M - Digitized, Autonomous, & Agile
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Next Generation O&M - Digitized, Autonomous , & Agile

NEWICT

AUTIN is a Digital Transformation based smart & intelligent operation solution. By using Al, it reshapes operations to achieve operational excellence, perform

fault prediction & automatic restoration, eventually realizing an autonomous operations.

ne Repeated Outages

A High
6 & LongMTTR Equipment X3 Operation Cost
Hours Cost

Massive Man-Made
70% Mistakes

- < Traditional Operations: Silo Processes, Silo Tools, Silo Data > N
Front Office 15 mins 30 mins 5 mins
- rDetet:iJi"slarms‘.1 »» rAnalyzeNarmg » f ContactBO l lrConﬁrm Clearedl » rCIosetheIssue]
- - .
Back Office v 30 mins A .
&Q r_LOCEﬂize Fault = ”r Contact FME é“ f Inquire Fault Q Eonﬂrm Repairecé@ L -0 {
Filed Engi '45"%5‘ ‘\. - . A A = J
| ngineer @ .. Y -~
-.y [V ( Ready to Go l »» f Fix the Issue J » Eonﬁrm Restore&
4 - - - -
. v ~18Qmins 10 mins
Driver
:@ 45 mins I FindaVehicIe.l -P J [MTFR: 06 I (0]0] I 0]0) ]
% - g/
[Expansion of Network: X Times] [ Seamless Quality Experience ] [ 1 Million+ Alarms/Day ] [ 13,000+ WOs/Month ]
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Next Generation O&M - All Online O&M

Massive Data Collection & Modeling from Single Data Platform
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* Operation Processes Online
* Managed Objects Online
* Delivery Resource Online

* Anytime , Anywhere with Mobility
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Data used by Human Data used bV
Machin
[ \
Management Operation Mobile Automated Intelligent
Dashboard Monitoring APP Operations Operitions
Data API
Data Conflguratl
Modeling
Engineer Ser\ﬂce
Data Acqulsmon Data Storage & Data Processing
Modeling

Unified Data Platform
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Workflow
Automation

Task
Automation

* Scenario-based API

Atomic
Automation

* Atomic API

enterprise.huawei.com -

Next Generation O&M — O&M Automation

Effective Orchestration through Open API

Detect Confirm Operate Validate

5! a D o ol —®& 2=

Data Form Auto'ﬂation Data

NEWICT

* Detect to Correct

. > Task

..
® .- --@ Autor_natlon
Engineer
Infrastructure Application
Scale-out Scale-out
| API
Module Status Parameter Board .

Reset dnls Sl Check Cell e Adjustment Reset

l MML. MoShell. SSH- Weh Service...

Mediation
i & § =2 e e
RAN FAN IT SDN NFV Hybrid Cloud

Legacy Infrastructure Virtualized & Shared Infrastructure
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Workflow _
Automation * Requirement to Deploy

Engineer * Plan to Prevent

* Request to Fulfill
]
. Data
D Modelin
aly:: g

Engineer

Unified Data Platform

Topology Configuration  Alarm Reporting Impact
Service Service Se’nine Service Analysis
Data Data Data

Acquisition Storage & Modeling Processing

T NBI, SNMP, SFTP, Web Service, ...

Application
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Next Generation O&M — O&M INtelligence

NEWICT

From Automation to Intelligence, from Rule-base to Learning-base -

- Streaming Learning
» Online Batch Learning

Offline Batch Learning

E Autonomously provision,

- Root Cause configure and assure the
Identification@AABD network
. Automatic Alarm Correlation . Fault & Risk Prediction
Rules@AABD . Service Impact Analysis
. On-demand Preventive (((tf"
Maintenance
. Best Workforce Utilization

s o} <—
_&(@ API < A @ :l %U.E e
@ | = 9 i

[?] j ______ = _Q —» @ Train o il

* Fault Management Automation

* Change Request Automation

* Preventive Maintenance Automation

’/"77
(©OC ,
el * INtelligence

AUTomation

[
/ Rule-base O) OWS Learning-base
{
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NEWICT

Al & BIG Data enabled O&M — ZERO Interventions, ZERO

Outages, ZERO Risks
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Al & BIG Data Enabled O&M towards ZERO Outages, Interventions & Risks

NEWICT
4 ) R g |me|i!ﬁm_ Intelligent High Priority
Skillsets Enhancement = Fault Prediction b McTh i ZeroOutage
. (0] ~15% ~60% Zeroln_tewerﬁm
~Jask Automation L (Potential Faults Predicted) (Automation Rate) (High Risk Change AccidentRate) | Z€ro Risk
: ’
= <Workflow Automation o~ .
Operation 2Data Modeling
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. Field Engineer
o Learning-base & Driver Y Q AQ AQ
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DevOps & . Ty ( | Contact [ oeoat 14 [ Fixthe | rConﬁrm
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(7 )
Model - - - - — ﬁ
." c"'“r:f;s‘”‘] r AsBD 1' F‘-"ﬂ;ﬁ:""ﬁ 5;;":‘"'\""‘,9 Auto Ticketing Rules
| Alarm Compression Accuracy Rate: 85% Auto O Creation Rate. o 98% -
‘Resources Qnﬁne . = Al Rate:99.57%  Coverage Rate: 90%+ Scheduling Time: 80% Auto TT Closed Rate: > 95%
e, Anywhere with Mobility ol & LI o (P P - (rm— o e—
(P4 press RCA Diagnose
t Yoo & Comelate  » » » TTawWO » Schedule Closed » TI/WO
Field Engineer
& Driver v % A D
. —_— -~
%ﬂ é& Depat  » Fix  » | Corfim
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* 130+ Projects, 6000+ Developers, 600+ APls, 6 Certifications & Awards  $izz SLOTEL  ofh- 4 System -> 1 Platform ; Automation Rate 20% to 60% ; MTTR 6 to 3 hr
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Al & BIG Data Enabled Fault Predictions & Prevention to assure Smart O&M

NEWICT
Before: Reactive Operations After: Predictive Operations
Lack of Risk OS;Z":;‘E‘EL; ’ High Operation Accuracyof Risk Service Outage Site Visit Cost
Identification MTTR (6 hours) Cost Identification 85% reduced by ~ 20% Optimized by ~
30%

Scheduled Preventive

on potential risk

NS

Reactive fault management
$80 for each site visit

i Fault
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Al & BIG Data Enabled O&M - Value Proposition

NEWICT

AUTIN Digital Transformation model for O&M can assist customers to evolve their operations to an intelligent operations managing across legacy, hybrid and

cloudified networks

AN
-y

VoLTE

Video

® *k ¥

Cloud

Operation
Consulting

* Transformation
Assessment

= Skill
Transformation

* System Design
& Deployment

Developer Service

R 3 r
SaaS NFV & 5G Operations
- Prediction & Prevention
(Hard Disk Sub-health Prediction/ AV_erage COS_t per
Transmission Link Sub-health Prediction...) Site Reduction
- Infrastructure & Application Operations - 20%_ .

- Cloudified Network Operations

- Resource & Service Orchestration

Mobile Network Operations

- Prediction & Prevention Critical Change

- Key & High-risk Change

(RAN, Bear, Core ) Management Accidents Reduction
- Inteligent NOC - Inteligent Field Service ﬁi_

Home Broadband & Leased Line Provisioning & Assurance

-WTTX /FTTX Automatic - Customer - Intelligent Customer Complaint
Provisioning Complaints Field Reduction
- Prediction & Prevention Diagnosis Services — -
(Copper / Optical Fiber) - Intelligent NOC ——
Cloud Native
Legacy Hybrid
APP Store Data Collection = Policy & Automation = Data Analysis Service Portal

(D)) Operation Web Services (OWS)

enterprise.huawei.com -

Huawei Confidential = 21

Operation Efficiency
Improvement

Service Ready Within
~ 1Day

HUAWEI



enterprise.huawei.co

O&M Innovation & Continuous Improvement —

Idea to APP Life Cycle
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O&M Innovation & Continuous Improvement —Idea to APP Life Cycle

NEWICT

AUTIN online studio with its visual programming means that the staff needs minimal coding skills, with “drag and drop” development . This allows more focus
on Real World Problem Definition and Its Real World Solution Orchestration & Implementation by means of AUTIN Digital Transformation

@ No-code & Low-code

* No-code: visual development support WUSIWYG
* Low-code: script development

@) Easyto Integrate

* Through framework to access of external

web services and rich API

(® Drag & Drop Development

* “Lego” development

(®) Easyto Learn
* OWS base develop skill could be

mastered with in a 5-day training

Auto Deploy

= Package, online development / update

Anytime, Anywhere

* With online access, applications
are developed anytime, anywhere

N/ e m

= T —

o o-4-0 v
M= v Your
ldea | | ) 4 | ==

Services Logic @ Test/Publish
Soalysis Data Model Servi Page
Design crvices Configuration
Configuration
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O&M Innovation & Continuous Improvement — Open Developers ECO System

NEWICT

AUTIN digital workforce transformation focuses on empowering the engineers to become developers, giving them the ability to improve operational
efficiency directly and add more value to the business

240,000+
Registers
900+

A

enterprise.huawei.com =

Training

« Classroom

- Online Experience

f .

—

UTIN Innovation Center

- . L
. -
g N T
Ecosystem Development APP Operation
& Management
« Partner Engagement « APP Store - TeleOWS i
- Developer Campaign « APP Security Management
- — :
° !
r 1 [ 1 I
1 3 Certification Technical Support
HCDA o 24*7
HCDP « API Catalog
s Developer Service
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O&M Innovation & Continuous Improvement — APP Store e

900+ Off the Shelf APPs in AUTIN APP Store based on global best practices for easy and quick reference , customization & deployment.

e ICT Service Management N - ICT Operation Management ——— - @
+ Incident Mgmt. + Workforce Mgmt. ‘ )
+ Fault Mgmt. + RCA @ —
+ Problem Mgmt. + Change Mgmt. (@ p"'
+ Preventive Mgmt. + Dashboard f cicrncsiiot i :
J ) >4 =
S . . o L apBUS . -
Business Management - . HR Management 3 Others 3 @ @ @
N\
* Project Mgmt. * Recruitment Mgmt. * Administration Mgmt. s
* Resource Mgmt. 1
+ Attendance Mgmt. * Knowledge Mgmt.
+ Asset Mgmt.
* Sales Mgmt. ¢ Subcontract Mgmt. * Notification & Message m g
N-- J “\ - = B . J ‘ U T ! [ﬁ,g , W
. ! ‘\ _»" D iy ‘ ‘: ,
\\>‘
[
/\\

O
R
&
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O&M Digital Transformation Reference Delivery Models

NEWICT

Customer will always start with AUTIN (OC+SaaS) model which provides the foundation to explore different model options to meet unigue problems &

requirements

@ ™ N
Explore: Create New Applications by “ Explore: Enable through Developer “ + B a8
Cross-function Team L G Service Huawe e e
Case 2: Joint-developing New Services with Operator B Case 3: Enable Operator C & Partner to Develop Applications
(@ )
> . , 5 {__Cross-function Team )
Fault Mgmt. Automation New Services for End User ° ) T— Ul
f Scenario Design PM 2 @ \ LA LJ_. >
Operator  Scenario Design Network & User Data Analysis Dperatoiil i \ded \ /5-(\/
Joint Team Process Design Policy Design h?g:l:swm)wa) : -~ - -~ D. | ;
S T S— raining ertification evelopment eveloper Site Electricit
HUAWEI KF'tl“lg)ngpt:Lﬁaliton iF’tI\Engpﬁat\ton (JSOT:‘) Support Ecosystem Fee Managemgnt
Customer Benefits Customer Benefits
* Fault Self-healing Success Rate 67% * New Service TTM 1.5 Months *Site Electricity Fee Mgmt. Efficiency 75% « Data Audit Efficiency 80% T
- B\
Start: Operation Consulting + SaaS (Scenario-oriented Offer) 2 5 @
HUAWEI
Case 1: Fault Management Automation for Operator A
Al Models Automatic APls
. 0,
( Root Cause 1 ( Diagnosis & W r Prediction & W TCO 30%¥
Identification Recovery Prevention Customer , Operation Efficiency 30%%
( Alarm w ( : W ( w Benefits .
Correlation Mpr.e"e"t""e I * Agile Deployment Weeks =» Days
& Compression aintenance Change
p
O e/
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O&M Digital Transformation Reference Delivery Models — OC & Transformation Methodology e

Innovative & Holistic Transformation Framework to realize O&M Digital Transformation & Operational Excellence

MS Contractus
Requirement

Huawei’s IC
Product

Insight

ﬁiﬁk
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O&M Digital Transformation Reference Delivery Models — OC & Transformation Methodology ey

Mature & Robust O&M Transformation Delivery Framework based on industry standards & best practices

Best Practice Driven Architecture

Organization Process Operation
Support System
W
r—r
=
L . Off-the-shelf Operations Support o
¥UItI DISCIpIInary Flexible & reusable Systems Assessment & [u}]
CZ?'triEed rogram on icven Quality phhancement 3.
Blobal stapn dgr ds Methodology recommendations to meet Fl_?l
Adaptable to different Tran_s forma;:mn Plan o
Operation Model - Eairements
Standard Operation
Procedure (SOP)
Technology Adaptable
Standards Convergence | Network / Services Assurance R
L% v, g-
. ' O
\_\ Cloud / Data Centers etc. ‘ \ Network / Storage etc. ‘ 1
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O&M Digital Transformation — Industry Case Studies

NEWICT
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Customer B - Automation & Intelligent Operations for ZERO Intervention NEW ICT

The benefits realized by customer with this solution was a work orders have been reduced by 30%, operation efficiency increased by 50% and the P1 MTTR
was reduced ~10%

@ Challenge

Massive Alarms: .

' No. of Work 30%
27+ Million Alarms / Month g

ok P — \
X S =) oOrders:
) ‘@:’:i"&‘v&\'
Transparent Al-driven Automation Intelligent
Operations Intelligent Operations Performance i
High Workload: Management Fault Management by API Analysis NOC Operation o/ A
13,000+ Work Orders / Month £® - J | o & ) - J #  Efficiency 50% A

" - :
P1MTTR: (9 r 500+ Rules 500+ APIs J 4 Patents 15+ Models CL) P1 MTTR:
144 Minutes )

130 Minutes
e ]

=

[ O OWS EEE Developer Ecosystem
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Customer C - Managing Critical Network Issues for ZERO Risks NEW ICT

The benefits realized by customer with this solution was a reduction of 30% revenue loss, 20% decrease in critical issue MTTR and O High Risk Change
Accident Rate

C .
e High Priority Events Intelligent Operation Solution JE
1 5 0 K usD Before 30 mins Expert Experience Individual Operation = 3 0 O/ \l/
Lft)ss revenue due to 200 % 0
Site outages for 10 P Loss
hours VS VS VS VS y Revenue
After 5 mins Fault Analysis Tree, Covering Collaboration betwgen
i FME, FO & BO to Achieve
30 i . Time to organize experts 80% scenario
Time for organizing the experts 0 Accident
(o)
20%Y
2 O O ) Automatic mapping of Global knowledge + One step with control checks 7 Critical Issue MTTR
mins o Kegl't‘ . experts Organize experts ENstomer.data.Machine for high risk operation
Critical issue MTTR apaoiitie with One-Click learning Process driven to IT controls
T q q J
7 0% Human mistakes 4 '\a. & 0]
Maijor cause - High risk changes m &
aj High Risk Change
Accident Rate
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Customer T — IT Operations Challenges

NEWICT
Challenges : Lack of E2E Business Service Monitoring Hinders Business Development
 Challenges
Business
ﬂ -
E No clear topology from Business & IT Infra
: Invisible application performance
Service 3%
'%;"fi Information island due to silo systems and
T2 operation teams
IT 'd} Lack of E2E service management process
e and efficiency ITSM tools
Stack from Biz to IT Infra
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Customer T - IT Operations Challenges

Solution : E2E BSM Enable MTTR Reduction and Cost Saving, Improve User Satisfaction

Business Biz

Service

APM

\

apping
e T e —
fra @ | .'“\"\/
IT Environment

l. BHealthy -’ et II > l:
@OWS a_ .l L |

@OWS E'QI__

Measurement:
* Biz Availability
Business Health
_’ Measurement:
I]:> Y5 * AppAvailability
A * Key TX Rep Time
. * Throughput
Apps Health
....... ) Measurement:
EMS ' ‘e e e  ° Storage
a L .+ » Network .etc
Infra Health

Incident Mgmt. Problem Mgmt.

O G

Change Mgmt.

Request Fulfillment Mgmt. eoe

-

() APM@OWS for real-time performance
monitoring

o E2E topology view from Business & IT Infra

O BHealthy@OWS for event consolidation and
analysis

(:y Efficient ITSM tool for service management
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