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Increase Uptime, Reduce Cost, Improve Asset
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Our mission Is to make the world's assets effective
and unleash people to differentiate In service

THE BEST RUN w



Intelligent Asset Management with SAP

Maximize Outcome and Return on Assets:

Strategic Topics:

= Closed-loop integration of maintenance strategy and maintenance execution:
optimize asset performance, continuous learning and improvement.

= Connected assets with Industry 4.0:
real-time health monitoring, predictive and prescriptive maintenance.

= Business partner network for asset management:
Collaborate with 39 party service providers and equipment manufacturers.

= Embedded Environment, Health and Safety:
Ensure safety and sustainability in maintenance planning and operations.

= Mobile and augmented reality:
Empower maintenance workers at their place of work — anytime and anywhere.




are the Key to Solving Tomorrow’s Challenges...

“New technologies yield
up to 30 percent

McKinsey

[‘,\/] ﬁ “New maintenance
technologies yield up to
AHO

McKinsey
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SAP Asset & Service Management
Capabilities & Solutions

- % §

SAP Asset Performance Management

Bring together operational and business information
using 10T to predict and simulate asset failure, improve
reliability and optimize maintenance strategies

SAP S/4AHANA Asset Management (aka “PM”)
Plan, schedule and safely execute maintenance and service
activities to ensure high equipment availability at low cost

SAP Field Service Management

Intelligent scheduling and dispatching of technicians, crews and
external partners to execute service and maintenance work

SAP Business Network for Asset Management
Share asset information, and collaborate with service partners

SAP mobile Service & Asset Manager

Leverage mobile technologies to enable the efficient and
effective execution of maintenance and service jobs anywhere
and anytime
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Intelligent Asset Management with SAP: Converging Strategy & Execution

Seamlessly extend with Asset Performance Management along end-to-end processes to close the loop
between maintenance strategy and execution to define, implement, execute and monitor the optimal asset maintenance.

Define Asset Maintenance Strategy

Define Asset 1 = Define risk and criticality for assets
Maintenance = Develop maintenance strategies
Strategy e
Define Maintenance Plan & Rule
2 = Define time- and usage-based maintenance
= Define condition-, predictive/prescriptive-, risk-based Maintenance
Analyze Asset & Define I
Maintenance Maintenance . .
Performance Plans & Rule Monitor Asset Health and Maintenance Demand
3 = Manage asset alerts
= [nitiate / screen maintenance demand
Plan Asset Maintenance, Tasks & Resources
4 = Order planning, incl. all needed resources
)/ Manage Asset ' = Order scheduling
, . Master Data 4"« \
; 2N P SO ettt
. \ - .
Perform Asset t,/_’ _____ ‘_\ - -// _____ N _\\3 Monitor Assets Perform Asset Maintenance
Maintenance \ : / Health & Demand 5 = Order execution (also mobile)
\\ | ,' = QOrder/notification close-out
vy
Az - - - 7""7""""7"""-"""""="/""/""/"¥"/'"/"¥"7/¥"/¥"/¥7/7/- /- c/-//-s--T-T-TTTT-TTT-TTTToTTToTTTTTmTTTmTTTTT
X Analyze Asset & Maintenance Performance
PI‘an Asset 6 = Analyze maintenance strategy versus execution in efficiency and
Maintenance effectiveness
Tasks & Resources
Manage Asset Master Data
= Manage asset and asset related master data semantically aligned for both
SAP SIAHANA Asset Management . SAP Asset Performance Management 0 discip?ines to provide a 360° view in form of a Digital Twir¥ ?

SAP S/4HANA Service Management
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Intelligent Asset Management with SAP: Converging Strategy & Execution

Seamlessly extend with Asset Performance Management along end-to-end processes to close the loop
between maintenance strategy and execution to define, implement, execute and monitor the optimal asset maintenance.

Define Asset Maintenance Strategy

Define Asset 1 = Define risk and criticality for assets
Maintenance = Develop maintenance strategies
Strategy
Define Maintenance Plan & Rule
2 = Define time- and usage-based maintenance
= Define condition-, predictive/prescriptive-, risk-based Maintenance
Analyze Asset & Define
Maintenance Maintenance ) .
Performance Plans & Rule Monitor Asset Health and Maintenance Demand
3 = Manage asset alerts
= [nitiate / screen maintenance demand
Plan Asset Maintenance, Tasks & Resources
4 = Order planning, incl. all needed resources
)/ Manage Asset  J§f = Order scheduling
; ’ Master Data /< \
4 N p NS Y mEEEEE e e e e e e e e e e e e e e e e s s mmmm - —— = -
! 7 \ _~F NSO i
Perform Asset t,/’/ \ ] / \\\3 Monitor Assets Perform Asset Maintenance
______ e
Maintenance \ : / Health & Demand 5 = Order execution (also mobile)
\\ | ,' = QOrder/notification close-out
vy
Az - - 7-"""7"""""""""""/"¥"/"/""/"/"¥"/"/¥"/'"/'"/¥"/'"/¥7/7/- /- /- c/sc/o/o-T--TT-TTTTTTTTTTTTTTTTTTmTmTTTmTTT
X Analyze Asset & Maintenance Performance
PI‘an Asset 6 = Analyze maintenance strategy versus execution in efficiency and
Maintenance effectiveness
Tasks & Resources
Manage Asset Master Data
= Manage asset and asset related master data semantically aligned for both
SAP S/4HANA Asset Management . SAP Asset Performance Management 0 9 yalg

SAP S/4HANA Service Management
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Evolve from reactive to reliability-centered & prescriptive maintenance

maintenance results in
assets at higher costs
/ less availability

maintenance is too late
for efficient planning and optimization

. Reactive — After
Failure or On-Condition

B Proactive — Calendar

Predictive — Failure

prediction with

prescriptive

recommendations &

optimization
TODAY FUTURE
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Intelligent Asset Management supports strategies with
execution and optimization based on reliability & other goals. This achieves the
delicate balance of and

Risk & Criticality Analysis

Predictive
NS

Reliability
Centered

Condition-based E Maintenance

Maintenance
Strategies

Failure
Modes &
Effects Analysis

Counter-based @@@
= Y 4. o o
\
rcAa | Root

, Methodologies
Time-based
\ / Cause Analysis *

—1 unuu * . \\-—,
Run to Failure =ﬂ“n"u ( Rel )

L
Risk Based Inspection **

Preventive
Maintenance
Review

*Future Functionality
** Partner Solution



SAP Asset Performance Management

Risk and Criticality Assessment

RC Assessment: Lifters

isk and C

icality Assessment

Status

AS.PM.22 Published

Risk Score:  Criticality: ~ Risk Type:  Assessment Template:  Assignments:

@ 538 B"Medium" Current Risk AT.PM.17 3

NFORMATION ASSIGNMENTS ™ DOCUMENTATION RS

M safety

s: Likelihood of a bady injury

s: Explosion hazard

Extremely inse.
Insensitive exp
Minor explosio..

Fire hazard &

s: Explosion hazard

Projection haz...

Mass explosio..

Risk Details

Impact

& safety

£) Environmental
[ Purchasing

Overall Risk

Likely Occasional Seldom Unlikely

s: Likelihood of a bady injury

Risk
[ X
®:
[ FU
® 838
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Financial Risk

Safety

Dimension

s

elihood of a body injury
DM.PM.14

S: Explosion hazard
DM.PM.11

Purchasing

Dimension

P: External Services cost
DM.PM.15

P: Spare parts purchase cost

DM.PM.12

Environmental

Dimension

E: Pollution risk
DM.PM.16

E: Air pollution level

DM.PM.13

Question Text

What is the likelihood of a body injury?

What is the class of the explosion hazard?

Question Text

What is the cost of external services?

What is the spare parts purchase cost?

Question Text

What is the pollution risk?

What is the level of the possible air pollution?

Axis.

Axis

Axis

Answer

SC.PM.6

Answer

SC.PM.8

SC.PM.8

Answer

SC.PM.6

SC.PM.9

Assign Dimensions Edit

Scale / Answer Options.

L

Assign Dimensions Edit

Scale / Answer Options

Assign Dimensions Edit

Scale / Answer Options
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Intelligent Asset Management with SAP: Converging Strategy & Execution

Seamlessly extend

Define Asset
Maintenance
Strategy

Analyze Asset & Define
Maintenance Maintenance
Performance Plans & Rule

/ Manage Asset | \
/- Masterbata 4\ '
4 N . AN \
! 7 \ ~7 NSO
V.’ \ . / N :
Perform Asset ¥ ___ N :_ e 4 Monitor Assets
Maintenance \ X / Health & Demand
\ /
vy
vy
Ay
"2
Plan Asset

Maintenance
Tasks & Resources

SAP S/4AHANA Asset Management

. . SAP Asset Performance Management
SAP S/4HANA Service Management
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Define Asset Maintenance Strategy
= Define risk and criticality for assets
= Develop maintenance strategies

Define Maintenance Plan & Rule
= Define time- and usage-based maintenance

= Define condition-, predictive/prescriptive-, risk-based Maintenance

Monitor Asset Health and Maintenance Demand
= Manage asset alerts

= |nitiate / screen maintenance demand

Plan Asset Maintenance, Tasks & Resources
= Order planning, incl. all needed resources

= Order scheduling

Perform Asset Maintenance
= Order execution (also mobile)

= QOrder/notification close-out

Analyze Asset & Maintenance Performance
= Analyze maintenance strategy versus execution in efficiency and

effectiveness

Manage Asset Master Data

= Manage asset and asset related master data semantically aligned for both

disciplines to provide a 360° view in form of a Digital Twin

with Asset Performance Management along end-to-end processes to close the loop
between maintenance strategy and execution to define, implement, execute and monitor the optimal asset maintenance.

11



PF Curve as a starting point for Proactive Maintenance

Asset Condition

Early signal 1

G Point where failure starts to occur

Early signal 2
Early signal 3

Hot to Touch
Audible Noise

Functional Failure

Ancillary Damage
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PF Curve as a starting point for Proactive Maintenance

Asset Condition

. Predictive | Reactive
| €— w
| |
| 1
' 1
|
|
Early signal 1 i
|
Early signal 2 i
1
|
Early signal 3 i
|
|

Hot to Touch
Audible Noise

******************************************************************** Functional Failure

G Point where failure starts to occur Ancillary Damage

Time
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Intelligent Asset Management with SAP: Converging Strategy & Execution

Seamlessly extend

Define Asset
Maintenance
Strategy

Analyze Asset & Define
Maintenance Maintenance
Performance Plans & Rule

/ Manage Asset | \
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Perform Asset ¥ ___ P 4 Monitor Assets
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SAP S/4AHANA Asset Management

. . SAP Asset Performance Management
SAP S/4HANA Service Management
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Define Asset Maintenance Strategy
= Define risk and criticality for assets
= Develop maintenance strategies

Define Maintenance Plan & Rule
= Define time- and usage-based maintenance
= Define condition-, predictive/prescriptive-, risk-based Maintenance

Monitor Asset Health and Maintenance Demand
= Manage asset alerts
= |nitiate / screen maintenance demand

Plan Asset Maintenance, Tasks & Resources
= Order planning, incl. all needed resources
= Order scheduling

Perform Asset Maintenance
= Order execution (also mobile)

= QOrder/notification close-out

Analyze Asset & Maintenance Performance
= Analyze maintenance strategy versus execution in efficiency and

effectiveness

Manage Asset Master Data
= Manage asset and asset related master data semantically aligned for both

disciplines to provide a 360° view in form of a Digital Twin

with Asset Performance Management along end-to-end processes to close the loop
between maintenance strategy and execution to define, implement, execute and monitor the optimal asset maintenance.
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SAP Asset Performance Management

Monitor Asset Health and Trigger Maintenance Demand

(AN

Asset and Asset Data Usage and
Performance Data Monitoring
Use indicator time series, asset master
data or transactional data like historic
notifications, alerts from loT and SAP
Maintenance or Service Management

as a foundation to monitor asset
health and create
maintenance/service demand

Datwv specialist / tngineer Planner
Scientist

Al models to derive insights

Set up rules to automate turning
data into defined actions such as
alerts or maintenance/service
demand or examine and view the
data in dashboards or overview
pages

Leverage Al models like anomaly detection or Weibull
algorithm to derive insights such as an anomaly score
or probability of failure

Datw specialist [
Scientist
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L/

Demand Generation

Automatically create maintenance or
service demand in a well pre-scribed
way using rules or by manually
converting alerts into dedicated
demands

@

Harmonized backlog of maintenance
and service demands being either
loT-based, manually created or
driven by regular maintenance
schedules

&

Maintenance
Supervisor
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SAP Asset Performance Management

Monitor Asset Health and Trigger Maintenance Demand
focii:;st Equip 101 _

= QOut of the box re-use of aligned asset master data e e e 0 9| Skt aeee o9 || kcnees (SRR
including measuring points, counters and
characteristics between APM and EAM | E— s P

= Set up indicators for your assets and configure
thresholds and value ranges

= Use out of the box Al models like anomaly detection
or Weibull algorithm to process raw data

= Derive data like anomaly score or probability of
failure

= Create rules of different types (calculated rules,
scheduled rules, hierarchical aggregation rules,
triggered rules, streaming rules) using operators for a e -
set or individual technical objects

= Use rule outputs to create notification with assigned |
task lists or alerts and emails e et SO
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Intelligent Asset Management with SAP: Converging Strategy & Execution

Seamlessly extend

Define Asset
Maintenance
Strategy

Analyze Asset & Define
Maintenance Maintenance
Performance Plans & Rule

/ Manage Asset o
/ \
17N Master Data Y AT
! 7 \ _~F NSO
V.’ \ . / N :
Perform Asset ¥ ___ P 4 Monitor Assets
Maintenance \ : / Health & Demand
\ /
vy
vy
Ay
"2
Plan Asset

Maintenance
Tasks & Resources

SAP S/4AHANA Asset Management

. . SAP Asset Performance Management
SAP S/4HANA Service Management
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Define Asset Maintenance Strategy
= Define risk and criticality for assets
= Develop maintenance strategies

Define Maintenance Plan & Rule
= Define time- and usage-based maintenance
= Define condition-, predictive/prescriptive-, risk-based Maintenance

Monitor Asset Health and Maintenance Demand
= Manage asset alerts

= |nitiate / screen maintenance demand

Plan Asset Maintenance, Tasks & Resources
= Order planning, incl. all needed resources

= Order scheduling

Perform Asset Maintenance
= Order execution (also mobile)

= QOrder/notification close-out

Analyze Asset & Maintenance Performance
= Analyze maintenance strategy versus execution in efficiency and

effectiveness

Manage Asset Master Data

= Manage asset and asset related master data semantically aligned for both

disciplines to provide a 360° view in form of a Digital Twin

with Asset Performance Management along end-to-end processes to close the loop
between maintenance strategy and execution to define, implement, execute and monitor the optimal asset maintenance.
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SAP S/AHANA Asset Management for resource scheduling

SAP Field Service Management

These solutions extend the S/4HANA digital core to the planning, scheduling and
dispatching of maintenance and service technicians:

Rough-cut scheduling of work for work centers and time buckets, eg weeks

Detailed scheduling, dispatching and optimization of individual technicians and
crews for day, hour and location

Key Capabilities

Monitor and analyze maintenance workload

Build weekly schedules considering “versions” and “simulations”
Identify capacity bottlenecks of maintenance work centers
Consider operations and maintenance plans

Gain insights with graphical representation, list views and operations on
timelines

Al based planning and dispatching of individual resources, teams, crews
and external workforce

Track schedule attainment
Extensibility for customer-specific and partner extensions

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | Public
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Intelligent Asset Management with SAP: Converging Strategy & Execution

Seamlessly extend

Define Asset
Maintenance
Strategy

Analyze Asset & Define
Maintenance Maintenance
Performance Plans & Rule

/ Manage Asset o
/ \
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Perform Asset ¥ ___ P 4 Monitor Assets
Maintenance \ : / Health & Demand
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Maintenance
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SAP S/4AHANA Asset Management

. . SAP Asset Performance Management
SAP S/4HANA Service Management
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Define Asset Maintenance Strategy
= Define risk and criticality for assets
= Develop maintenance strategies

Define Maintenance Plan & Rule
= Define time- and usage-based maintenance
= Define condition-, predictive/prescriptive-, risk-based Maintenance

Monitor Asset Health and Maintenance Demand
= Manage asset alerts

= |nitiate / screen maintenance demand

Plan Asset Maintenance, Tasks & Resources
= Order planning, incl. all needed resources

= Order scheduling

Perform Asset Maintenance
= Order execution (also mobile)

= QOrder/notification close-out

Analyze Asset & Maintenance Performance
= Analyze maintenance strategy versus execution in efficiency and

effectiveness

Manage Asset Master Data

= Manage asset and asset related master data semantically aligned for both

disciplines to provide a 360° view in form of a Digital Twin

with Asset Performance Management along end-to-end processes to close the loop
between maintenance strategy and execution to define, implement, execute and monitor the optimal asset maintenance.
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S/AHANA Asset Management

Planning Buckets

: _II _ E ‘
EREEib_

Define recurring planning buckets and
manage the maintenance backlog

Order Costs Analysis

Monitor and evaluate estimated-,
baseline-, planned- and actual costs
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Prioritization Matrix

Assess the priority and final due date of
a Maintenance Request

Smart Recommendations

Machine Learning algorithms to propose
damage code and object part

Inspection Checklists

Manage Checklists and Perform
inspections and checks of assets

Emergency Work
e

o

Skip several phases of the Reactive
Maintenance E2E Process

Output Management

[ el B oog = am oy

1; §w§j£f{

«n 0 LCRTY

re@P " 00

Manage output for notifications, order
and job packages

One mobile solution for maintenance and

service technicians



Maintenance Management in SAP S/AHANA Asset Management

App: Maintenance Backlog Overview

Define recurring planning buckets and 2
manage the maintenance backlog

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | Public
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Mobile Asset and Service Management

SAP Service and Asset Manager

Enables easy and timely execution of end-to-
end service and asset management on the go

- Management of work orders and notifications, time,
measurement readings and attachments

- Integration with geographic information systems with
context-rich visualization and actionable insights

- Enabling repair work by providing operations and
management of parts and tools

- Persona specific UX for Maintenance Technicians,
Inventory Clerks and Service Technicians

- Native integration with SAP S/4AHANA On premise,
S/4AHANA Private Cloud Edition, S/4AHANA Public
Cloud* and SAP ECC —

4

*SAP Maintenance Assistant is offered for S/4AHANA Public Cloud
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Intelligent Asset Management with SAP: Converging Strategy & Execution

Seamlessly extend

Define Asset
Maintenance
Strategy

Analyze Asset & Define
Maintenance Maintenance
Performance Plans & Rule
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SAP S/4AHANA Asset Management

. . SAP Asset Performance Management
SAP S/4HANA Service Management
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Define Asset Maintenance Strategy
= Define risk and criticality for assets
= Develop maintenance strategies

Define Maintenance Plan & Rule
= Define time- and usage-based maintenance

= Define condition-, predictive/prescriptive-, risk-based Maintenance

Monitor Asset Health and Maintenance Demand
= Manage asset alerts

= |nitiate / screen maintenance demand

Plan Asset Maintenance, Tasks & Resources
= Order planning, incl. all needed resources

= Order scheduling

Perform Asset Maintenance
= Order execution (also mobile)

= QOrder/notification close-out

Analyze Asset & Maintenance Performance
= Analyze maintenance strategy versus execution in efficiency and

effectiveness

Manage Asset Master Data

= Manage asset and asset related master data semantically aligned for both

disciplines to provide a 360° view in form of a Digital Twin

with Asset Performance Management along end-to-end processes to close the loop
between maintenance strategy and execution to define, implement, execute and monitor the optimal asset maintenance.
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Embedded Analytical Apps in S4/HANA Maintenance Management
Analyze maintenance performance — identify areas for improvement

Technical Object Technical Object Actual Cost Analysis
Damages Breakdowns

Q Q $
A A il

worr @ © o a @als
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[resse— Bresksours Ropatsa  ttrczsen s et watnse
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Intelligent Asset Management with SAP: Converging Strategy & Execution

Seamlessly extend

Define Asset
Maintenance
Strategy

Analyze Asset & Define
Maintenance Maintenance
Performance Plans & Rule

/ Manage Asset o
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SAP S/4AHANA Asset Management

. . SAP Asset Performance Management
SAP S/4HANA Service Management
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Define Asset Maintenance Strategy
= Define risk and criticality for assets
= Develop maintenance strategies

Define Maintenance Plan & Rule
= Define time- and usage-based maintenance
= Define condition-, predictive/prescriptive-, risk-based Maintenance

Monitor Asset Health and Maintenance Demand
= Manage asset alerts

= |nitiate / screen maintenance demand

Plan Asset Maintenance, Tasks & Resources
= Order planning, incl. all needed resources

= Order scheduling

Perform Asset Maintenance
= Order execution (also mobile)

= QOrder/notification close-out

Analyze Asset & Maintenance Performance
= Analyze maintenance strategy versus execution in efficiency and

effectiveness

Manage Asset Master Data

= Manage asset and asset related master data semantically aligned for both

disciplines to provide a 360° view in form of a Digital Twin

with Asset Performance Management along end-to-end processes to close the loop
between maintenance strategy and execution to define, implement, execute and monitor the optimal asset maintenance.
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Q&A
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