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SAP Digital Manufacturing Cloud

Solution Overview




SAP Digital Manufacturing Solutions
A complete portfolio of manufacturing solutions to support digitalization and Industry 4.0
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SAP Digital Manufacturing Cloud for Execution

Solution Details




SAP Digital Manufacturing Cloud

I Product overview

ﬁnq

SAP Digital Manufacturing Cloud

()

Manufacturing,
Execution

Connect your top floor business systems to your shop floor equipment for global
visibility across all plants while orchestrating execution and monitoring production
operations down to the individual work center. Take advantage of the
manufacturing network to achieve greater flexibility and realize new business
models.

Manufacturing Execution*® Manufacturing

Data Insights

Lake Asset Central
Discrete Process
Common data industries industries
lake

* Manage your production using the latest technology built on
the SAP Cloud Platform

Common data foundation
for master and
transactional data (e.g.
equipment, work order)

* Orchestrate and control the shop floor with out-of-the box
integration to SAP ERP and S/4HANA

Manufacturing Insights

* Take informed decisions to increase productivity and performance of your production systems with
real-time insights and root cause analysis

* Detect product quality defects early in production with prediction models using machine learning

* Act as the digital twin of the physical world, including any equipment as well as any kind of
automation devices

* Enables processes and an easy exchange of data between Information Technology and Operational
Technology in a manufacturing environment * The Digital Manufacturing Cloud for execution license includes all
functionalities of Digital Manufacturing Cloud for insights.
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SAP Digital Manufacturing Cloud
Automate processes and resources to improve manufacturing efficiency, quality and productivity

Paperless production with intuitive user interfaces for production
operators, automatic data collections and set machine parameters,
thereby lowering cost, increasing productivity and quality.

Design, distribute and dynamically control manufacturing shop
floor activities enabling a smart factory.

Shift and Labor planning to ensure business operations with right
qualifications. Production Order scheduling and dispatching
considering labor, resource and maintenance constraints to plan
operations and adopt to short term changes.

Cross plant real-time analytics for manufacturing performance e.g.,
perfect order fulfilment, Overall Equipment Effectiveness, loss
analysis along with machine data to identify improvement
opportunities.
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Manufacturing Insights

Intelligent insights and analysis across global plant operations

Call Adaption to any manufacturing process and global visibility
sl < and analytics for key performance indicators across a single Enterprise — global ol =
o plant or global operations Mo “isa. Taas. aeai. s

Regional - site SAP Digtal .Manul-:nmng Insights ’ [l

Full integration to combined business and operational data from
ECC, S/4AHANA and the Manufacturing Suite for improved o

isi iy o =
eSSl ) — o=

SAP Plant Cannectivily

Manage and view harmonized data acquired from disparate
sources for better visibility into your plant operations

"36.26.| 78.24. 4945. 93.71

%20
ll
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Business logic orchestration to enable customer-specific
processes for planning, execution, maintenance and quality

© V¥

Manufacturing Performance Management with OEE Energy
Management to lower operational costs through an intuitive
tailored Worker Ul




Benefits of a Public Cloud Solution like Digital Manufacturing Cloud

EEED Lower Total Cost of Ownership (TCO) EEEH Modern User Experience - Latest technology

> ™
i ‘,‘ Speed of Implementation % Expanded Portfolio

7 Speed of Subsequent Rollouts 4N ./ Always on the Latest release

A,
@ Return On Investment(ROI) Quicker Rollout of New Functionality
Eﬂ Resource Driven, not by Plant Ei Labor Flexibility
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SAP Digital Manufacturing Cloud for Execution

Execution Tasks




SAP Digital Manufacturing Cloud for Execution

Work in process management and reporting

Manage and release orders for
execution on the shop floor

Production operators use the
configurable PODs (Production
Operator Dashboards) that were
created in the POD Designer to
capture and report execution data

An SFC is a unique WIP identifier
representing a specific instance of
the material being built during the
manufacturing process and

allows for full traceability of the
product.

The SFC represents a quantity of
the product to be produced,
depending on the lot size of its
material. An SFC can be a
serialized or non-serialized (lot).
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Manufacturing Execution (ME)

Automate processes and resources to improve manufacturing efficiency, quality and productivity

B Enable resource orchestration by dispatching and sequencing
EEQH operations to compress the manufacturing lifecycle and provide
o

real-time production performance tracking

o Implement top-floor to shop-floor scenarios to achieve rapid

</ return-on-investment through out-of-the-box integration to
solutions

e SAP soluti

and transform to paperless production, lowering cost and

s Utilize intuitive user interfaces (Ul) for production operators
& increasing productivity.

React quickly to unexpected events by monitoring the entire @ K
] manufacturing process to optimize resources and speed ok
execution utilizing built-in intelligence A~

Collaborative integration to allow you to respond quickly == = o o
Eﬂ to unexpected events
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SAP Digital Manufacturing Cloud for Execution
Discrete Industry - Production Operator Dashboard (POD)

n Support operators with a h|gh|y ﬂexible and
intuitive user interface (POD) = e = : -
= Configure and design the POD based on user v 25 <.

nnnnnnnnnnnnnnnnnnnnnnnn

requirements

= Display execution-relevant information of
production orders

< Default Work Center POD
FABRICATION49  src
Swtus: Work Center:  Resource
L] BENCH Tl

= Guide operators through work instructions in the
POD

= Support of data collections

= Logging of defects and subsequent rework and
repair actions using the nonconformance
functionality

= Provides product serialization and re-identification

= Recording of assembled components for traceability
and to trigger goods movements

= Monitor OEE using established KPlIs in the POD

= Post operation activity-level yield confirmations
happen automatically as well as goods receipts as
units are completed

0000000006 O
>

CRCECEC)

OEE Availability Performance Quality
10« 100 10 100 «

Avaiatity Summary
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SAP Digital Manufacturing Cloud for Execution
Execute Production Order in Order POD

* Operator can see the details of the order
(including batch) and execute the following
activities:

reate New Batch

Material: 5G25_PRODUCTION_B l

— Start Operation Description: | SG25_PRODUCTION_B NORMAL ‘
5G25_PRODUCTION_CO CO_PRODUCT
- Report Activities 5G25_PRODUCTION_BY BY_PRODUCT

- Report Yield and Scrap

Create Goods Receipt

- Report Material Consumption

Material Number:

- Data Collection

Quantity  Unit:* [ 1q H CCM...

Batch Number:* | 0004342867

- Complete Operation

Storage Location:* | BL6A

Ganicsl Posted By: | Sumanta
- Report Goods Receipt for Co-products and Batch-

< SAP  PostProduction Reporting POD (Default) v Posting Date:* | May 12, 2021
products

Main / Past-Production Reporting Comments:

- Report Goods receipt header material

- Valuate bgtgh during Goods receipt (update batch F—
characteristics)

Material Description Planned Batch Planned Date Goods Receipt Quantity. Status:

. i agn SG24_AZSYSHC Desc May 11— 17, 2021 P 500,000 of 100.000 CCM § m Cancel
« Operator can execute the following activities n Queue -

i n Post_ P rod u Cti on PO D . Default Settings ~ Operation Activity 0010 - Phase 0020 | Goods Receipt

Goods Receipt

- Report Goods receipt for Production Order

Material Posted Value Action Batch Number Storage Location Quantity

(Torn ) [View F‘DS(SJ | = ‘ ‘ 101B [ ‘
$G24CO_AZSYSHC P — - = =
SG24CO_AZSYSHC Desc Doty l View Posts ] | i ‘ ‘ 1018 e
SG24BY_AZSYSHC

By-Praducts
o o
SG24BY_AZSYSHC Desc View Posts ] | oy ‘ ‘ 1018 = ‘
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- Report Data Collection for Production Order

$G24_AZSYSHC
5G24_AZSYSHC Desc

Co-Products




Production Operator Dashboards

PODs

= Operation Activity POD
= Work Center POD
= Custom PODs

Plugins

= Assembly Point

= Complete

= Component List

= Data Collection

= Header Information

= Qperation List

= Order Schedule Information

= Sign Off

= Start

= Tool Usage Logging
= Work List

= Work Instruction List

= Work Instruction Viewer
= Packing List

= Log Buyoff

= Clock/Cycle Timer

= Stopwatch

A SYNTAX

®@ @ 0 ms

®12'23'58

< SAP Operation Activity POD (Default) v Q
SFC: Operation Activity: * Resource: *
| sF ‘ ‘ Operation Activity @ ‘ | Resource

(@ Start | £5 SignOff | Complete = Order Schedule [/ Activities A Nonconformance | i= Actions

Work List (0)

E| SFC Order Material Description SF

No records fou

< Title >

< SAP

SFC:

= | Clear a

Work Center POD (Default) v

Work Center:*

®12’24’50
Resource:*

SFC

Work Center

&

Resource 57) ‘ Clear m

Work List (0) s &
SFC Operation Activity Order Material Description SFCQty Stetus
No records found
Confidential & Proprietary 16



Apps

Apps < SAP Operation Activity POD (Default) v Q @ @ QO ms

. . ®12'23'58 m

= Monitor Production Processes
SFC: Operation Activity:* Resource: *

= Dispatching and Monitoring
= Schedule Labor

= View Labor Schedule

= Manage Orders

E SFC ‘ ‘ Operation Activity (i) ‘ | Resource [ | Clear a

(@ Start | £5 SignOff | Complete = Order Schedule [/ Activities A Nonconformance | i= Actions
= Manage Holds
= Manage Tool Assignments Work List (0)
< SAP Work Center POD (Default) v
[] sre Order Material Description SF 2 :
12:24:50
Na records fou @
SFC: Work Center:* Resource: *
SFC ‘ Work Center 57 ‘ ‘ Resource 22 ‘ Clear m

Work List (0)

i
]

SFC Operation Activity Order Material Description SFCQty Status

No records found
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SAP Digital Manufacturing Cloud for Execution

Overall Equipment Effectiveness

= Optimizing the machine efficiency by
utilizing the Overall Equipment
Effectiveness (OEE) functionality

= Real-time visibility via related KPls

= Production Operator Dashboard (POD) is
configured showing OEE KPlIs.

= Straightforward user interface allows
production operators to easily report

machine status change

= Detailed OEE insights and root cause

analysis

A SYNTAX

=

< SAP WC_POD_WITH_OEE_KPI

SFC

sFc

*Work Center

‘ ‘ BK-PA

*Resource:

(e ‘ ‘ BK-PAOOL

Work List (847)

SFC Order

BIKE-120 NUMCHECK2
BIKE-127 NUMCHECK2
BIKE-130 NUMCHECK2
BIKE-131 NUMCHECK2
BIKE-132 NUMCHECK2

Untagged Events for BK-PAOO1

Scheduled Downtime
15.00 Minutes
Unscheduled Downtime
10.00 Minutes

Speed Loss
1.42 Minutes

Material Description

Motorized Bike

Motorized Bike

Motorized Bike

Motorized Bike

Motorized Bike

Ordor: NUMCHECK2

SFCQty.

4

4

4

‘Speed Loss Events

[] essoncoue

[] Reasoncode 295

< Title >

Status

(2K 2K 31 M |

Order Planned Start Date
Apr 25, 2019, 3:01:00 AM
Apr 25, 2019, 3:01:00 AM
Apr 25, 2019, 3:01:00 AM
Apr 25, 2019, 3:01:00 AM

Apr 25, 2019, 3:01:00 AM

43

Availability

98.36 «

Order Planned Completion Date
Apr 25,2019, 3:35:31 AM
Apr 25,2019, 3:35:31 AM
Apr 25,2019, 3:35:31 AM
Apr 25, 2019, 3:35:31 AM
Apr 25,2019, 3:35:31 AM

Performance

43.72

©  10:26:54 L!J o

Quality

o [

100«

Tag Speed Loss

Confidential & Proprietary
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SAP Digital Manufacturing Cloud for Execution
Work in process management and reporting

= Capture the digital twin of the production
process presented by the following reports: s i esion: N2 :
— The Product Genealogy Report displays the details Components (12)
of the component data collected for an SFC — e — T _ =on
— The Product History Report* displays the activity of »
« an SFC over a period of time for Discrete
Industries ®
+ a Batch over a period of time for Process -
Industries (see more details) o

% M_cowps M_comps - M_oPERL

* The two styles of report (Discrete/Process) with
different input parameters and report terminology
will be set automatically based on the industry type
of Plant configured in User profile.

A SY N TAX ‘ < Title > Confidential & Proprietary 19



SAP Digital Manufacturing Cloud for Execution

Process Industries




*) Shop Floor Designer (SFD) gets renamed to Production Process Designer (PPD) in
2111.

SAP Digital Manufacturing Cloud for Execution
Capabilities for Consumer and Process Industries

Extend Master Recipes integrated from S/4HANA with Work Instructions, Data Collections and
Process Parameters

Execute and Split Batch related Process Orders in the Process Order Dashboard (POD)

Create and Valuate Batches for Main-Products as well as for Co-Products and By-Products
during Production and search and Consume batches based on characteristics

Confirm process order phases with Yield, Scrap and Activities integrated with S/4AHANA

Post and Cancel goods movements for goods issues and receipts seamlessly integrated with
S/4AHANA

Record inspection results with Inspection Points integrated with S/4AHANA QM

Integrate with the Shop Floor in a bi-directional way using Equipment Connectivity (Production
Process Designer*)) and Plant Connectivity (PCo)

Enable Post-Production Reporting
Customize your application with the POD Designer
Print customized Labels

View product history report for produced batches

A SY N TAX ‘ < Title > Confidential & Proprietary 21



SAP Digital Manufacturing Cloud for Execution
Process Industry — “Manage Recipe” App

= Integrate Master Recipes with S aneseReclpes =
S/AHANA .

50000126 ©

Material / Version: Created On: Usage:

SyyMMIdd - yyyyMidd B | | Master

= Maintain execution relevant data
such as Work Instructions or Data Recipea)
Collection parameters in DMC

Material / Version / Description Production Version / Description Status

SG24UOM-X2/ A MIX2 Releasable
SG24UOM-X2 Mixing

SG24UOM-X2 Mixing

= Graphical interface for recipe p—
display

SG24UOM-X2/ A MiX1 Releasable
5G24UOM-X2 Mixing

= Integrate Production Versions with
S/4AHANA Cloud

Phase Details 0020

&
Work Instruction  \ "+ / Material Consumption Data Collection

Work Instruction (1)

e +

Work Instruction Name Description Version

PH_PAINT001 Mixing Paint A (Current)

Work Instruction Elements (1)

Type Content Date Created

Fi

se Paint into Vessel

B CARRY EYE
PROTECTION *rrersssesss
Ensure Shovel is cleaned.
TEXT 10/7/2019, 1:33:06 PM Preview

Set Mixer to 30 rpm
Set temperature between 32°
and 33°

Mix for fix 30 Min

Drain Vessel to Filling Line

Close

O )

‘ < Title >
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a @ 4 &

Current Version Only:

Version
Master A (Current)
e 7, 2020, 2:00:48 PM Master A (Current)

@ Phase Details

DC Groups (1)

Name
DC_PAINTMIX001

DC Parameters (3)
Parameter Name  Description
ROTOR SPEED  Rotor Speed

TEMPERATURE Temperature

SHOVEL CLEAN Shovel CLEAN

£ Operation 50000048-1-0010

£ Phase 0020

Clear
Mixing Paint

Operation Activity
Work Center

& Operation 500000‘&10030

3 Phase 0040

Fill Paint (11 Can)

Operation Activity
Work Center

Phase Details 0020

S
Work Instruction \ *7F / Material Consumption Data Collection

Description

Mixing Paint Parameters

Type Value
Numeric
Numeric

Boolean

Confidential & Proprietary




SAP Digital Manufacturing Cloud for Execution
Process Industry - Production Operator Dashboard (POD)

Integrate process orders with S/4AHANA

Provision of the new Order POD to
support order and batch-based execution
of process orders with batches

Guide Operators with a highly flexible and
intuitive user interface (POD)

Configure and design the POD based on
user requirements

Support of Data Collections to collect
execution related data

Record inspection results for process
order operation/phase (inspection lot type
03) and integrate with S/4HANA

Log Defects for an Order which can be
viewed in the Product History Report

Report downtimes from POD to calculate
OEE availability

/A SYNTAX |

. m
< :’ <X:¥  ORDERSPLITPOD_PROCESSORDER v aQa ® A2 @
©  10:03:57 5]
Work Centor:* Mater Planned Start Date Range:*
MIXING Jul 18 - 24, 2021 B ciear 23
Process Orders (18) 1007624 Q
Order ID Batch Material Material Description Order Quantity Planned Date Range Order Status. Charge Default Batch  Charge ID Charge Quantity Charge Status
1007624 0000003647 5G24_AZSYSHC xza_nzsvsnc — | Jul 18 - 22, 2021 Releasable 0000000115 | New
3000CCM 1000ceM
3624 AzSYSHC 1
= i osisoas  EEEE

]
0
I

===

(21 I |

< Title >

< SAP

Main / Details

CUSTOM_ORDER_POD_2108 ~

Order ID - 1007189 / Charge ID - 0000000068
& a7

Phases (4)

Phase D
i Ot 0 Phase D Scheduled Start Date and Time:

0020 0020 Jun 21, 2021, 11:00:00 PM

Phase_01 of Operation 01

0030
Phase_02 of Operation_01

0040 - Operation_02

0050
Prase.01 of Opeadon_02 ¢

General Information



SAP Digital Manufacturing Cloud for Execution
Product History Report for Process Industry

< SAP Product History Q
* Existing PHR report has been JE—
. [ oooo000sss @]
enhanced to enable using by S
Order: 1004050 Material / Version: S5_MAT3/A Routing / Version: 1004050/ A
PI’OCGSS |ndUStry CUStomerS Order Type: Production Description:  Copy from SG24-English Description:  S5_MAT3
Work Center:  MIXING BOM / Version: 1004050-S5_MAT3-1-2 /A
* Input parameters and report Descrption: ~ $5_MAT
terminology will be set
automatlca”y elther to Activity Log Data Collection Nonconformance Work Instructions Custom Data
Process or Discrete based on Operaton Achites / Phase 0040, Operation 100400.000000-0040 H -
industry type for Plant
specified in User profile. p— ms
) E: Complete
© User Can SearCh by BatCh, Rs”'i'?g’ 1004050/ A User: isabelle.xu01@sap.com = 10!0;2020.01 112
'ersion:
Materlal or Order after Phase: 0040 Rsut:‘ngt‘ 1004050/ A User: isabelle.xu01@sap.com
pressing a value help button. Work Cemer:  MIXNG S
Work Center:  MIXING
Complete ?
o D% Ccomplete
Rgunn_g / 1004050/ A User: isabelle.xu01@sap.com 10/09/2020, 01:11:12
Phase: 0040 Rs::isr}gr:_ 1004050 / A User: isabelle.xu01@sap.com
Work Center:  MIXING Phace. 0040
Work Center:  MIXING
Complete e

10/09/2020, 01:11:12
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SAP Digital Manufacturing Cloud for Execution

Resource Orchestration




SAP Digital Manufacturing Cloud for Execution

Orchestrate and control the shop floor

Execution Multi-Plant

Key capabilities

= Monitor the entire manufacturing process to
optimize resources and execution

= Role-specific Fiori and operator dashboards

= Fully configurable Production Operator
Dashboard (POD) that supports drag & drop
and preview

= Monitor OEE and manage downtime events

= Resource Orchestration to manage shop floor
workflow and labor assignments

= Automation interfaces to provide for shop-
floor-driven manufacturing events and data
collection

A 5 Y N TA X ‘ < Title > Confidential & Proprietary 26



SAP Digital Manufacturing Cloud for Execution

Resource Orchestration & Dispatching

Orchestrate labor and resources on the
shop floor to achieve maximum availability

React quickly to unexpected events
utilizing built-in intelligence

Dispatch and sequence operations to
reflect the “real world” on the shop floor

Provides multiple options for dispatching

— Operations can be dispatched on Resource
level (e.g. for Job Shop scenarios)

— Operations can be dispatched on Work Center
level (e.g. for Production lines or Production
cells)

Monitor the entire manufacturing process
to optimize resources and execution

Reflect the reality on the shop floor by
visualizing high priority orders, machine
breakdowns, missing labor and production
progress

A SYNTAX |

v Resources (9/9)

Search

QA

(© rer) AutoDispatch ~

&

Dispatching and Monitoring

Show Filter Bar

Dispatching ~ % 6| IK V[N | & |Wek v| @& |C Shift Details

‘wm‘ Dec 12,2018 ‘ Thu, Dec 13. 2018 ‘Fn, Dec 14, 2018

&
Resource = ResouceType  Alerts  WorkCen.. Staws  Efic 120 2AM aPM 12aM 2 aM 4PM 12AM 2AM
Y
v BRASSYOD1 | BR-ASSEMBLE = A 32  BRLA o 100 w. JE | . . . - -.. ._ . }
T |
Labor Shifts NIGHT (212) g EvEnING (4i4) NiGHT (22) ["h’é
|
> BRASSY002 ~ BRASSEMBLE A 33 BRI-A o wo . . . } Labor Assigned
| e
> BRASSYO03 | BRASSEMBLE | A 30  BRLA o =) BB ( [ ] BB e Desllocate  Allocat
sonwon  mwse  Am ows 0w ] B (] 0 1B Bo= Faene tounam s
- |
> BRinsPooz | BRANSP A Rt o 10 B [ ] [ | |
i Liy Unavailable
> BRINSPOOZ | BRANSP A6 sri o 10 I B [ N | [ ] n (Rl W | !
N E A s o [ ] =) . - i ahmet.yakici..
Yakici Available
# mot  aw e 0 o [EEDEE B & N EE
—— 4i e o - EEjEEEEIEEE N @8 |
Machine Luca Avallable
Breakdown seich N e Production |, ., [ otz
operstion Operation Description  Order Pia | ¢ b Progress i oW o it S ol
FAIRTING Pant fame 1007287 - o * Missing Labor
ASSEMBLY mble biks 1007287 - € '
INsPECTION nspection 1007287 - ¢ i]
PAINTING Paint frame 1007288 § H |g h Prlorlty -
ASSEMBLY Assenble biks 1007288 E Orders .
INSPECTION Inspection 1007288 - g '
PAINTING Paint frame 1007289 a6 | & -

< Title >
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SAP Digital Manufacturing Cloud for Execution

Resource Orchestration & Dispatching

= Automatically dispatch operations from
the Work List

= Trigger order release from order view
and Gantt Chart and show created SFCs

= Operations can be split, merge and
distributed to alternative resources

= Split quantities are shown in the order
schedule information of the POD

= Tight POD integration to reflect planning
situation on the shop floor and to
visualize changes from execution in
planning and vice versa

= Automatically or manually dispatch
operations using Work Center view

= Check and reserve tools from the
planning board

= Automatically schedule the backlog
orders with advanced heuristics

A SYNTAX |

' [
— —
g
!
o
= )
CRES l
o =
s | o—
— T =
= o a R ]

< SAP  Dispatching and Monitoring v a @
Werk  Standard © | search for orcers Q Show Fiter Bar  Restore
# 5 Kk VI[B M & |[owy
v al @
ResouceType  MawisiGroup | Mens.  WorGen..  Suus 20 20 40 s se 10 a0 e a0 w000 1200
» omassvoor | BRASSY PO o
> BR-ASSY002 BRASSY 9 BR1-A
EET META a o
> smassvoos | BRASSY As B4 o
> sRamspoor | SRS as s o
> saseonz | SRS an e o
> eRiNsP A e o | e
" 2 | ereanr A wum QO
~ riklis © Search 1 Y &
Workis (22122) © %Y 8 [ [ iz [Eimacas
Opemibn & | Chamknbratipion Onr by umiy wmen | 1200 200 40 e s 100 1200 20 #0000 1000 1200 200 400 €0 800 1000 1200
v
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SAP Digital Manufacturing Cloud for Execution
Resource Orchestration- Labor Scheduling

Manage shifts and labor considering labor
qualification and certification :

Assign labor to work centers and if required
to time intervals e N p—

Lator (17117) seoe A W] e
et e s oo 10 won Fomve Dy
Iswm 07:00-16:00 T BRI-A
41 7] BestRun SCM Bike Assembly Area
I,,_M Unatacned Evening i Minimum 1 Maximum 3

v AssignWorkCenter v Unassign (]

In the situation where workers are not
available, the unavailability of the worker(s)
can be entered for the corresponding day or
week

ccen 16:00-23:00 f

Night

e = s

Unavailability can also be entered in time
slices if the unavailability is only for few
hours

Assignments are considered during
dispatching in the Gantt Chart of the “aso. T
scheduling and dispatching app =

KPlIs visualize the status for selected week:
— Capacity reflects available labor capacity
— Demand reflects demand coming from the orders

Send emails to operators using the
Schedule Labor app
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SAP Digital Manufacturing Cloud for Execution

Al/ML Scenario Management




SAP Digital Manufacturing Cloud for Execution

Al/ML Scenario: Visual Inspection - Assist Nonconformance Logging

Machine learning models assist operator on the shop floor to execute visual inspection tasks of manufactured
products. Using a Production Operator Dashboard, it simplifies the identification of defects and logging the right

Nonconformance to ensure defective parts are handled as business requires.

Key Capabilities

Upload pre-trained machine learning model
and deploy it to shop floor supporting the
operator on visual inspection tasks.

Operator can capture images with connected
cameras or can inspect images from industrial
cameras provided by the data collection API
Assist operator to identify defects and log the
right Nonconformance code using the machine
learning model

Allow the machine learning model to log the
Nonconformance automatically based on the
prediction and under operator’s control
Automated collection of images and inspection
results which can be reviewed, analyzed and
downloaded as analytical data sets to train
new machine learning models.

A SYNTAX |

< SAP Visual Inspection POD

Main / Visual Inspection

SFC
1SFC

DMC_Control_Head_1152 .

< Title >

‘ Play Live Feed @ |00 | & £ Source v
x

J @ DMC_Gontrol_Head_1192 s mest likely ‘Non-conformant’.

Nonconformance

NC Code

Defective Sticker

QR Code Missing

Card Missing

Wrong Sticker Position

Search all NC Codes Q

Probabilty Action
3% s Loghe
0.2% s Log NC
2% n Log e
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SAP Digital Manufacturing Cloud
Extensibility




SAP Digital Manufacturing Cloud

Ul Extensions (Custom POD Plugin, Custom Application)

Provides mechanism to allow
customers/partners to develop custom
SAP UlI5 based POD plugins using SAP
Web-IDE

Step by step guide is available in sap
help portal

Custom POD plugin becomes available
inside POD Designer thereby allowing
them to be consumed inside POD

Alternatively, the customer/partner might
make use of the public API's available in
the SAP Business API Hub to create a
full SAPUI5 Custom Application in
customer/partner Paa$S tenant.

Template Assembly POD is provided by
SAP including step by step guide on sap
help portal

A SYNTAX |

New SAPUIS Application
Template Selection

nnnnnnnnnnnnnnnnn catego
Q] [Nea <] [Featrea
= = =
(] 54 s
.................. SaP Fiort Master-D: AP Fior W
nnnnnnnnnnnnnnnnnnnnn
Creates a SAPUIS project i & an optional view. Y 1 the following view types: XML, JSON, JavaScript. and HTML.
Application Application

e -

Creates a SAPUIS project including an optional view. You can choose one of the following view types: XML, JSON, JavaScript, and HTML. For more information,

Work Center: BENCH  Resource: BENCH1

SFC/Assembly

SFC: FABRICATION26
Bracket Assemble

Production Order: BRACKET_ASSY4

Material: BRACKET.ASSY

tart: Feb 17, 2019, 9:24:39 PM
"BNd: Feb 17, 2019, 9:25:39 PM

Active SFC Quantity

1

Operation Activity
BENCH-ASSY/10

Operation Activity Description

< Title >

Plant:

Sequence

Description

BRACKET/A
NUTPLATE/A

SHIM/A
2|2

RIVETIA
a4

@

|Scan Component

®

Type
SERIAL_NUMBER
LOT_NUMBER
COMMENTS

NONE

Confidential & Proprietary
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SAP Digital Manufacturing Cloud

Machine Learning Extensions T e——

Visual Inspection: Predictive Quality (BYOM)

Bring your own model for Visual Inspection Scenarios -
2. Scenario Configuration

Download image and inspection results e =]
collected through usage of POD Plugin Model File Uploads (2) S
Visual Inspector - (] v .
Train your own classification or defect e R
detection model using preferred machine e T ] el
learning tools and convert it to Tensorflow
Javascript model files = '”“ L o
Upload you own model files using wizard R v [dwiseing v
for creation of new visual inspection "_ —
scenarios

Cancel

Activate visual inspection scenarios with
the own model to be used by POD Plugin
Visual Inspector

1
H

BestModel.h5 groupl- model.json

3 Save Model

shard1of1.bin

maved_node]. save “data fmodals /10130628 CATL. model Ada

< Title > Confidential & Proprietary 34
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SAP Digital Manufacturing Cloud for Insights

Solution Details
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Insights
From Pla

Mumbier ol Scrap

46 (+48%)

A 2019 91

Activities Plan vs Actual

= Usestanqd ...
KPIs fed
technolog

= Gain real-
of the pro
geograph

= Compare =
and acros|
resources,

Produttion Quality

= Get quick
performin

MANUFACTURE DETAILS

Machine Houis

47.942 (+3%)

I ey Actusl (0

Lahad Hers

132,058 (-3%)

W8 Enery Plan ) I Soeen st e I Steam Plan (0%

141,820

B Goed B fesure M 5w

8,500

Steam (W)

Energy (KW}

32,620 (+21%)

Actual - Plan

Mumker of Delayed Production

8,200

Quiality Outliers by Defoct Reason Code

Mecharicat Erigr Secirericat Eivoe
sty Emct Camoone Eno

B 359

12.62%
14.00%

27,440 (+3%)

Actual - Plan

Satistaction by Attribule

- By Satisty -+ Mudinsiely Sasaly
HotSasly == Slightty Sabsfy 9= Very Sy
Collaboration

Wark,
Pracess

Commumcaion

A SYNTAX

Srmcegic Customer
Aligrman Toous
Grfarnarnics 1 " oot
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Az | Aoy DevEopment
o et Inciusaon
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Deep Dive - KPI Analytics
EXpy '

< Compare KPls
Quadrant 1 - (First Pass Yield %) # ® B [7 ouadant2-(Star on Time (in %)) ¢ B B &7
n D 10 i
100 100 100 100 100 100 10
CC - : - . e
W EEE L
g ® I3 7
= V:
i) - - i
H
n D £ o
Cce = »
n C T 24 03 Feb o8 Fet 17Fed WFeh a0 ziFeb F et 25e ke , Quarter 1
2020 2020
I Firs Pass Vield I Start on Teme (n 41
= S‘cuadvanliv(PaleueOrders} ¢ ® B [7 OQuadmant4 - (Finish on Time (in %)) s B B I
%0
200 E)
200
= < SAP KPlAnalytics v Q ® @ 2 8
” F 2
g 10 .E
. £ start on Time | 7.311% L
é 1 . *KPI:
g
é
[ start on Time v ] Contributors (1000) oL
0 0 Materials (0):
- 1 2 Plant Material Material ID | PO Number  Schedule Ac
s u B 5w 3
oo T e . o W wm - | i e — - ) | l |
Ol 02Ja D3dan Oélen OSJen O6Jan OFJan DSJsn D9%n 104an 1lan 12/  13dan 154 16Jan  an  18lm  Wlhn P 2 2Bl W W Ol 02 *Time Period: e
2020 SAP Motorisierte... BR1-F3000 1007333 1/2/2019, 1...
— | Year to Date v l
Vear 1 Day
SAP Motorisierte... BR1-F3000 1007319 1/2/2019, 5...
Hierarchy (1)
| s PQO5 BODY001 1007415 1/8/2019, 1...
earch
| SARX PQO5 BODY001 1007414 1/8/2019, 1... I
v SAP
o M abies PQoS BODY0O1 1007413 1/8/2019, 1...
Cancel Apply fY RG] I EICHN Compare KPIS
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Insights on Overall Equipment Effectiveness
Standard metric for measuring manufacturing productivity

Measure productivity with standard pre-delivered OEE calculations

Analytics on identified losses captured during execution

Total production time

Normalization of various losses into time lost

= Analyze OEE across a custom time range, across materials, and across shifts

= Root cause analysis for all OEE losses (availability, performance, and quality
losses)

Perform OEE comparison and loss analysis between work centers, resources,
and plants across different time zones of the world

Unscheduled down

Quality
loss
Performance loss

Planned down

A SY N TAX ‘ \_ = = y Confidential & Proprietary



Root Cause Identifier for OEE Losses
Helps to focus on the reasons for sub-optimal performance

= Root cause analysis for all OEE loss types, e.g. unscheduled down, schedule down, performance loss and quality loss

= |dentify major contributors for losses
= Multi-level reason code drill-down to identify root cause of the issue

OEE_EVOMIXX_SPS “

"36.26.  78.24

/A SYNTAX |

OEE_EVOMIXX_SPS

Reason Codo Distribution

Downiime Loss by Resources

Confidential & Proprietary
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SAP Digital Manufacturing Cloud for Insights

Alert Management




SAP Digital Manufacturing Cloud for Insights
Alert Management — KPI Threshold Violation

Enterprise Hierarchy KP1 Details

.
* Alert Overview

Alert Type: Status: Sevety: Created By: Date Range: V I th I rt . =4 =i

Al v [ M V] @ [ oct15,2020- Oct 22,2020 B clear admrites) (B ISua |Ze e a e S [Z] PAST DUE ORDERS

416 196 27 624 1 13 1 with appropriate e

—3E— filters e o

s 539 ®

AlertD Alert Type Severity Status Count Processor Created On  Created By

Eror Warnings. Information New Acknowledged In Process Completed

Complete alert e

2] START ON TIME

31d13055-b197-4032-9aac  KPI THRESHOLD Warning New 10 Oct 15,2020, 1230:12 PM TECHNICAL_USER > st on TiME
af268t35108c VIOLATED PeRFORMANCE

b900b546-dact-49d6- KPI THRESHOLD.

Warnin 3 > .
) e arisssatas Ly Warning New 9 Oct 15,2020, 12:30:12 P TECHNICAL_USER tO in process e Aoy
| osssabasssadsrs Kbl THRESHOLD ) veweeT
>
O e eilite Eror New 10 Oct 15,2020, 1230:12 PM  TECHNICAL_USER SCHEHOTE CONFORMANGE
e s . s o acknowledge and e
966b-5720l24731e VIOLATED % 20z
FINISH ON TIME
22¢63190-576adoeb- KPI THRESHOLD Eror New 10 Oct15,2020, 12:30:14 PM  TECHNICAL_USER > CO' ' I | ete
8ase-bdsbozecsees VIOLATED NN oL
. 7McBaBba-45CS-4160-8549-  KPI THRESHOLD. . .
O e Warning New 10 Oct 15,2020, 12:30:14 PM  TECHNICAL_USER RO R ARIERNGE
. 6B3abSOcbe6ad0se:  KPITHRESHOLD BUILD CONFORMANCE
mireosewyine iipiite Eror New 10 Oct 15, 2020, 12:30:14 P TECHNICAL_USER
FIRST PASS VIELD
765db49-6lec4702.  KPITHRESHOLD

ACTUAL CYCLE TIME

QUALITY

KPI violation

Personalized subscription for
: alerts on KPI threshold breach at
R e e s g i any hierarchy node as per
personal responsibility

Home

Manufacturing Ins| Manufacturing Network : alize oards and KPIs  Manufacturing Mas

Manufacturing Netw

Push Notification
ST rewET . T— = Contextualize view of alerts; categorized by date, type and
bt il [ S [ S priority
] ' Bl - Push notification without refreshing the page
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SAP Digital Manufacturing Cloud

Integration




SAP°S/4HANA

|_ or Business Suite

Master Data
Material
* Material Classification (001)
« Batch Classification (023)
Work Center (incl. Shifts)
Bill of Material
Routing
Production Version
QM Defect Codes and Groups
Tool (Equipment)

Transactional Data
Production Order
+ BOM and Routing
* Product Serial Numbers
* Product Batch
* Document Info Records
* PRT Assignments
» Inspection Lot (only for order-
based execution)
Floor Stock Receipt
« Serial Numbers
« Batch incl. Characteristics
* Reservation

Transactional Data
Production Order Status
Confirmation
* Yield, Scrap Qty
« Component Goods Issue
incl. Serial and Batch

*  Product Goods Receipt incl.
Serial and Batch

* Order Complete

Inspection Results Recording

(only for order-based execution)

Inspection Points
Floor Stock Return and Scrap

A SYNTAX |

\ 4

Discrete Industries Integration Scenarios for DMC — S/4AHANA or Business Suite

\ 4

Extended Warehouse
Management

Transactional Data

Order Staging Request
Component Consumption
Component Disassembly
Goods Receipt incl. PU/HU
Cancellation of Good Receipt
Cancellation of Good Issue

Transactional Data

« Staging Method
« Status notification
» Stock change notification

Digital
Manufacturing Cloud

A

< Title >

L

Master Data
Create Equipment

SAP Asset
Intelligence
Network

Confidential & Proprietary
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Discrete Industries Integration Scenarios for DMC — S/4HANA Cloud Edition

|— SAP®S/4HANA Cloud |«

Master Data
Material
* Material Classification (001)
« Batch Classification (023)
Work Center
Bill of Material
Routing
Defect Codes and Groups

Transactional Data
Production Order
+ BOM and Routing
* Product Serial Numbers
* Product Batch
* Document Info Records
*  PRT Assignments
» Inspection Lot
Floor Stock Receipt
« Serial Numbers
« Batch incl. Characteristics
» Reservation

Transactional Data
Production Order Status

Confirmation
* Yield, Scrap Qty

\ 4

Extended Warehouse

Management

*  Order

Transactional Data

Staging Request

« Component Goods Issue incl. + Component Consumption

Serial and Batch

* Product Goods Receipt incl.

Serial and Batch

« Component Disassembly
* Goods Receipt incl. PU/HU

Inspection Lot Results Recording » Cancellation of Good Receipt

Defect Recording
Floor Stock Return

» Cancellation of Good Issue

» Stock

Transactional Data

« Staging Method
» Status notification

change notification

Digital

A SYNTAX |

\ 4

Manufacturing Cloud

A

Master Data
» Create Equipment

< Title >

SAP Asset
Intelligence
Network
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Process Industries Integration Scenarios for DMC — S/4AHANA or Business Suite

or Business Suite

SAP°S/4HANA

* Recipe

Master Data
* Material
* Material Classification (001)
« Batch Classification (023)
*  Work Center (incl. Shifts)
+ Bill of Material

* Production Version

* Yield, Scrap Qty
« Component Goods Issue incl.

* Product Goods Receipt incl.

Transactional Data
Process Order Status
Confirmation

Batch

Batch

\ 4

Extended Warehouse
Management

Transactional Data

Order Staging Request
Material Consumption

Goods Receipt incl. PU/HU
Cancellation of Good Receipt
Cancellation of Good Issue

QM Defect Codes and Groups
Tool (Equipment)

Transactional Data
Process Order
+ BOM and Recipe
* Product Batch
* Document Info Records
* PRT Assignments
» Inspection Lot

Floor Stock Receipt
« Batch incl. Characteristics
* Reservation

« Activity Confirmation
Batch Creation

Batch Characteristics Update

Inspection Results Recording

Transactional Data

Staging Method
Status notification
Stock change notification

Inspection Points

Floor Stock Return and Scrap

Digital

A SYNTAX |

\ 4

Manufacturing Cloud

A

< Title >

Confidential & Proprietary

46



Process Industries Integration Scenarios for DMC — S/4HANA Cloud Edition

|— SAP®S/4HANA Cloud

Master Data
Material
* Material Classification (001)
« Batch Classification (023)
Work Center
Bill of Material
Recipe
Defect Codes and Groups

Transactional Data
Process Order
+ BOM and Recipe
* Product Batch
* Document Info Records
*  PRT Assignments
* Inspection Lot

Floor Stock Receipt
« Serial Numbers

» Batch incl. Characteristics
* Reservation

Transactional Data
Process Order Status
Confirmation
* Yield, Scrap Qty
» Component Goods Issue incl.

Batch
* Product Goods Receipt incl.
Batch
Inspection Lot Results Recording
Defect Recording
Floor Stock Return

A SYNTAX |

\ 4

Digital

Manufacturing Cloud

\ 4

Extended Warehouse
Management

Transactional Data

Order Staging Request
Material Consumption

Goods Receipt incl. PU/HU
Cancellation of Good Receipt
Cancellation of Good Issue

Transactional Data

Staging Method
Status notification
Stock change notification

A

< Title >
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Integration Architecture for DMC — S/4HANA or Business Suite

Firewall
_______________ SAP Business Technology Platform Your Datacenter
E 3rd party L_ ___________
1 Applications 1 — SAP°S/AHANA
GEE L L PP ! or Business Suite

Digital
Manufacturing Cloud

Firewall Production Process
& Public API

‘
=@ e T L@
onnector l l
¢ Cloud
I I | . o Connector

Extension Factory Integration
Digital Kyma Runtime Suite <
Manufacturing Cloud etttk o= | Extended
for edge computing : Your Apps & ! : Your iFlows & ! Warehouse
[ Extensions | [ Extensions | Management
Edge Device beceecccccaaea- ' ettt '
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Integration Architecture for DMC — S/4HANA Cloud Edition

[}
: 3rd party
] Applications

Firewall

Cloud
Connector

__

Digital

Manufacturing Cloud
for edge computing

Edge Device

D Sccure Tunnel

SAP Business Technology Platform

“““ &

Digital
Manufacturing Cloud

Production Process
& Public API

REST/SOAP

!
__

Extension Factory
Kyma Runtime

e
! Your Apps & :
| Extensions 1

__

Integration
Suite

]
: Your iFlows &
] Extensions

A

A SYNTAX
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a4 OData

SAP®S/4HANA Cloud

Extensions

Firewall

Optional for

|

Your Datacenter

Cloud
Connector

&)
!

Extended
Warehouse
Management

Confidential & Proprietary
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*) Shop Floor Designer (SFD) gets renamed to Production Process Designer (PPD) in
2111.

SAP Plant Connectivity on edge

= SAP Plant Connectivity is available as SAP Plant Connectivity
on edge (PCo on edge) as a containerized version.

= PCo on edge is integrated with the SAP Edge Lifecycle
Management approach employed by SAP Digital Manufacturing
Cloud for edge computing and is fully managed from the cloud.
The focus is on ease of scalability, availability, and
upgradability.

= PCo on edge is offered as a part of SAP Digital Manufacturing
Cloud for edge computing and is deployed in one cluster on an
edge device with SAP Digital Manufacturing for edge computing.

= Model and configure the manufacturing processes used by PCo — e
on edge in SAP Digital Manufacturing Cloud using features
provided by the Production Process Designer*) and Machine
Model.

) EquprmntTamoite o ndestorn HTemperature ) Temperaurs

=  When using PCo on edge, you connect to an OPC UA server as
the data source for shop floor data. You can use subscriptions
and queries to monitor tag changes.

A SY N TAX ‘ < Title > Confidential & Proprietary 50



Comparison of Upgrade Procedures for Cloud and Edge

Digital Manufacturing Cloud
(add. differentiation Q/P landscape)

Edge

Major Upgrade -

Every 3 Month

Fixed quarterly schedule (typically time
window on Saturday)

Planned downtime (ambition to
minimize impact continuously)

= Maximum of 3 month time to perform
upgrade (before next cloud release)

= Flexible upgrade triggered by Customer

Minor Upgrades .

A SYNTAX

Regular between major Upgrades

= Delivered Frequently

= Provided only for current Release

= Flexible upgrade triggered by Customer

{ N
]
= l:!ﬂ (]
=
\ J
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Further Information

Key Links:

SAP Innovation

SAP Road SAP Manufacturing  SAP Support SAP Partner Portal
Maps Community

Where to go to Provide Product Feedback and Ideas:

SAP |ldea Place Influence Programs

Groups

A SYNTAX | <Tite>

Discovery

SAP Help
Portal
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