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Challenges in Manufacturing

Silos, disconnected systems and manual processes across manufacturing

GLOBAL COMPANY

[ e

PLANT A PLANT B PLANT N

Resource network and
modular manufacturing

e

Lack of data transparency for consistent
performance measurement across plants and
contract manufacturers

Hard to optimize existing labor and equipment
capacity to deliver on production plan to meet demand.
Lack of agility to adopt modular and hybrid
manufacturing.

Manually intensive production line and machine
operation with automation silos.

Inconsistent and low asset uptime and performance.
No integrated actors and sensors.




Industry 4.0 — by SAP
Leveraging Intelligent Enterprise Technologies and Applications
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Achieving a Resilient Supply Chain from Design to Operate

Synchronized Planning
Planning as a continuum across
the supply chain

Industry 4.Now
Automate for productivity

Business Network
Connect for next-level business
collaboration

Sustainable Supply Chain
Circular Economy for zero waste




SAP Digital Manufacturing Solution Strategy

A complete portfolio of manufacturing solutions to support digitalization and Industry 4.0

SAP Digital Manufacturing Cloud (DMC)

= Manufacturing Insights

Manufacture Operate = Manufacturing Execution [
"""""""""""""""""""""""""""""""""""""""" = Industrial Internet of Things

Supply Chain Networks (LBN + AIN)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, *,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,},,,,,,,,,,,,,,,
EPD ‘ Supply Chain Control Tower ‘

= Collaboration | I

= Engineering
= Connected products BP ' ‘ PM (S/4) ATP (S/4)

* PLC (future) . 580P ePP/DS (S/4) bMc | '

= Demand Management [ * Finite production planning * Recipe Managememf T™ (S/4)
PLM (S/4) = Inventory optimization [ Production Operations || = Resource orchestration ASPM ‘ .
= Recipe Development = Response and Supply [ QM (S/4) * Shop floor design Yard Logistics (S/4)
= Product compliance = Demand-driven MRP EHS (S/4) = Shop floor insight | :

SAP Manufacturing Suite
- Changs record * Predictive qualty - = SAP Manufacturing Integration and Intelligence B
= Product Data PDMS EWM (S/4) 5
TN T Bl M S — — = SAP Manufacturing Execution

ME & MIl DMC EWM (S/4 . .
= Mfg execution : = Mfg execution AssetManager ‘ + Log. Lxec)ution U SAP Plant ConneCtIVIty

Plant Connectivity loT and Edge —
g a- L i .
S SAP S/AHANA Manufacturing
usiness - - -
Technology anatyios W et TN Hechooiogies U Dovelopment imegratin 4 = for Production Engineering and Operations

= for Planning and Scheduling
= for Quality Management
= for Environmental, Health & Safety
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Digital Manufacturing
Cloud Insights
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Example for Hybrid Digital Manufacturing Landscape
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https://blogs.sap.com/2016/03/04/int203-integration-solution-advisor-methodology-isa-m-sap-teched-lecture-of-the-week/

SAP Digital Manufacturing Cloud
Automate processes and resources to improve manufacturing efficiency, quality and productivity

6602.  9898.  75.86. )

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 Fulfillment, Overall Equipment Effectiveness, loss
analysis along with machine data to identify improvement
opportunities.

Ability to collect and share product genealogy data between
members of the network to trace accountability and provide
transparency.




SAP Digital Manufacturing Cloud for Execution: Schedule, automate processes and
resources to improve manufacturing efficiency, quality and productivity

SAP Digital Manufacturing Cloud for execution (DMCe) — Discrete Industry

Default Work Center POD

Enable resource orchestration by dispatching and sequencing
operations to compress the manufacturing lifecycle and provide
real-time production performance tracking

Implement top-floor to shop-floor scenarios to achieve rapid
return-on-investment through out-of-the-box integration to
SAP solutions

Utilize intuitive user interfaces (Ul) for production operators
and transform to paperless production, lowering cost and
increasing productivity.

React quickly to unexpected events by monitoring the entire
manufacturing process to optimize resources and speed
execution utilizing built-in intelligence

Machine learning models assist operator on the shop
floor to execute visual inspection tasks of manufactured
products.



SAP Digital Manufacturing Cloud for Execution: Schedule, automate processes and
resources to improve manufacturing efficiency, quality and productivity

SAP Digital Manufacturing Cloud for execution (DMCe) — Process Industry

©  08:50:45
Create

Provision of the new Order POD to support order- based ok -
execution of process orders with single batches P e

Implement top-floor to shop-floor scenarios to achieve rapid
return-on-investment through out-of-the-box integration to
SAP solutions

Utilize intuitive user interfaces (Ul) for production operators
and transform to paperless production, lowering cost and
increasing productivity.

React quickly to unexpected events by monitoring the entire o
manufacturing process to optimize resources and speed

execution utilizing built-in intelligence
: J 4945.  93.71

Downtime Occurmences

Collaborative integration to allow you to respond quickly 4032.00 .- 15 .

to unexpected events

(New 26
. 1
. O

B UHSCHEDULED S0




SAP Digital Manufacturing for insights: Intelligent insights and analysis across global plant
operations

SAP Digital Manufacturing Cloud for insights (DMCi) e
ISA-95 & ISA-88

Adaption to any manufacturing process and global visibility

and analytics for key performance indicators across a single
plant or global operations

Full integration to combined business and operational data from
ECC, S/[4HANA and the Manufacturing Suite for improved
decisions

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

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

Manufacturing Performance Management with OEE insights,
production performance KPIs (standard and customized) to
lower operational costs and target CAPEX and OPEX
investments
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SAP Digital Manufacturing Cloud for Execution
Discrete Industry — Production Operator Dashboard(POD)

¢ SAP  DMEWORK CENTER POD @ OB a8

Production Operator Dashboard

Wark List (25)

® Support operators with a highly flexible and
intuitive user interface (POD)

® Configure and design the POD based on user
requirements

® Display execution-relevant information of
production orders

® 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

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

® Monitor OEE using established KPIs in the
POD

® Post operation activity-level yield confirmations

happen automatically as well as goods
receipts as units are completed




SAP Digital Manufacturing Cloud for Execution
Discrete Industry - Work in process management routing

» Linking an operation activity to the next operation activity
as well as linking to operation activities further down the a o Manage Rouings Qe BE
routing

= Loops, multiple next steps and operation activity
groups
» Linking of an operation activity to 1 or more subsequent
operation activities (Next Step)

= Linking an operation activity to itself or previous operation
activity (Loop)

= Any Order and Simultaneous Operation Activity groups are
available to enhance flexibility in processing WIP

< SAP  Manage Routings D @ &

= Special Operation Activity Routing

= A Special Operation Activity routing can be created via the Manage
Routings app or via the Manage Operation Activity Master app.

= Generally used for exception processing, a Special Operation
Activity is the first step on the special routing. An SFC can be
started at this special operation even if in queue at another
operation on another routing.

= Nonconformance Routing

= A nonconformance routing can be created via the Manage Routings
and can also contain loops and multiple steps for conditional SFC
processing.

» SFCs can be sent to nonconformance routings via the
Nonconformance logging. Upon completion of the nonconformance
routing, the SFC can be returned to the production routing.




SAP Digital Manufacturing Cloud for Execution
Tooling - Integration of tools from SAP S/4AHANA with tool planning, scheduling, and logging

= |ntegration of tool materials (PRT) < SAP  Load with ool Asi s
from SAP S/AHANA and the ability to ] [imeenosevemeeo | B 1874898 o
create tools locally in SAP Digital " Tools 1)

Manufacturing Cloud for execution | ' Gl i .

DRILL_TEMPLATE

» Enhanced production order
integration to include material and
equipment PRTs assigned to
operation activities. These
assignments can be used for
scheduling in Resource
Orchestration (REO) and tool
logging.

» Planning and scheduling of tools in
Resource Orchestration (REQO)
including tool reservations for a work
center and visualization of tool
assignments in the Gantt Chart

» Logging of tool usage in the
production operator dashboard
(POD) as well as automated logging
of tool usage assigned to Resources




‘Enhanced in 2102
SAP Digital Manufacturing Cloud for Execution

AlI/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.

1Ol < SAP Visual Inspection POD Qa ® @m A 8
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

. d L SAP DosconloOpleu(e with Digntal Mafmhc\u?u‘
right Nonconformance using the machine B witugrared Jion 2020

learning model and highlight regions with Production Order 2001438 h, ™
defects Product Type.  D20_DMC_CONTROL_HEAD ([ilg lis

= Create custom production operator dashboard
with visual inspection plugin.

Wrong Sticker Position

= Automated collection of images and inspection
results which can be downloaded as analytical
data sets to train new machine learning

models. Watch the Video on how Visual Inspection works



https://sapvideoa35699dc5.hana.ondemand.com/?entry_id=1_p3ss7uhx
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‘Enhanced in 2102,
SAP Digital Manufacturing Cloud for Execution

Capabilities for Consumer and Process Industries

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

» Execute Batch related Process Orders in the Production 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 goods movements for goods issues and receipts seamlessly integrated with
S/IAHANA

» Record inspection results integrated with SI4AHANA 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




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

< m Default Order POD v oy @) A £
* Integrate process orders with S/4AHANA
= Provision of the new Order POD to s O g -
support order- based execution of process
orders with single batches _

Process Orders (3)

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

Order ID atch Material

1002865 0 9 T_POWDER000O

» Configure and design the POD based on
user requirements

1002866 0000001090 T_POWDERO000 Powder (bulk) - 000 i Mar 17 — 24, 2020

1002871 CHEMO317 T_POWDER00O Powder (bulk) - 000 [ Mar 17 - 24, 2020

= Start and Complete Phases

» Guide operators using Work Instructions
in the POD

= Support of Data Collections to collect
execution related data

Main Page / PHASES

Order ID - 1000076

» Display Long text for Process Order
Phases

= Record inspection results for process
order operation/phase (inspection lot type —r
03) and integrate with S/4AHANA

D2C_C_105

D2C_C_106




SAP Digital Manufacturing Cloud for Execution
Process Industry — Integrate goods movements from the POD to S/4AHANA

= Confirm quantities and activities on

7o\ TN N o N
( ) =D (dm) (&) (B)
h I I \___/ Phase Details \ “— / Work Instruction List \, ="/ Quaniity Confirmation Material Consumpti... \ =/ Activity Confirmation \ "/ Data Collection List

Components (2)

» Record consumption of components
and batches to trigger goods
movements in S/AHANA

» Create batches for Main and Co-/By-
Products in S/4AHANA triggered from
DMC

» Post Goods Receipts and integrate with
S/IAHANA

Create Goods Receipt

Material Number:
*Quantity / Unit ‘
*Batch Number: ‘ DEMO-AHM-1

*Storage Location: ‘ 101B

Posting Date: | August 27, 2020

Comments:




SAP Digital Manufacturing Cloud for Execution
Post-Production-Reporting POD

Post-Production Reporting POD (Default) v a @ 4 A

= Report Production e.g. < B
after a shift in one common
Ul

» Report Actual Start/End
Data

= Consume Materials,
Confirm Quantities and
Activities in one step

17:21:00

Add Non-BOI

D2C_C_106

10.000 of 0L

Quantity Confirmation
Quar Type
Yield

Scrap

Activity Confirmation

SAP_02 (Machine)

SAP_03 (Labor)




SAP Digital Manufacturing Cloud for Execution

Product History Report for Process Industry

» Existing PHR report has been
enhanced to enable using by

Process Industry Customers.
< SAP

Product History

* |nput parameters and report
terminology will be set
automatically either to Process or
Discrete based on industry type for
Plant specified in User profile.

Activity Log Data Collection Nonconformance

» User can search by Batch, Operation Activities (26) | search

Material or Order after pressing a Charge Phase
value hElp button. 10107185 0050

0050
0060
0040
0040
0040
0050

0050

Work Instructions

Search Batch

Batch

0000000385

Q
Operation Activity

1004050-000000-0050

1004050-000000-0050

1004050-000000-0060

1004050-000000-0040

1004050-000000-0040

1004050-000000-0040

1004050-000000-0040

1004050-000000-0050

;?

Custom Data

Version

A

A

Material

S5_MAT3/A

Description

phase 2 Recipe Group
50000008

phase 2 Recipe Group
50000008

phase 3 Recipe Group
50000008

phase 1 Recipe Group
50000008

phase 1 Recipe Group
50000008

phase 1 Recipe Group
50000008

phase 1 Recipe Group
50000008

phase 2 Recipe Group
50000008

Order

1004050

Resource

MIXING

MIXING

MIXING




SAP Digital Manufacturing Cloud for Execution
Product History Report for Process Industry - Timeline screen

= User has to select an
Operation Activity to
get a detailed
timeline screen for it.

» This screenis
available for single
Operation Activity /
Charge combination
only.

Activity Log

< SAP

Product History

0000000385 5

Order: 1004050
Order Type:  Production
Work Center:  MIXING

Data Collection Nonconformance Work Instructions

Operation Activities / Phase 0040, Operation 1004050-000000-0040

Complete
10/09/2020, 01:57:34

Routing / 1004050/ A
Version:

Phase: 0040
Work Center:  MIXING

Complete
10/09/2020, 01:11:12

Routing /1004050 / A User:

Version:
Phase: 0040
Work Center:  MIXING

Complete
10/09/2020, 01:11:12

Material / Version: S5_MAT3 /A
Description:  Copy from SG24-English
BOM / Version: 1004050-S5_MAT3-1-2 / A
Description: S5_MAT3

—~HA—

Custom Data

Complete

isabelle.xu01@sap.com 10/09/2020, 01:11:12

Routing/ 1004050 /A
Version:

Phase: 0040
Work Center:  MIXING

Complete

isabelle.xu01@sap.com 10/09/2020, 01:11:12

Routing/ 1004050/ A
Version:

Phase: 0040
Work Center:  MIXING

Routing / Version: 1004050/ A
Description:  S5_MAT3

User:

User:

isabelle.xu01@sap.com

isabelle.xu01@sap.com




SAP Digital Manufacturing Cloud

Resource Orchestration

S

Outline



SAP Digital Manufacturing Cloud for Resource Orchestration
Discrete Industry — Resource Orchestration & Dispatching

Resource Orchestration & Dispatching

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

Dispatching and Monitoring m @

ShowFiller Bar  Restore  Filters [{Gol

® React quickly to unexpected events utilizing built-in | ‘ T * Sl cllc 0o :
intelligence ' '

>
u}

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

Labor Assigned

® Provides multiple options for dispatching

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

b??b?bbb
0O 0 o DO O 0o 0

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

Labor

® 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




SAP Digital Manufacturing Cloud for Resource Orchestration
Resource Orchestration — Operation Merge in Planning Board

Dispatching and Monitoring ~

< SAP

= The supervisor can
click “Related  — S R AT T
operation splits” which
will have the details of
the related operations
in the Info area along
with Merge button

Operations

» The supervisor can
select any operations
and click on “Merge” to
perform the merge
operation

Standard © a : ergar Restore Firers [

» The selected operations
are automatically A
merg ed - i v o S - 7o Operatio Sequence spl e Order Quantiy Split Quantity

7 BR-INSP001 BR-INSP

Dispatch spatching Scheduling H | % 2 y v &’ Related Operation Splits

Operations selected for Merge



SAP Digital Manufacturing Cloud for Resource Orchestration
Discrete Industry — Labor Management

2 SAP Labor Shift Planning B o

Capacity

576 15322 160 n 192.. 224 . 104 w

Labor Management

® Manage shifts and labor considering labor
gualification and certification

® Assign labor to work centers and if required to
time intervals

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

® 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 scheduling and
dispatching app

® KPIs 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




SAP Digital Manufacturing Cloud

Edge Computing




Industry 4.NOW: DMC Edge + Edge Services + Edge LM = Edge Computing

=  Setup + Onboarding

= Azure Stack Edge

= Order Appliance through Azure Portal
» Receive and Configure Appliance

DM

S
Platform Policy
Service

= Edge Node Configuration

= Cluster Registration
Configuration (BOSS)
Application Deployment
Trigger Initial Data Synchronization
Access to DMC Edge Launchpad
& Monitoring / Logging

= Usage + Operations
T \ Factory Appli Appli
= DMC Application Scenario gl sl
= Create and execute shop order

= Monitoring / Logging NI P11 g

= Monitor DMC application and logs

DMC Digital Manufacturing Cloud

BOSS Business Objects Synchronization Service
ELM Edge Lifecycle Management

ELMO Edge Lifecycle Management Orchestrator



SAP Digital Manufacturing Cloud EDGE - Lifecycle Management

Central
Operator

Plant
Operator

< SAP Edge Services Management v

Edge Services |
agement

1) Setup
Hardware +
Registration
with Azure

Add Partition Tags

Tag Name

plant

Choose Application

DMC Edge

NGX Reference

re

ad APP

Cancel




SAP Digital Manufacturing
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SAP Digital Manufacturing Cloud for Insights
Global Level and Plant Level Insights

SAP  Plantinsights v a @ @ o a

Global Level and Plant
Level Insights < W ol

Standard v

® Use out-of-the box standard pre-
delivered manufacturing KPlIs fed - D

Material Group

with ERP, ME and DMC execution
data Past Due Orders Production Order Co... Schedule Conformance
. . = . 4254 o 74.46 . 25.71
® Gain real-time visibility and :

monitor the performance of the /At sta
production process from a regional
level through geographic mapping

® Compare the performance
between regions, between plants
within and across regions,
between work centers and
resources

2.364 o
6.412 o

® Get quick visibility of personalized o )
KPI's in “Global Insight” to identify -
non-performing regions, countries
and plants

37.931¢

N 33.333 9
SouthAmerica

BLR7
Africa
KPI1

18.750

) 27.272
SouthAmerica

PCo1
50.000

NorthAmerica



SAP Digital Manufacturing Cloud for Insights
KPI Analytics

< SAP KPI Analytics v Q @ ® 4 &

= starton Time | 7.311%

*KP|

KPI Analytics

% PO Not Started on Time By Material Top (100)

| Detalled ana|yS|S us'ng KPI — 5 : E:vEMTTESTNG LONG_MATERIALNO_INT_WI
analytics application to identify } 5
contributors impacting the , ‘ \\\\\\\\"’l/// g
production performance kil \\\ // B e e
W BR1-F1000

SAP x

I

Il PHONE_UR
Ml PHONE_BETA

® Visibility of key areas impacting

I

the performance of any selected LB "/}' § B i
KPI v [_] southAfrica ////// \\\\\\ : ;:D::iﬁmu
. ) ] MEO2 [l PHONE_ ERY
® Drill-down to find the root cause on_wei //Iﬂ\\\ s
pointing to which material, work il w2 _ i
DN_WC3 < SAP KPI Analytics v Qa @ @ 2

center, or order is causing the loss

MEWSPT

in KPI values yestean 1 . Start on Time I 7.311 %
Contributors (1000) i}
Compare Varlous KPl S aCFOSS AST_WC Plant Material Material ID Contributors (100D)
different nodes of the enterprise MED2 W Materials (0):
; . sap Motorisjertes Fahihim.. | BR1-FI0R ! | Plant Material | Material ID | PO Number  Schedule ...
hierarchy — . T I |

*Time Period:

® Save the comparison result as a ["Year to Date
tile for instant access SAP Motorisierte... BR1-F3000 1007319 1/2/2019, 5...
Hierarchy (1)

SAP Motorisierte... BR1-F3000 1007333 1/2/2019, 1...

con BODYO001 1007415 1/8/2019, 1...
Search

SARRC BODY001 1007414 1/8/2019, 1...

v [v] sAP

BODY001 1007413 1/8/2019, 1...

s [ Africa

Add to Compare



SAP Digital Manufacturing Cloud for Insights
Overall Equipment Effectiveness

< SAP OEE Insights v a @ B o 8

OEE_EVOMIXX_SPS ™

Overall Equipment

Effectiveness e e -
D
® Overall equipment effectiveness ;
(OEE) analytics based on SAP 26| 7824. 4945. 93.71.

ME-OEE, SAP DMC Execution
OEE and SAP MII-OEE

® Complete visibility of time losses
happening in different buckets

® Analyze OEE over any defined
level of the enterprise hierarchy
across a custom time range,
across materials, and across shifts

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

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



SAP Digital Manufacturing Cloud for Insights
Design and Customize Dashboards

¢ SAP Dashboard Designer v Q @ @ 42 &
4 . = & 9 S 63 & Untitled *
Design and Customize
DaS h b oar d S w9 v Layout Controls
® Compose instant interactive dashboards using Horizontal Divider
user-friendly features and filtering capabilities Vertical Divider
® Define layouts of your choice V' Fitter Bar
® Drag and drop KPIs for instant visualization = e
and integrate them grouped by any of the > Standard KPls
defined dimensions ol

< SAP
® Multiple visualizations, i.e. charts (line, bar, pie, Shop Floor Insigts

donut, horizontal bar, stacked bar, heatmap)
and tiles

Dashboard Designer v

® Choose decimal format, colors, target lines,
etc.

 DMC_CONTROL_HEAD_YELLOW CMPLX |pue couraol HEap VELLOW. .

[ ] P e rSO n al iZe th e fi |te r O pti o n fo r q u ick aCCESS Of D20_DMC_CONTROL_HEAD_BLUE_CM... [Pl R e LI MO T | D20_DMC_CONTROL_HEAD_BLUE_Si... DZDJ}MCJ:GNTRU\;H#
data in dashboard

Gatact Count

® Value help for all the dimensions available for
filtering in the filter bar

FinishonTime(...

® Store multiple filter variants and choose to 91.29
have one as your default )

® Enhanced with drill charts to perform root " — 5.26
cause analysis e

a B @ o &

No Data



SAP Digital Manufacturing Cloud for Insights
Shift Based Production Analytics

Shift Based Production
An al yt | CS Time Range: Plant Id Resource

Month to Date x BLR7 x = 2 ey m
® Monitor manufacturing data for

resource level transactions across Opera...  Top 10 (Quantity Completed) @ & & 7 al  Nonconform..  Top 10 (Defect Count) @& 3
defined and maintained shifts

B Quantity Completed - B Defect Count

® Enhance the analysis of productivity
and performance on resources on a
shift level to gain insight on its

influence 7 PaintResource * v
® Compare production performance
across shifts to identify best run shifts ime Range: Plant Id: Resource: shif:
and trigger actions to collect best | BLR7x BR-PAINT x
practices

® Monitor and track actual cumulative ' c O Timestamp
production against planned production
in current shift to deduce action plans
against any deviation

—e~— Quantity Complet.. Production rate(Custom)

—e— CumPlanned

—e= CumActual

® Slice and dice across shifts over £
performance indices and other ' S
dimensions (such as resources, pon
changeovers, etc.)

11:.00 11:15 12:00 12:00
Apr 2 20 )

Timestamp Timestamp



SAP Digital Manufacturing Cloud for Insights
Live Data Visibility

Time Range: Plant Id: Resource:

Month to Date ® [f] s BR-PAINT00L

Live Data Visibility

® Get near real-time visibility of key
production information (e.qg. yield,
scrap, production rate, etc.) for any
selected duration -

Production Information Praduction rate every 1 min Heaafi L Plan vrs Actual Production Haaf§f L

1500.00 100

1 Quantity Completed 1 Expected Quantiy
I Reported Scrapped .

0.80 Reparted Yield Qua .

1000.00

g

500.00

PlannedQuantity & ProducedQua...
Expected Quantity & Reported Sc...

g B 3

® Calculate measure on live
transactional data (e.g. defect per
unit, quantity variance, etc.)

" Get near real-time visibility of "W

machine parameters to get
operational visibility

PTTestEquip

® Get to monitor and check current
value and trends

® Qverlay tag values & business KPIs
on top of an image providing more
contextual real-time insight

B Associate sensor data with business
data for better production insights




SAP Digital Manufacturing Cloud
Shop Floor Designer
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SAP Digital Manufacturing Cloud
Reusability across production processes

LoopPrint Save  Delete <o
No description

Visible to Automz

Reuse parts Of a prOdUCUOn process Runtim : Cloud ariables (1) Publish: No
across designs by creating snippets

= Copy the selected services and control
components to a central place

= Derive the attributes across designs

Retrieve_SFC_Centri... ScriptTask ScriptTask_1 X
Type: Servie

ce pe: Script Task pe: Seript Task onditio
- SFC Production L1 P condition

SFC Production Activities

= View snippets created by all users N
= Capability of managing snippets

Print_Document
Type: Service
e Provider: Document




SAP Digital Manufacturing Cloud

Machine and Process Orchestration — Production Process Debugger

¢ GAF  oosign Production Processes v \ o ko

® L4 (PD

< SAP Monitor Production Processes v

main#12 Next Breakpoint | [ Next step | [ Restart Debugging | [ Exit Debuggin

Shop Floor Design: Runtime Environment:
2102_demo/ 1.8 Cloud

Edit Breakpoint (!E} @ 8% Q O Selected Step - Start SFCs

Step ID: Start_SFCs
Start_SFCs : Description: Starts one or more SFCs at an operation activity and resource.
Sevien Moves the SFC quantity from an in queue status to an in work status at the
Frovider: SFC Production operation activity. Multiple SFCs are started as a single atomic unit, meaning

(8] failure to start one SFC fails t!

readindicators SoriptTask
Type: Indics Type: Seript Task.
MMServic

Category  Data Type

Input (5) Output (1)

MMServices

quantity (Double)

— e plant (String)*

Log_DC
Type Senice sfes (StringArray) »
vice Provider: Data Collection

Collection

Dal

operation (String)*

resource (String)*

Processing Step - Input Processing Step - Log
Start_SFCs

Parameters and Variables Select Variables

[Info] Started process instance with id 1bSegeSc-d1d0-426f-8824-b7b780133aa1
Name Data Type EXPreSSIDn Value [ln'o] Variable s created with value: SAP8177
[Info] Variable version is created with value: ERPOO1

Guantity  Double [info] Variable operation is created with value: 1007557-0-0010

wcapr [Debug] Executing async job for 23417d92-4190-4729-bcb7-3e977efo302e, with job id acs!
plant  String SAP SAP 773f-11eb-8985-eee€0a99c161 version String [‘erpoo
sfcs SuingAmay  [sfc] [SAPB177"] [info] In StartEvent, executing NoneStartEventActivityBehavior

; } s AfOD 4725 beh7-3e577eia302 7 R —
) fino] Sequence flow wil be taken for 23417d92-4f90-4729-bch7-39776i9302¢ > 0d144 ation sting [T oo

operatio ¢ opertion 1007557-00010 edb?-419c-a15(-a79d4625ebcd
n ring operation [Debug] Created async job for 0d14d4d0-edb2-419c-a15f-a79dd625e6cd, with job id aff8b

Start a debuggi ion from the “Desi T s

a a e u g g I n g S eSS I o n ro m e eS I g n resource  String "P_DEFAULT o necayir 1 [Debug] (oz{(ﬁ;i:;ﬁji};;:ﬁg:g—:jt:&—dlSc—alSfra79d462596cd_ with job id aff8b870-77
g T ] - - 11eb-8985-eceeDad3c161

Production Processes™ app after the e e st ot

[Debug] Unlocking job for 0d1444d0-edb2-419c-a15f-a79d4625e6cd, with job id aff8b870-

11eb-8985-eeee0ad9c161

deployme nt of the prOd uctl On p rocess Name Data Type [infa] In ScriptTask, executing Secure JavascriptTaskActivityBehavior
[Info] Variable sfc is updated with value: SAP8177

Start
[Info] Variable operation is updated with value: 1007557-0-0010
[sape177 [Info] Variable version is updated with value: ERPOO1
— [info] Sequence flow will be taken for 7353d616-0ebB-41d5-0b20-9807694dda54, 0d1444c
) ) —_—— edb2-419c-a15(-a79d4625ebcd --> ccbBaadd-1194-debc-9b66-dae0190d4d32
peration String 1007557-0-0010 [Info] In ParallelGateway, executing ParallelGatewayActivityBehavior
F— [Info] Sequence flow vill be taken for 63ee25ea-b7bs-474e-bBbé-d6(867386341, ccbbaad
version string B 1f94-4ebc-9066-4a€0190d4d32 > 96b65CB1-chda-4cdc-a62a-08(027152314
— {Info] Sequence flow will be taken for 861d753a-e957-4bag-84eB-ddde3eca4776, cchbaac
1194-4ebe-9b66-12e0190d4d32 --> F25dc05a-09bb-4dd0-0432-04ccBBB2a454

Name Data Type Value

sfc String \ SAP8177

sfc String




Newin 2102
SAP Digital Manufacturing Cloud

Machine and Process Orchestration — Production Process Debugger

= Switch on the Edit Breakpoint toggle and click on the step on which

you Want to add a breaprInt < SAP Monitor Production Processes v Q L PD
= When debug a parallel execution, you can choose which branch you main#12 [Nt o] (Ner tep ] restor obugsing ) x o |
want to execute by clicking the step with icon B, and then click “Next Shop FloorDesgn e Enionmen @
BreaprInt or NeXt Step Edit Breakpoint ‘:E'@ - & g & O Selected Step - Start SFCs
» The step view shows the selected step's name, description, step ID, : Step st scs )
input and output parameter information ¢ T b e
failure to start one SFC fails th
= Process Execution Control i - S
= Next Breakpoint: Let the debugging process stop at the next breakpoint. oty o
The previous steps are executed. § plant (sring)* @
: 2 sfcs (StringArmay) *
= Next Step: Let the debugging process stop at the next step. The ° S : operation (Sting)
previous step is executed. reepirce (Suing*
. . n rocessing Step - Inpu P ing Step - L
= Restart Debugging: Terminate the current debugging process and start o s () L ‘ paramatars and variabies ()
[Info] Started process in ce with id 1bSe9e5c-d1d0-426f-8824-b7b780133aal
another One. Name Data Type Expression Value [Info] Variable s - 7 Name Data Type Value
[Info] Varial
- . h i quantity  Double Va e v ¥ ) sfc Striny SAPB177
= Exit Debugging: End the debugging session and go back to the normal o sne we s e B T m: |
design time of shop floor designer. s sy [ TSR : o ke for oL Toss A AT BT e s
. . ! :pemm String 'operation’  1007557-0-0010 e ) sync job for 0d1444d0-edb2-419¢-a15f-a79d4625e6cd, with job id aff8b
» The parameter view shows the current processing step name, input wore g ORI o oca
a 3. - : 1 - -
parameter name, type, expression and value and additionally the v step - Ouput
same of the previous step name. You can edit the previous step sampe  vae
output parameter value to update the next step’s values. A s ity U =i
sfc String [ sape177 y 200507 sl
= The log view shows real-time log information with debug log level. woon g [saermraoon | Siscai srscizoncs > e 1O e e 0ot [] version
. S e flov 9 cet —
" . - . : version String B 1164-debc- a : [v| operation
> The Parameter and Varlable pane |IStS SeIeCted process Varlables’ ]ife;filitlebi-;‘;sa-daeﬂl?()dfldiz--J:- fZSGCOSa-Jé;g?;:id0-9431-44.::6532“5(:

output parameters of previous steps, input parameters of the process
instance. You can edit the value of each parameter

You can configure which variable or parameter to display by choosing Select Variables



SAP Digital Manufacturing Cloud for Execution
Extended Warehouse Management (EWM) Integration

» The ERP integration has been enhanced
to enable scenarios related to integration

with EWM and shop floor inventory in Inbound
DMCe: ‘Delivery
= Single Order Staging Request provides for Source y
sending a request for the components to be Source Handling
staged for a specific order. The staging request Storage Bin Uit

can be sent by “Release Order” in DMCe or
“Auto_Stage” service configured in production
process. You can stage packed or unpacked
materials pallet-wise (handling unit after
handling unit) from a warehouse managed with
SAP Extended Warehouse Management
(EWM) to a production supply area (PSA).

= Single Order Staging Confirmation will allow
the transfer of shop floor inventory data from
SAP EWM to SAP DMCe when the warehouse
task of component staging is confirmed by the
warehouse operator in SAP EWM.

= Component Consumption to EWM supports
the reporting/reverse of Component
Consumption w/o yield/scrap confirmation
directly to SAP EWM.

= GoodsReceipt Upon Packing Unit
Completion will transfer a goods receipt
message from DMCe to SAP EWM.




SAP Digital Manufacturing Cloud for Insights

Core - SAP Analytics Cloud Integration

Manufacturing data in SAP Analytical Cloud (SAC)

= Set up live connection from SAC to Digital Manufacturing Cloud for Insights

= Use DMC Insights KPIs in SAC stories and combine with other data in Digital
Boardroom

Digital Manufac

1,542 63 94 41 913 0 998

C L
O 0 U

SAC Stories in Dashboard Designer for Enhanced Insights

Drag-and-drop SAC stories with ease into dashboard designer

Contextualize SAC story content with production performance
management KPI's and content available from DMCi

Leverage the complementary strengths of SAC and DMCi

< SAP  Dashboard Designer v Q ® 0 8

efectCount(YTD) TorBOTIOM & §

terlt
DMC Content nts
1000

OEE(YTD) orsorron 2 ¢ Bl a a & 2

DMC Content
ent

At -3
> LEGENDS SAC . 3
Story Content  fie =50

SAC:Story




Manufacturing Quick Links

QUICK LINKS
Industry 4.0 & Application Related: Industry 4.0 Blogs:
e SAP Digital Manufacturing Solutions in SAP.com Industry 4.0 — An elusive starting point!

e SAP Industry 4.Now
e SAP Industry 4.Now Maturity Assessment

Videos:

e Visual Inspection by SAP

e Open Integrated Factory - Generation 2019 (EN)
e [Fashion Cloud reference video

e Kennametal reference video

e SAP SIA 3rd modular production showcase

e Atrtificial Intelligence in SAP Digital Manufacturing

e SAP MOM on YouTube



https://www.sap.com/products/supply-chain-management/manufacturing.html?btp=26c35d6d-a14c-4e52-9fcf-e6016990de20
https://www.sap.com/dmc/exp/2020-10-industry4now-experience
https://discover.sap.com/industry40assessment/en-us/login.html
https://sapvideoa35699dc5.hana.ondemand.com/?entry_id=1_p3ss7uhx
https://jam4.sapjam.com/groups/nCvZ3xhWAXalNPjVcvJAfQ/content?folder_id=i9dOdSl5tvTbN01mAVu7od
https://dam.sap.com/mac/spa/public.html?h=%7Cvideo%7Casset%7Cpreview%7CkFTkc5w&ltr=a#/video/asset/preview/kFTkc5w?_k=ssb7jz
https://dam.sap.com/mac/spa/public.html?h=%7Cvideo%7Casset%7Cpreview%7CuzTFUsN&ltr=a#/video/asset/preview/uzTFUsN?_k=29q7nb
https://jam4.sapjam.com/groups/nCvZ3xhWAXalNPjVcvJAfQ/documents/WfePnaGfDe5GIsIswTDh4F/video_viewer
https://jam4.sapjam.com/groups/nCvZ3xhWAXalNPjVcvJAfQ/documents/FKrKUsRelQGEPLWoOFKEfl/video_viewer
https://www.youtube.com/user/SAPVideoMOM
https://blogs.sap.com/2021/05/20/industry-4.0-an-elusive-starting-point/

Thank you.

Contact information:

Rusty Baldwin
Global Solution Owner
Rusty.Baldwin@sap.com
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