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Key Challenges for AI in Manufacturing Organizations
Enterprise Implementation & Value Realization

Combine financial and 
operational data for complete 

visibility, efficiency and 
performance

AI eco-system partners and 
investments that keep pace 

with new technologies

Accelerate processes and optimize 
decisions with 

AI-powered data-driven insights 

Security and data privacy 
at the core of every system 

and process 
Security and data privacy 

AI solutions that solve real problems 

AI technology foundation and eco-system

Financial and manufacturing data availability

AI accelerates achieving business goals



Business Technology Platform

Human 

capital

management

Spend management

and business network
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management
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relationship

management

Cloud ERP

Enable AI by Connecting the Shop Floor to the Top Floor 
Overview of the Scope, Capabilities and Business Benefits 

Business data

Operations data

TOP FLOOR 

• Work Order Status 

• Yield

• WIP

• Scrap

• Material Consumption 

• Lot Tracking

• Finance

• Procurement

• Customer Orders

• Order Fulfillment 

• Production Planning

• Supply Chain

• Employee

• Inventory

Sapience Manufacturing Hub

Combine financial and operational data for 

complete visibility, efficiency and performance

IMPROVE

1. Customer satisfaction with order visibility and on-

time delivery 

2. Profitability with accurate operational cost insight 

and analysis 

3. Product order management and efficiency 

4. Quality with batch traceability/lot genealogy & 

supply chain management efficiency 

5. Yield loss and excursion event recovery efficiency 

to minimize impact on revenue & business plan

ENABLE

A. Accuracy and performance of data 

transformation, aggregation, and harmonization of 

top floor and shop floor

B. AI and Analytics based solutions that leverage 

factory data to provide real time insights into 

business and manufacturing ops

SHOP FLOOR 

Business Benefits 



PDF & SAP Industry Cloud Solutions 
Cost of Yield Analytics Op Product Costing RMA Quality ShieldWIP Management

• Improve yield ramp to reduce cost 

of non-quality

• Increase revenue from new 

products

• Real-time production control with  

integration to MES at shopfloor

• Identify bottle-neck operations 

and improve on-time order 

fulfillment

• Monitor actual cost at process 

and equipment level

• Reduce cost of non quality

• Reduce defect root cause 

identification time

• Contain risky material and 

Improve customer satisfaction

Operation / Step Time

Operation / Equipment / 

Step Time
Operations

(PDF Solutions)

Finance
(SAP ERP)

Product Costing Dashboard
(SAP ERP)

Consumable Variance
(PDF Solutions)

Lot Genealogy / xRef
(PDF Solutions)

Lot Containment
(PDF & SAP ERP)



A Key Challenge for Organizations Worldwide
Becoming more agile and innovative

Transformation drivers

Meet rising customer 
expectations by delivering 

more exceptional and 
personalized experiences

Keep pace with
new technologies

Refine processes,
increase efficiency, 

reduce costs, and 
improve productivity

Stay ahead of 
competition and grow 

market position

Competitive
pressure

Operational
efficiency

Technology 
advancements

Customer 
experience

AI accelerates achieving business goals



PDF and SAP AI for Enterprise Resource Planning

• PDF & SAP incorporating Joule LLM & PDF AI capabilities

AI ecosystem partnerships and investments

Joule
A copilot that truly understands your business

AI Foundation

 on Business Technology Platform

Relevant     |     Reliable     |     Responsible

Embedded AI capabilities

Cloud ERP
Spend management  & 

business network
Customer relationship

management
Human capital
management

Business Technology 
Platform



Business transformation management • Ecosystem solutions

Business Technology Platform

AI Across the SAP Cloud Portfolio
Harness AI enhancements throughout all core processes

AI-enhanced business processes

Human 
capital management

S pend management
and bus ines s network

Supply chain
management

C us tomer
relations hip

management

Industry-specific and sustainable

Cloud ERP

Factory MES, Equipment, Supply, Processes



Introducing SAP Joule, the AI Copilot 
Revolutionize how users work with SAP systems

Joule is the AI copilot that truly understands 
your business allowing users to interact with  
SAP solutions just by asking questions 

Streamlined and effortless access 
to comprehensive help content and valuable 
information, conveniently available in near 
real-time.

Tailored information delivery based on the 
user's specific context, ensuring that only 
relevant and applicable details are provided.

Immediate and concise responses to 
inquiries through concise summaries of 
search results, ensuring quick understanding 
and intuitive navigation.

9

https://sapvideo.cfapps.eu10-004.hana.ondemand.com/?entry_id=1_uuimsrtg


High Tech Industry | SAP Gen AI Use Case



• Gen AI solutions that are most valuable based on customer feedback:

SAP and PDF AI Solutions Summary

AI Yield Analytics Order 
Fulfillment Forecasting

GenAI Consumption Based 
Dynamic Product Costing

Quality Shield & Traceability 
with GenAI

GenAI Green Factory & 
Sustainability 

Solving Supply Chain Hurdles 
with GenAI

1 2 3

54



PDF and SAP gen AI Solutions 

AI Yield Analytics Order 
Fulfillment Forecasting

GenAI Consumption Based 
Dynamic Product Costing

Quality Shield & Traceability 
with GenAI

GenAI Green Factory & 
Sustainability 

Solving Supply Chain 
Hurdles with GenAI

1 2 3

54

Gen AI Green Factory Sustainability

Problem

• Siloed recording of utility consumption

• No Tracking and managing of emissions 

to meet requirements

• Not collecting and measuring power 

usage and consumption at the factory and 

tool levels

• Lack of visibility into consumption hogs 

and outliers

• No factory initiative

​Charles
Mfg Operations Manager

• AI driven dynamic reporting of utility consumption, 

power usage, and emissions at a granular level

• Targeted dynamic cost implications and reporting 

• AI identification of top outliers and consumption 

hogs for implementing sustainability initiatives

• Predictive modeling of impact to costs for forward 

looking cost estimates and ‘what if’ scenarios

Enter a prompt in the 

GenAI tool: “What is 

the Carbon 

Emissions of 

FactoryX?”

GenAI Tool identifies 

the actual and  

predicted Emissions

* It takes weeks to months to collate factory emissions & consumption across the enterprise and reconcile sources of variance

Request to identify current 

Carbon emissions and 

Electrical consumption 

variance vs. forecast

Real-time visibility and factory 
integration into consumption 

and emissions

Up to 40% faster root cause 
analysis of variances

Prioritization & tracking of 
improvements and resources

Support implementation of 
sustainability initiatives

Ac
tu
al

Predicted yield

wfr lot

1 min
< 5 min

Artificial Intelligence identifies current carbon emissions of factory, variance to target, and root cause of variance

Scope Value

5Quality Shield & Traceability with GenAI

Problem

• Lack of traceability through all manufacturing 

end to end operations

• Lack of integration between WIP tracking 

systems and batch management tools

• Difficult to perform root cause analysis 

due to gaps in lot traceability data

1. Identify order risk 

2. Qualify / Quantify quality issues

3. Contain all related components

​Mika
Mfg Operations Manager

• AI and advanced tracking methods to provide end-to-

end batch traceability and lot genealogy management. 

Includes:

o Leverage WIP batch functionality

o Enhanced batch management 

o Data-driven lot genealogy management

• Contain or block shipment of all lots, parts, orders that 

are at risk for quality issues

• Identify root cause of quality issues

Artificial Intelligence identifies lot/part genealogy and initiates quality holds and containment

Enter a prompt in the 

GenAI tool: “What is 

the predicted order 

yield for product X?”

GenAI Tool identifies 

and contains at risk 

material to prevent 

shipping defective 

parts to customer

1 min
< 2 min

* It can take several weeks to identify all parts impacted by a quality event – in that time more and more bad material can be shipped to the customer!

Request to identify at risk 

product and create 

production order quality lot 

containment for risky parts 

10x Faster 
Containment of 
Quality issues

40% more efficient 
Lot Genealogy 

and Traceability 

20% Faster root 
cause analysis

Scope Value

4

Gen AI Consumption Based Dynamic Product Costing 

Problem

• Cost variances only noticed during periodic 

updates with static data/periodic updates. 

Impact:

o Delayed cost visibility

o Reactive instead of proactive → cost 

overruns

o Hidden cost drivers 

o Pricing and margins

​Michelle
Cost Controller/Operations Mgr

• Predictive cost models to predict cost variations 

based on consumption patterns

• Dynamic cost calculations for real-time 

recalculations of product costs based on actual 

resource consumption

• AI based cost simulation – model different 

scenarios such as changes in raw materials and 

pricing

• Predictive modelling to generate ‘what if’ insights 

Artificial Intelligence generates a realtime consumption-based model and forecasts the variance for ProductX

Enter a prompt in the 

GenAI tool: “What is the 

projected cost variance 

for productX?”

GenAI Tool identifies 

the actual product 

costs and sources of 

variance 

1 min
< 5 min

* Updating standards costs for a product can take weeks to months for a single product and weeks to identify sources of variance from the cost model

What is the projected 

cost variance for 

ProductX? 

Enhanced profitability 
by up to 1-2%

More accurate costing 
& pricing with 20-40% 
improved efficiency

Real-time cost & 
consumption visibility 
for correcting variance 

or adjusting pricing 

Scope Value

3AI Yield Analytics for Order Fulfilment Forecasting

Problem Scope Value

• Unpredictable yield variations cause 

delays and shortages impacting order

• Limited visibility into root causes of SC 

disruptions 

• Unreliable traditional forecasting methods 

can result in overstock/understock situations

• No Realtime Sync btw shop floor to top floor

• Siloed systems result in manual / inefficient 

order validation and updates 

​Mike
Supply Planner

• Shop floor data is fed into SAP and analytics engine 

(real-time info continuously data-mined for 

insight/models)

• Gen AI and ML predictive models address the 

complexity of yield/order forecasting in mfg process. 

o Predictive analytics to estimate future yield 

outcomes

o Simulate different production scenarios and pinpoint 

underlying causes.

o Predicts how yield issues affect order delivery 

timelines and suggests changes. 

Artificial Intelligence predicts order yield and potential root cause of yield losses

Enter a prompt in the 

GenAI tool: “What is the 

predicted order yield for 

product X?”

GenAI Tool identifies 

the predicted product 

order yield and root 

cause of  issues 

< 5 min

* Yield models can take weeks to manually create for a single product to determine the impact on a customer order or identify the root cause

Request to create work orders 

for xxx production orders 

based on yield prediction

12x more efficient

Increase order fulfillment 
& Customer Sat by 10-

20%

Improve on-time delivery 
by up to 10%

More accurate demand 
forecast

Ac
tu
al

Predicted yield

wfr lot

1 min

2Solving Supply Chain Hurdles with GenAI1

Problem Value

• Perform critical reviews and root cause 

analyses when sales orders change

• Work to unravel the complexities behind 

each change (from dates to quantities)

• Laborious process of up to 14 manual 

verifications to unravel the complexities 

for each change (from dates to quantities)

​Jonas
Supply Chain Specialist

• Enhance sales order management with GenAI Supply 

Chain troubleshooter

• Integrated with S/4 and built on BTP

• Provides deep analysis of sales order commitments, 

offering enhanced clarify on confirmations and 

product allocations, supply shortages, 

• Empowered critical insights -> higher efficiency and 

responsiveness

• AI powered chat interface simplifies complex supply 

chain interactions into conversational engagements 

90% Reduction in time and 
cost spent on root cause 

analysis projected

10,400 orders analyzed 
each year with GenAI Supply 

Chain Troubleshooter

3,120 hours of headcount 
productivity to be saved 

each year

Ac
tu
al

Predicted yield

wfr lot

Scope

Deployed and in production 



Generative AI scenarios are purpose-built for your unique 
business needs.

Create value 
Personalize AI solutions to ensure maximum impact 
and efficiency.

Faster innovation
Accelerate AI adoption for the most critical business 
processes via the generative AI hub in SAP BTP.

Custom AI Scenarios
Unlocking  value

New competitive edge 
Differentiate with solutions specifically tailored 
to your industry’s needs.



AI Built on Leading Ethics and Privacy Standards
Ensure your data remains confidential

Full transparency and control over your 
data provided through a centralized dashboard

Anonymized customer data that balances 
accuracy and maximum privacy protection.

Security and data privacy at the 
core of every system and 
process from the start 

and more...

Legal framework for 
data sharing

SAP for Me
dashboard

Adherence to
global standard

Data
encryption

Data
anonymization

Security
audits

Adherence to
privacy regulations



People
Multiply productivity and increase efficiency
Transform work through automation and 
simplified user experiences to drive 
business outcomes

Business
Accelerate processes and optimize decisions
AI-powered processes and data-driven insights 
and recommendations to make faster, 
safer decisions

SAP Business AI and PDF Solutions with ERP
Amplify productivity, accelerate processes, explore scenarios

Explore, identify, and build 
nuanced AI scenarios 
leveraging generative AI hub

Accelerate business processes 
and optimize decision making by 
unlocking the power of AI.

Amplify productivity and boost 
efficiency by unleashing the 
power of Joule



Thank You
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