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SAP + PDF Solutions — The Big Picture for Semiconductor Manufacturing

Enterprise Business
Processes

Manufacturing
(Fab, Assembly, Test)
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A common logical model for Product / Assets supporting
next generation E2E scenarios

Extend business process, logic, and data to the
manufacturing edge

Semantic data model for standard pre-packaged content
ready for consumption

Derive business, product, and service insights from
manufacturing

Opportunity

Simplification
— Business Processes, Information Systems...

Closed-loop business processes
Greater visibility across supply chain

Improved throughput, yield, test efficiency, asset
management, factory planning, NPI, TTM...



Automated Orchestration
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product costing

Penfeon e

01 Product Costing: Accurate and up-to-date costing

: : : 01 rest Flow: automate test flow management
information based on actual resource consumption

02 Order Status: Real-time updates on order status

) 02 Quality: Streamline & automate quality assurance
and yield

03 Quality: Rapid identification and isolation of

) . 03  Wi1P: real time WIP tracking & management
at-risk materials.



From systems of record to systems of action

product
management

product costing manufacturing operations & logistics finance

PLM/EDA { Mes N SCM/Logistics




-sapience

Manufacturing Hub
Enterprise

Real-Time Monitoring
and Integration

Error handling built in

Data Mapping and
Transformation

Aggregation of data for
application consumption

Integration
Flow Development

Cloud-Based
Orchestration

For varied MES Systems +

To enable specific Key Features

Value added Workflows S Fab, Assembly and Test
for Semiconductor and Capabilities
Life Cycle AP|
Management Tool Management

Data security, 24/7 support Standard and Custom APIs

Tailoring
Solutions

Cloud Integration and
Internet of Things (loT)

On Prem as an option Utilizing Semi Mfg real time data

to feed other Business Systems



Sapience Manufacturing Hub For Collection to Registration

and everything in between
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MES

Factory Applications
Process & Metrology
Tools

Custom Applications
Data Warehouses
Devices & TEST
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Registration to

it ORCHESTRATION LAYER

* DataFlow * Data « Job * Data
Management Governance Assignment Routing

ANSFORMATION LAYER DATA STORAGE LAYER \

User interface &
configuration Semantic
Data transformation Data Storage DB
Job definition
Security

Streaming Data

Data Extraction & Load

SAP

Connectivity Layer

APPLICATIONS LAYER

XYS/4 HANA

Product Costing

Cost of Yield
Analytics

Custom & 3™ Party
Applications

Data Warehouse



COLLABORATION ACROSS THE SUPPLY CHAIN
W

enyneering

operations. isitcs

Global Supply chain with no unique point
of control and every link is critical

Manual and unstructured communication

Internal collaboration challenges are
maghnified in external collaboration



(t) secureWISE'

The Secured Data Acquisition Network is Already in Place

+300 manufacturing locations

OVER 100 OEMS
CONNECTED

1SO: 27001

0 SECURITY BREACH
IN OVER 20 YEARS

AFRICA

SOUTH
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Manufacturing Hub
Enterprise

Features



"sapience : : :
ManE‘acturing Hub Orchestration Project Editor

=+ Create route ] [ =+ Create configuration
Http Method

POST

System automatically aggregates
milestone key parameters and provides
workflow node to access milestone
aggregated data

SAP S/4 HANA Get Prod Order Info e
O Id
© to-b5al
Scheduler
¥ Description
\\E_Tf'/l Get Prod Order Header from SAP S4/HANA
Set request Head
----- g Parameters
“/%P“ Http Uri *
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=) Disable Stream Cache
Set end date and time o
B3 Bridge Endpoint
Log >
S E IR Connec tion Close
Get Prod Order Header from SAP S4/HANA o
(H] Follow Redirects

Orchestration editor allows users
to model complex data flows and
mappings to develop workflows
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SMHe - Dashboard Monitoring of Workloads, Pods, & Nodes
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Detailed Log Views
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Error Lifecyle Management
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RBAC: Identity Provider Configuration

<G

SMH- 1AM

MANAGE
Clients . ”
Identity providers

Client scopes

Realm roles

Users Q. Search fc ovider
Groups

Name
Sessions

MICrosort

Events

CONFIGURE

Realm settings

Authentication

Identity providers

User federation

1.Identity Provider Set up
2.Group Configuration

Identity providers are social networks or identity brokers that allow users to authenticate to Keycloak.

Keycloak OpenlID Conr
OpenlID Connect v1.O

SAML v2.0

Facebook
GitHub

GitLab

) https://kc-idp.smh.sapience-cimetrix.com/auth/admin/master/console/#/karavan/identity-providers

> _ Manage display order

Microsoft Azure

Home

sz Keycloa

cation

&5 Overview
[[J] Deployment Plan
2 Diagnose and solve problems
v Manage
1! Properties
48 Owners
&. Roles and administrators
& Users and groups
2 Single sign-on

2 Provisioning

C Self-service

Add or remove favorites by pressing CtrL+Shift+F

aw =% @9 - 4

@ admin + @

Learn more [£

-1~

L Search resources, services, and docs (G+/)

® 3 0 &

> Blight Industries | Enterprise applications

k-IDP | Overview

Enterprise applications

\ll applications

. Properties

Name ©
| Keycloak-IDP )
Application ID ©

57c116¢6-1fda-425d-a0e3-... [0

ObjectID ©

| fc05bbf8-c624-47ae-b959-... [

Getting Started

ot 1. Assign users and groups

Provide specific users and groups access
to the applications

D

2. Provision User Accounts

You'll need to create user accounts in
the application

ram_nath@persistent.c
BLIGHT INDUSTRIES (ST2XXM.




RBAC: Role Mapping and Assignment

Assignroles to role

Y Filter by realm roles

Name Description

administrator

) default-roles-karavan

${role_default-roles}
C @ % keidpsmhsapience-cimetrix.com/auth/admin/ma
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) viewer
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1. Map Roles Intra ID and Keycloak saomid  ©
2. Assign Roles to Groups

3. Sync RBAC data between Systems

First name Tribikram

Last name Patra

®
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* O
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Action v
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Traceability: Search and View Details

Sapincs
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2. Track Data Transformations
3. Export Data for Analysis
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Services as Software



Services as Software — Emerging Market

Current market forecast for Software and Services
(Excluding Services as Software)
HFS estimates

Global Software and Saa$S

~$1
trillion

Global Technology Services
(IT Consulting, ITO, BPO, Managed Services, etc.)

~$1.5
trillion

2024

© 2025 HFS Research. All Rights Reserved.

~$2.5 trillion
(CAGR = 10-15%)

~$3 trillion

2035

=5-7%)

(CAGR

Projected market forecast for Software and Services
(Including Services as Software)
HFS estimates

Global Software and Saa$S

~$1
trillion

Services as Software

Global Technology Services
(IT Consulting, ITO, BPO, Managed Services, etc.)

~$1.5
trillion

2024

2035

~%$1.5 trillion

5%)

(CAGR

~$41.5 trillion

~$%$1 trillion
(CAGR
Negative 3-5%)



Service as Software

Unlike traditional software-
as-a-service (Saas), this
model focuses on
delivering services
primarily through
technology, minimizing
human intervention, and
maximizing efficiency.

Features & Ul

Customer Integration

Operational WorkFflows

Supply Chain Integration
Edge Handling
Domain Expertise
Production Tuning




The rise of “service-as-a-software”: Al agents to deliver systems of action

Auto
Companies

Customer

Customer

ServiceNow IT support

. Customer
Services

Agentic Al Services
Service Now

Customer

©2025 PDF Solutions, Inc. or its subsidiaries

Code Gen
Software Tech
(Hyper- Services
scalers)

Customer

Agentic Al Services
Code Gen
Services (Hyper-
scalers)

Customer

Source : Zinnov Research & Analysis
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rprise SMHe Solutions - Exan

Op Product Costing Quality Shield Cost of Yield Analytics WIP Management
Monitor actual cost at process Reduce defect root cause Improve yield ramp to reduce cost of Real-time production control with
and equipment level identification time non-quality integration to MES at shopfloor
Reduce cost of non quality Contain risky material and Increase revenue from new products Identify bottle-neck operations and

Improve customer satisfaction improve on-time order fulfillment

[

24421155 5969805 14Tize0s 262988 9926455

Product Costing Dashboard Lot Genealogy / xRef Finance Operation / Step Time
(SAP ERP) (PDF Solutions) (SAP ERP)

Consumable Variance Lot Containment Operations Operation / Equipment /
(PDF Solutions) (PDF & SAP ERP) (PDF Solutions) Step Time
. ) S Ref: Jon Holt, PDF Solutions, Inc.. Sunil Gandhi, SAP. Al Enterprise
PDF ISOLUTIO NS © 2025 PDF Solutions, Inc. or its subsidiaries s, PR A B e T



SMHe Roadmap with Al Use Cases:

First products with SMH & S/4HANA & BTP

SOURCE LAYER

= Ewes ORCHESTRATION LAYER
* DataFlow + Data * Job

TRANSFORMATION LAYER

* Userinterface &
configuration

* Data transformation

* Job definition

*  Security

Connectivity Layer

Data Extraction & Load

DATA STORAGE LAYER

Data Storage DB

Streaming Data

APPLICATIONS LAYER
JYYS/4HANA

BTP - Industry Cloud
Solutions

+  Product Costing

*  Costof Yield Analytics

Connectivity Layer

*  Custom & 3" Party
Applications

* Data Warehouse

Cloud Interface
Sapience Manufacturing
Hub / S4 HANA
BTP Integration

HA and DR
Improvements
Integrated workflow
Custom Components
and Reuse

Incorporation of Deep Learning and Machine
Learning for industry cloud solutions

NOW

*  Multi-AZ Cluster
Deployments

*  Centralized Error and
Logging Mgt

*  Orchestration workflow

LLM Architecture
Traceability and Error
Mgt Dashboard
Config Mgt
Enhanced RBAC
MDM Management

Al Assisted Orchestrations
Al Assisted Data Quality
and Error Monitoring

Al Assisted Mock Data and
Improved testing
Standardized OS

~

sapience

Manufacturing Hub
Enterprise



Value Proposition and
Summary



Quantifying Business Value of the Use Cases

SMH - Value Driver

Improvement

Value Realization

1 Financial Improve product throughput 1% - 2% Annual Recurring

2 Strategic Improve on-time delivery through real-time WIP insight and 3% -5% Non-quantified
control/feedback to manage production orders

3 Financial Accelerate value realization from faster deployment of MES/ERP 60% - 80% Time to Value
interfaces - gain 2 years on a typical 5-year deployment

4 Financial Reduce cost of building MES/ERP interfaces (Build vs. Buy) 30% - 50% One Time

5 Financial Reduce cost of maintaining MES/ERP interfaces 70% - 80% Annual Recurring

APPS - Value Driver

Improvement

Value Realization

6 Financial Improve profitability / Margin with accurate operational cost 1% - 2% Annual Recurring
insight and analysis

7 Financial Improve product costing efficiency 20% - 40% Annual Recurring

8 Financial Improve batch traceability/lot genealogy management efficiency 20% - 40% Annual Recurring

<) Strategic

Yield loss impact - understand yield loss impact to revenue

0.5% - 1%

Non-quantified




Summary SMHe Value Proposition for Semiconductor

Supply Chain Integration

Streamlines communications across the supply chain, integrating suppliers, manufacturers and distributors.
Real-time data sharing enables efficient data management, production management and order fulfillment,
leading to reduced lead times and improved customer satisfaction.

ERP and CRM Integration

By connecting ERP and CRM systems, will ensure seamless data flows between sales, production and
finance departments. This seamless views provides a holistic view of Operations and customer interactions,
enabling informed decision- making and enhanced customer service.

Equipment / Tool (IoT) Integration

Integrate semiconductor end-end tools and devices, capturing machine data in real time. This data can
trigger alerts for equipment issues, feed into predictive maintenance, and contribute to improvin production
efficiency. Also, providing an infrastructure that enable the deployment and running of AI models at the
edge across the manufacturing global factory network.
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