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� RFID is a technology that has existed for decades. At a simple level, it is 
a technology that involves tags that emit radio signals and devices 
called readers that pick up the signal. 

� RFID tags consist of a chip for holding data and an antenna for 
communicating the data through radio waves

� The reach of RFID signals depends on the kind of chip, on the frequency 
– but is usually several centimeters to meters.

Antenna

Chip
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� Tag

� Printer

� Reader

� Content Antenna

Chip
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EPC  was conceived as a means to identify all physical objects. 

It should provide for industry coding standards, (e.g.: EAN-UCC, 
SGTIN-96, SSCC-64)

Code should be extensible, allowing future expansion in both size 
and design.

Auto-ID standards are based on a minimum on information on the 
tag (only EPC) to reduce the tag costs and allow mass usage on low 
cost products. Additional data is stored on central servers (EPCIS)
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� Optical technology

� Read only

� Not reusable

� Up to 249 characters

� Attended reading

� Product level identification

� Line-of-sight required

� More mature technology, widely 
adopted

����

� Radio frequency technology

� Read only, and/or read and write

� Can be reused

� Up to 512 bit of data

� Unattended reading, typically

� Individual object/item level 
identification

� No line-of-sight required

� Emerging technology, pilot 
projects
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� No line-of-sight required

� Bulk-reading capability

� Unique Identification 

� Repeated Read/Write Capability

� Accurate and Real-time data

� More data points

& ��
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� Industrial automation

� Building access control

� Skiing arenas

� Anti-Theft-Devices

� Toll Collection
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SAP 
corporate 
research 
begins work 
with RFID.

SAP is the 
founding 
member of MIT 
Auto-ID Center 
(now called 
EPC Global).

The first 
demonstration 
took place at 
SAPPHIRE in 
Philadelphia.

SAP Auto-ID 
Infrastructure 
development 
begins.

� SAP participated in 
Procter & Gamble and 
metro pilots (shelf/future 
store).

� Fraport RFID asset 
management pilot enabled 
SAP Mobile Infrastructure.

� SAP created 
SAP RFID customer 
council and America’s 
SAP user’s group 
executive exchange.

� Global SAP Auto-ID 
Infrastructure customer 
survey was taken by more 
than 400 respondents.

� SAP received the Wall 
Street Journal Award for 
Metro Superstore Project.  

� RFID technology package 
for logistics and 
enterprise asset 
management is delivered.

� SAP Auto-ID Infrastructure 
2.0 and 2.1 are released.

� RFID enabled mySAP 
ERP and mySAP Supply 
Chain Management.

� 19 customers signed for 
the SAP RFID technology.

� Purdue goes live (item 
level tagging).

� SC Johnson goes live.
� Pacific Cycle goes live.
� The first set of SAP 

customers ship RFID 
tagged goods to Wal-Mart.

� Analysts and customers 
rank SAP at the top of the 
field.

���

1998
Research 

Begins

1999
Join MIT
Auto-ID

2002 / 2003   
Early Pilots      

and RFID    
Middleware

2004+
RFID-Enabled 
Business 
Processes

Delivered

2001
All

Development
Begins
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RFID Physics and 
Infrastructure 

(Tags ���� Useable data)

� Hardware infrastructure:
�Tags and readers
�Other devices

� Device integration:
�RFID readers
�Bar-code scanners
�Printers

� Local data management:
�Accuracy and validation
�Availability and security 
�Storage

� Physical attributes:
�Environment
�Metal/liquid 

Enhance Current 
Processes

(Real-time with accurate data)

� Visibility and monitoring:
� Inventory visibility
�Tracking and tracing

� Collaboration:
�Shipping and receiving 
�Electronic data 

interchange (EDI)/ 
advanced shipment 
notices (ASNs)

� Tracking and tracing:
�Pedigree tracking
�Asset tracking

� Improved analytics:
� Inventory
�Operational efficiency
�Partner performance

New RFID-
Enabled 

Processes

� Revised business 
processes: 
�Demand planning
�Responsive repl.
�Vendor Managed 

Inventory (VMI)

� New processes:
�Decentralized 

intelligence

� New applications:
�Tracking medical waste
�ChildWhere

� Across new industries
� Scalable RFID 

technology

Hardware/Data 
Management 

Partners
(Symbol, Alien, 

Intermec, Acsis, and 
more)

SAP Business Applications
SAP Core

SAP Auto-ID 
Infrastructure
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Technology

Master and transactional data systems
Global data synchronization

Distributed auto-ID infrastructure
Hardware infrastructure/device mgmt.

Collaborative work flows
Data security and storage

Unique ID and other standards

EPC global standards

Processes 
enabled by RFID
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Industries

Aerospace and defense
Consumer products and retail

Pharmaceutical industry 
Automotive and discrete manufacturing 

Service industries (LSP/postal services/airports)
High-tech and consumer electronics

Oil and gas/process industries
Others



� SAP AG 2005, SAP RFID Technology / George Yu / 12

*�
�����

�������� +�
����
 ���
���  �+�


Technology

Master and global data sync. 
Integration to back end

Distributed auto-ID infrastructure
Hardware infrastructure/device mgmt.

Collaborative work flows
Data security and storage

Unique ID and other standards

EPC global standards

Processes
enabled by RFID
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Industries

Aerospace and defense
Consumer products and retail

Pharmaceutical industry 
Automotive and discrete manufacturing 

Service industries (LSP/postal services/airports)
High-tech and consumer electronics

Oil and gas/process industries
Others
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Legacy/
3rd PartyPartner
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Objects, Engines, 
and Components
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Objects, Engines, 
and Components

SAPSAP

"� $�����
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Enterprise 
Services

Repository
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SAP NetWeaver

	
��
�����
� Scalable/Flexible Core Technology
� SAP NetWeaver Components

� Auto-ID infrastructure
� Exchange Infrastructure
� Business Activity Monitoring / 

Event Management
� Master Data Management
� etc.  
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� Scalable/Flexible Core Technology
� SAP NetWeaver Components

� Auto-ID infrastructure
� Exchange Infrastructure

"� �
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� 
� Process Specific Capabilities
� Standards Management (EPC, UID, etc.)
� Shipping, Receiving, Picking, etc. 
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�Mapping: Translates XML to appropriate ABAP 
context

� Rule Processor & Activities 
�A rule is assigned to a business process 
�Rules: Moving, printing, packing
�Activities are attached to Rules
�Rule: Activity ->  1:n
�One activity can be used by many rules
�Contain application logic

�Read data to DB
�Write Data to DB
�Update to BW
�Write EPC to tag or label
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� 2 Interfaces, Java Based Application
� Interface 1: LLI (Low Level Interface) / Connection to Reader 

Station
� Interface 2: XML based PML (Physical Markup Language) Core / 

Connection to AII

� Connection: Serial Connection
� Functionality

�Format EPC reads in XML / PML format and send to AII / receive 
from AII

�Forward read / write commands to the readers
�Notification registration (when tag comes in range / out of range of 

reader)
�Consolidation of duplicated reads (e.g. 2 readers at one gate)
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� Leveraging SAP XI capabilities, offering a 
robust and secure information exchange 
mechanism in an heterogeneous landscape

� Supporting two alternative connection paths
1. XI connection to SAP and non-SAP systems
2. XML over HTTP based on project specific 

implementation
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SAP R/3
� ASN

SAP Event Management
� Track & Trace
� Chain Visibility
� Proof of Delivery

SAP BI
� Store Level Visibility
� Back Room to Sales Floor
� RFID Consolidated Reporting
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� SAP AII 4.0 is based on SAP NetWeaver 2004s;
� Can operate as standalone
� Optional integration with 

�SAP SCM – SAP Event Management
�SAP NetWeaver BI, 
�mySAP ERP solution (via SAP NetWeaver XI)

� Stand-alone RFID enabled Processes:
� RFID-Enabled Slap and Ship Outbound Processing,
� RFID-Enabled RTI (Returnable Transport Items) Processing;

� Integrated RFID enabled Processes possible with SAP AII 4.0:
� RFID enabled Outbound Processing 

�Optional: SAP BI and SAP Event Management Integration

� RFID enabled Inbound Processing 
� Integrated RFID enabled Outbound & Inbound Processing

�Optional: SAP BI and SAP Event Management Integration
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SAP AII 4.0SAP AII 4.0

SAP Web AS 
7.00 (Java)

Auto-ID UI 4.0

SAP Web AS 
7.00 (ABAP)

AUTO-ID 4.0

Database

� SAP AII 4.0 is based on SAP NetWeaver 2004s;
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SAP NetWeaver BI

BI Content Add-On 
7.02

SAP Web AS 7.00 
(ABAP)

SAP AII 4.0

Auto-ID UI 
4.0

SAP Web 
AS 7.00 
(Java)

Auto-ID  
4.0

SAP Web 
AS 7.00 
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Components included in the PPMS for SAP AII 4.0 (The PPMS forms the foundation for developing and delivering the
software products and Business Content, as well as for informing customers – quick link PPMS);

Further relevant components or group of components;

SAP Netweaver parts + Products from the Solutions mySAP SCM and mySAP ERP;
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RFID enabled Outbound Processing with Standalone SAP Auto-ID Infrastructure

���

RFID Tag
Commissioning

RFID
Packing Move Assign

Document
Load with
RFID

Assign
Document

Target Customer
• Customers seeking to pilot RFID 

technologies
• Customers seeking simple RFID 

Solutions not integrated with 
backend systems

• CPG Customer seeking a low 
investment Wal*Mart compliant 
RFID solution

Installation Option
• Standalone AII 4.0 supporting manual outbound 

processing - Slap & Ship

Solution Offerings
A. Standalone AII 4.0 with direct Device integration
B. Standalone AII 4.0 with integration to Device 

Management (delivered by SAP’s partners)
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Target Customer
• Customers seeking to enable & integrate standard 

business processes with RFID
• Customers seeking to roll-out RFID Technology 

beyond piloting

Installation Option
• AII 4.0 integrated with Enterprise backend system 
• RFID enabled integrated Outbound Processing & 

Inbound Processing
• Seeking to successively  RFID enable Standard 

Business Processes

Solution Offerings
• AII 4.0 integrated with Enterprise backend with 

Device Management
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� Automatically established expected Inbound receipt from 
the Advanced Shipment Notification.

� Supports RFID tagged product receipt 

� Compares actual receipt against expected receipt

� Increases automation of the Delivery process.

� Provides complete end-to-end process visibility

� Integrates with RFID enabled inbound processing

� Automatically identifies Deliveries requiring RFID tagging

� Supports upstream tagging requirements

� RFID enabled outbound processing is enabled in R/3 4.6C 
(AII 2.1 and higher), 4.7 EES 2.0 (AII 2.1 and higher), ERP 
2004 (starting AII 4.0), ERP 2005 (starting AII 4.0)
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Provides visibility throughout the complete 
returnable transport item process, based on 
deliveries and their handling units 

� Track & Trace RTIs
� Monitor RTIs

�Current and historic locations
�RTI Status (full, empty)
�Process Status (Outbound, Inbound, 
Return)

� GRAI encoding supported
� Stand-alone AII deployment only directly 

integrated with SAP Event Management
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� Deals with the automatic handling of RFID data

� Local implementation and visibility of RFID-related data 

� Pre-filtering and consolidation of high-volume RFID data

� Direct feedback to equipment and workforce

��� ��
 ��������!*

� Inter-company collection and exchange of visibility data

� Monitoring of complete, distributed processes

� Enables exception-based process monitoring and event handling

� Combines non-RFID information with RFID objects

� Both components integrate with any back-end system

� SAP AII is closer to the physical process, whereas SAP EM is closer to 
the exchange and monitoring of data between partners
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HU Status
� Packed

� Loaded

� Good Issued

� Unloaded

� Goods Received

Delivery Status
� Not Started

� Picking Complete

� Goods Issued

� Goods Received

� Proof of Delivery

Shipment Status
� On Time

� Delayed

SAP AII triggers event handlers directly in Event 
Management without the need of XI for all events.

Event Management - Inbound Example based on Outbound 
Delivery Event Handler
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Buyer

WM
TRM

Vendor

SAP SCEM
(optional) ���

Delivery

Create 
Event Handler

Purchase Order

Adv. Ship
Notification

Cust.
Order

Register ID
of Pallet

Post 
Goods Issue

Create HU

Pick
or

Produce

Scan IDs

Issue Goods
(Loading)Build HU

Associate
Items / Pallet / 

Tags

DeliveryDelivery
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SAP XI RFID DeviceSAP AutoIDSAP R/3

Create Outbound 
delivery

Confirm Delivery
Item Pick

System Transfers
Delivery Data

System Stores
Delivery Data

Supervisor User
Creates EPC for HU
and SU

System Checks Data
System Transfers
EPC Data with
Delivery Reference

System Updates
Delivery with EPC
HU‘s

System Transfers
SU Data with EPC
HU Data

Worker Packs and
Scans Delivery Items

Load Item and Scan
EPC Data

System Transfers
Actual Pallet and
Sales Unit Data

System Transfers
Actual Pallet and
Sales Unit Data

System Stores
Delivery Data

System Checks Data

System Sets
Delivery Status to
Loaded and
Updates Delivery

System Posts
Goods Issue

����
  ����8 ����5��+��
���
��#
��



� SAP AG 2005, SAP RFID Technology / George Yu / 32

�
+��
������
  �8��������

SAP SCEM
(optional)

"��
�<
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SAP

Scan IDs
Check consistency

���

Check and
Receive Goods

Adv. Ship
Notification

WM

Delivery

Feedback

Create 
Event Handler

Post 
Goods
Receipt

Post Event

Register
EPCs

Delivery
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� Enable an outbound process by tagging cases and pallets

� Store RFID data in AII 

� Future integration with R/3 with XI 

� A pilot project

"


��� 

� Explore the benefits of using 
RFID 

�
�� ���

� Food Manufacturing  
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� Wal-Mart  

	
��
������
���� 

� AII Version: 2.1

� Integration: None
� Tag Vendor: Intermec
� DC Vendor: SAP DC

� Device Vendor: Intermec
� Sites: 1
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� Tracking containers between two locations

� Making container visible in Event Management

� Installing RFID tag at container level

� 15 gates with 2 readers each

"


��� 

� Monitoring logistics flow 
from Event Management

� Creating new KPI’s to track 
container flow

�
�� ���

� Heavy Manufacturing  
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� Tracking RFID tag equipped 
container movement
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� AII Version: 2.1

� Integration: EM
� Tag Vendor:
� DC Vendor:

� Device Vendor:
� Sites: 1
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� Each loaner-set contains implants and instruments.  Hospitals return the 
loaner-set with or without implants after surgery. Invoice is generated based 
on returning content.

� Each item is tagged.  Use RFID to detect content during loaner-set issuing 
and returning, instead of individual inspection by bar-code.

� Use RFID to locate a loaner-set within the warehouse.

"
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� Increase labor efficiency
� Improve product recall

� Raise competitive advantage
� Better customer service

�
�� ���

� Medical Equipment 
Distribution  
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� Increasing efficiency in loan 
equipment handling, and 
inventory visibility
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� AII Version: 2.1

� Integration: R3E in mass roll-out
� Tag Vendor:
� DC Vendor: Methec

� Device Vendor:
� Sites: 5 production, 15 DC
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� During product packaging step, tags are placed on cases and pallets before 
moving to warehouse location.

� Tags are read in warehouse to confirm their placement

� Tag info is used to confirm pick action and goods issuing

� ASN is issued to the customers via EDI 856

"
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� Wal-Mart compliance
� Shipping & Inventory accuracy

� Better customer service

�
�� ���

� Consumer Goods 
Manufacturing  
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� Meet Wal-Mart Requirements
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� AII Version: 2.1

� Integration: R/3 
� Tag Vendor:
� DC Vendor: CIBER/ACSIS

� Device Vendor: Alien
� Sites: 1 Plant, 2 warehouses
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� Inbound: Scanning inbound pallet to verify its content, issue goods receipt, 
store items as HU/SU or at a proper slot in warehouse.

� Outbound: During packaging, items are tagged and scanned to create HU.  
When ready to ship, tags are scanned again and goods issue is triggered. 

� Tags will be generated if not exist.

"
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� DoD compliance
� Increase Inventory accuracy

� Flexible integration with a 
decentralized SCM system to 
replace legacy systems

�
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� Defense  
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� Meet US DoD Requirements
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� AII Version: 2.1

� Integration: SCM via WebMethods
� Tag Vendor:
� DC Vendor:

� Device Vendor:
� Sites:
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� Products are tagged, and cases and pallets are associated on each order.

� EPC’s shipped and received are compared, any discrepancies are resolved.

� EPCs are monitored throughout the supply chain, especially when they enter 
store locations.

"
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� Wal-Mart and Target compliance
� Resolve shipping discrepancies

� Monitor entire supply chain

�
�� ���

� Consumer Goods 
Manufacturing  
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� Meet retailer Requirements

� Resolve shipping/receiving 
discrepancy 
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� AII Version: 2.1

� Integration: R/3 and EM w/ XI
� Tag Vendor: Alien
� DC Vendor: Oat

� Device Vendor: Zebra/Alien
� Sites: 3
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�RFID is an emerging technology to identify an item using radio 
frequency

�The usage of RFID is widening with an increasing Return on 
Investment (ROI)

�SAP is a key player in applying RFID to business applications, 
with many live customers around the world

�Make SAP RFID solution part of ESA family
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� No part of this publication may be reproduced or transmitted in any form or for any purpose without the express permission of SAP AG. The information 
contained herein may be changed without prior notice.

� Some software products marketed by SAP AG and its distributors contain proprietary software components of other software vendors.

� Microsoft, Windows, Outlook, and PowerPoint are registered trademarks of Microsoft Corporation. 

� IBM, DB2, DB2 Universal Database, OS/2, Parallel Sysplex, MVS/ESA, AIX, S/390, AS/400, OS/390, OS/400, iSeries, pSeries, xSeries, zSeries, z/OS, AFP, 
Intelligent Miner, WebSphere, Netfinity, Tivoli, and Informix are trademarks or registered trademarks of IBM Corporation.

� Oracle is a registered trademark of Oracle Corporation.

� UNIX, X/Open, OSF/1, and Motif are registered trademarks of the Open Group.

� Citrix, ICA, Program Neighborhood, MetaFrame, WinFrame, VideoFrame, and MultiWin are trademarks or registered trademarks of Citrix Systems, Inc.
� HTML, XML, XHTML and W3C are trademarks or registered trademarks of W3C®, World Wide Web Consortium, Massachusetts Institute of Technology. 

� Java is a registered trademark of Sun Microsystems, Inc.

� JavaScript is a registered trademark of Sun Microsystems, Inc., used under license for technology invented and implemented by Netscape. 

� MaxDB is a trademark of MySQL AB, Sweden.

� SAP, R/3, mySAP, mySAP.com, xApps, xApp, SAP NetWeaver, and other SAP products and services mentioned herein as well as their respective logos are 
trademarks or registered trademarks of SAP AG in Germany and in several other countries all over the world. All other product and service names mentioned 
are the trademarks of their respective companies. Data contained in this document serves informational purposes only. National product specifications may vary

� The information in this document is proprietary to SAP. No part of this document may be reproduced, copied, or transmitted in any form or for any purpose 
without the express prior written permission of SAP AG.

� This document is a preliminary version and not subject to your license agreement or any other agreement with SAP. This document contains only intended 
strategies, developments, and functionalities of the SAP® product and is not intended to be binding upon SAP to any particular course of business, product 
strategy, and/or development. Please note that this document is subject to change and may be changed by SAP at any time without notice.

� SAP assumes no responsibility for errors or omissions in this document. SAP does not warrant the accuracy or completeness of the information, text, graphics, 
links, or other items contained within this material. This document is provided without a warranty of any kind, either express or implied, including but not limited 
to the implied warranties of merchantability, fitness for a particular purpose, or non-infringement.

� SAP shall have no liability for damages of any kind including without limitation direct, special, indirect, or consequential damages that may result from the use of 
these materials. This limitation shall not apply in cases of intent or gross negligence.

� The statutory liability for personal injury and defective products is not affected. SAP has no control over the information that you may access through the use of 
hot links contained in these materials and does not endorse your use of third-party Web pages nor provide any warranty whatsoever relating to third-party Web 
pages.

����������277@������:$���������� ��
 
�#
�


