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ABOUT THE AUTHOR
For over 24 years, Catalyst International has been recognized as an industry leader
in providing complete supply chain execution solutions for the world’s largest and
most complex fulfillment operations. Our products and services have been
seamlessly integrated into the enterprise environments of global Fortune 500
companies, including Boeing, Office Max, Reebok, Maybelline, Panasonic, Subaru,
The Home Depot and Abbott Laboratories.
Companies today operate from a variety of technology platforms, including best-ofbreed, ERP and legacy-based infrastructures. Catalyst delivers an integrated
fulfillment solution from supplier to final customer regardless of enterprise
boundaries or technology origin. We deliver what’s “best-for-business,” offering a
wide range of products and services including best-of-breed supply chain execution
(SCE) applications, optimization of ERP supply chain solutions with add-on
software components and supply chain consulting services. Catalyst is a leader in
SAP® R/3® implementation consulting with noted expertise in SAP’s Logistics
Execution System (LES), and Warehouse Management (WM) systems. Our
adoption of OAG (Open Application Group) standards enables all Catalyst
application components to “plug-in” seamlessly to any infrastructure providing true
integration both within and across platforms.
With the advent of RFID, Catalyst has taken a leadership position by establishing
an RFID Implementation Practice to assist customers in the planning, installation
and deployment of mission critical integrated RFID solutions. We’re enabling our
own software to take advantage of the inherent capability of RFID that will
ultimately speed the flow and increase the visibility of goods and information
throughout the supply chain. Catalyst is taking an active role in EPCglobal, the
Electronic Product Code (EPC) standards body, and is teaming with RFID
technology partners to deliver integrated supply chain software and RFID
applications that fit the need from a cost and performance perspective yet deliver
superior financial benefits and operational improvements. We’re also building a
world class RFID demonstration center to enable customers to fully understand the
capabilities and benefits of RFID for their unique industry and application.
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EXECUTIVE SUMMARY
Radio frequency identification (RFID) is the most rapidly growing segment in today’s
automatic identification industry. The creation of the Auto-ID Electronic Product
Code (EPC) Standard coupled with now affordable RFID tag costs and the mandated
adoption of the Auto-ID EPC Standard by Wal-Mart for all its suppliers by 2005 will
drive rapid deployment.
The use of RFID and the adoption of the Auto-ID EPC Standard will provide data
about products delivered to the market never available before. With EPC, each and
every good produced will have its own serial number. Manufacturers, distributors,
retailers and consumers will have information about a unique product available to
them at any given time. In addition, RFID as an identification technology will radically
change processes as we know them today within the Supply Chain.
While the potential benefits from RFID are great, Catalyst expects the adoption rate
to evolve initially from applications involving tracking at the pallet and case level to
tracking at the item level. This evolution will progress as the cost and capability of
deploying RFID at the item level becomes more economical and operationally
feasible. Adoption will also be tempered by the implementation issues that RFID
surfaces. While its capability is far greater than bar code, RFID presents operational
issues caused by RF interference in the environment as well as confirmed read
accuracy.
We expect the adoption of RFID across the Supply Chain to bring significant benefits.
RFID will enable automatic product replenishment thus potentially eliminating stock
outages at retail locations. Customers will be assured they are receiving the freshest
product. Quality and product traceability will be improved. Theft will be reduced.
The most significant benefit should come in reduced costs through efficiency gains
and operating improvements that will be driven by RFID.
Catalyst recognizes that its customers must be able to adopt this new standard
while at the same time migrate from their current use of bar codes. This migration
will take years to accomplish. To facilitate this migration, Catalyst is enabling its
entire product suite to adopt the use of the RFID EPC standard and the process
changes that the RFID EPC standard will bring. At the same time, Catalyst will
support the mixed identification environment of active and passive RFID and bar code
that will exist in customer operations for years to come. Additionally, due to the
complexities surrounding the installation of an integrated RFID solution, Catalyst has
broadened its Consulting Services capability to offer its customers RFID planning
and implementation services on a global basis. Catalyst has also formed key strategic
relationships with RFID partners to ensure that its customers are receiving the best
and most complete RFID solution.
This document summarizes the approach Catalyst International is taking to provide
RFID enabled solutions to its customers.
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THE EPC STANDARD
The Auto-ID Center has proposed the new Electronic Product Code (EPC) as the
next standard for identifying products. The EPC is the next generation of product
identification similar to the Universal Product Code (UPC) bar code. The objective
of this standard is not to replace bar code standards, but rather to create a
migration path for companies to move from bar code to RFID. This new standard is
rapidly being adopted as large retailers such as Wal-Mart are mandating their
suppliers provide all goods to Wal-Mart with RFID tags incorporating the Auto-ID
Center EPC standard by 2005. Other large manufacturers such as Gillette are also
embracing this standard and are now incorporating RFID with the EPC on their
manufactured products.
The Auto-ID Center has created a standard around the EPC with the objective of
providing detailed information at the unique item level about any item anywhere in
the Supply Chain. The diagram below from the Auto-ID Center depicts the vision
that the Auto-ID Center has for the EPC standard.

In addition to the EPC itself, the standard also defines the RFID characteristics that
will be used to transmit the EPC as well as an open network to identify and track
items as they flow through the global Supply Chain.
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The EPC Type 1 Standard incorporates a 96-bit number that consists of four
distinct elements as shown in the example below.
Example: Electronic Product Code Type 1

01 . 0000J38 . 00063R . 000213KF7
Header

■

■

■

■

■

EPC Manager

Object Class

Serial Number

Header
The Header is 8-bits and defines the length of the message, in this case being an
EPC Type 1 number, which is 96-bits in length. The EPC standard was initially
developed as a 64-bit number or referred to as Type 0.
EPC Manager
The EPC Manager is 28-bits and is most likely to contain the manufacturer of the
product the EPC is attached to.
Object Class
The object class is a 24-bit field that refers to the exact type of product. This can
be considered to be the Stock Keeping Unit (SKU).
Serial Number
The serial number is a 36-bit field. This number is unique to the item. The serial
number field is what sets the RFID EPC apart from bar codes. Bar code standards
are unable to distinguish the uniqueness of an item. Example being a can of cola
having its own unique identifier or serial number that will allow this specific item
to be tracked throughout the Supply Chain.
RFID tags and readers
The Auto-ID Center is not specifying the type of RFID tag to use. Users can chose
from passive or active tags from any number of suppliers. However, there are
some specific characteristics that the Auto-ID Center has defined to insure global
tracking. RFID tags must transmit at 915 MHz and be able to be read ideally at a
distance of 4 feet. The RFID tag must also utilize EEPROM technology so
companies can write an EPC to the tag when the item is produced or packaged.

At the time of this writing, the Auto-ID Center is in the process of approving the Class
0 and Class 1 EPC specifications at 868/925/2450MHz for UHF and 13.56MHz for
HF. The difference between Class 0 and 1 is in the data structure (length) and
operation. Class 0 tags are read only. Class 1 tags are one-time writeable.
The EPC standards call for 5 classes of tags overtime. The following table outlines
the roadmap for the EPC tag class type.
EPC Class Type
0
1
2
3
4

Operation
Read Only
Write Once, Read Many
Read / Write
Read / Write Battery Enhanced for Long Range
Read / Write Active Transmitter
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The Auto-ID Center EPC Standard is also calling for readers that are defined as
Agile. The objective of the Agile reader concept is to have readers that are both
frequency and protocol independent. At the time of this writing, no vendor has
delivered the truly “agile” reader to the market but several vendors are expected to
have readers that meet the agile specification ready for the market within months.
There are some forms of readers available today that can read multiple tag
protocols but yet only read at one frequency.
■

Open Network
The Auto-ID Center has defined certain information system standards that must
be applied to insure global tracking. This standard consists of three major
components:
1. Object Name Service (ONS) – tells computer systems where to locate
information on the Internet or local network about any object carrying an EPC.
ONS is similar to the Internet’s existing Domain Name System (DNS), which
allows Internet routing computers to identify where the pages associated with
a particular Web site are stored. The ONS takes the EPC code and returns a
Web address or Uniform Resource Locator (URL) where all information about
that object resides.
2. Physical Markup Language (PML) – is a new standard “language” for
describing physical objects. When finalized, it will be based on the widely
accepted eXtensible Markup Language (XML). Together with the EPC and
ONS, PML completes the fundamental components needed to automatically
link information with physical products. The EPC identifies the product; the
PML describes the product; and the ONS links them together.
3. Savant – is the interface between the RFID reader data and the application
software. Also referred to as middleware, the Savant handles data interpretation, data management and data forwarding. The Savant also handles a level of
task management. Savant uses distributed architecture; meaning it runs on
different computers distributed through an organization, rather than from one
central computer.

The following diagram from the Auto-ID Center illustrates the basic interface of
these three major components of the Auto-ID Center information system
architecture.
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TYPES OF RFID
RFID technology exists primarily in two forms, passive and active technology. Both
forms of RFID technology are based on communications utilizing radio frequency
(RF) signals. In both cases, RF readers are utilized to receive and decode RF signals
transmitted by the RF tags. Each RF tag has a unique identifier allowing its signal
to be differentiated from other RF tags.
Passive technology uses energy emitted by the RF readers to energize passive tags,
which then emit an RF air signal, which is then read by the RF reader and then
decoded for processing. Since little power is absorbed from the RF signal received
from the passive tag the effective transmission range is very small, generally under
10 feet. With no power source to contend with, passive tags have a simplified circuitry,
which allows the technology to be miniaturized and therefore can be reproduced at
a very low cost, typically several cents apiece. With no battery source to deal with,
passive tags ideally have an unlimited life span.
Active technology utilizes battery power to energize the active tags, which utilize the
power to beacon their RF signal. Having a powered source allows the active tags
to transmit their signal over large distances. Typically an active tag can transmit an
effective RF signal up to 300 feet indoors and up to 1000 feet outdoors. Active RF
tags require more complicated circuitry to deal with the powered RF transmission.
This complicated circuitry coupled with the powered battery cell make active RF tags
much larger and more costly than passive RF tags. Active RF tags typically cost
$10-$50 each and have an expected life of 5-7 years, of which both parameters are
dependent on the type of active technology deployed.
Active technology can be stratified into either active presence or active location
technology. The difference being that active location can locate a specific active RF
tag within +/- 3 feet inside its effective read range giving it a high read resolution.
Active presence on the other hand typically can only identify that an active tag is
somewhere within its effective read range or zone that gives it a low read resolution.
Active location systems generally have more components, are more sophisticated
and typically cost more than active presence systems.

Data transmitted by RF tags is typically limited to a small data packet, which
contains some form of unique identifier. Some RF tags have the capability to be
read/write tags. However, the information stored is typically limited not by the storage
mechanism of the data but the limit on the data packet length to be transmitted.
Typically tags that both read and write have reduced effective transmission range due to
the overhead associated with the full-duplex communications.
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RFID IMPLEMENTATION ISSUES
Unlike broadband computer networks, RF based signal systems are not deterministic.
It is not possible to guarantee or predict that each RF transmission will reach its
intended destination or within a specified timeframe. Environmental conditions such
as metal, walls and reflective or absorptive material in the line of the RF signal path
can greatly affect the clarity of the RF signal. Other environmental noise can consist
of a variety of causes such as other wireless based RF communication systems such
as wireless LAN’s, two-way radios, shop floor equipment, forklifts and other equipment
or appliances. Other environmental conditions that may affect performance are electrostatic discharge and humidity. These environmental elements coupled with
ambient noise can severely degrade the RF signal clarity or strength thereby decreasing
the effective RF read range or causing null reads of emitted RF signals. Many of
today’s RF based communication systems have system tuning capabilities that
allow for adjustments to the RF environment and in worse case the
transmission/receive issues can be compensated for by adding additional RF
readers which has a cost bearing on the entire installed system cost.
When installing any RF based communication system, one has to be aware of possible
interference that is also caused by the system. The passive and active RF based
systems operate in the HF, UHF, microwave 802.11b (Wi-Fi) and ultra-wide band
frequency ranges. Typically, the higher the frequency the more distance and accuracy
derived from the system. Additionally, newer active RFID systems are utilizing Wi-Fi
backbones for their RFID reader network thus eliminating the cost and inflexibility of
separate cable runs to readers placed in the environment.
The typical RFID system will consist of the following components that need to be
managed as an integrated solution:
■
■
■
■

RFID Tags
RF Antennas
RFID Readers
Host applications

Each of these elements needs to be considered first individually and then as an
integrated whole when planning to install an RFID system in the environment. RFID
tags transmit the EPC information, antennas receive or transmit the RF signal
through the air and readers decode the RF information received from the RFID tag
through the antenna.
A user will decide upon which type of RFID tag they wish to deploy given the
application. In most applications, the passive RFID tag of the Auto-ID Center EPC
915MHz Class 1 standard will be sufficient. Once the type of RFID tag is determined
for the application, the next step is to determine the reader type. It is critical that the
reader selected is capable of reading both the frequency and the protocol of the
transmitting tag types to be used in the application. Read range and read processing
speed are also critical determining factors in making the reader selection.
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Once this decision has been made, the focus needs to be on antenna placement.
Placement of antenna is determined by two critical factors. One, the orientation and
placement of the RFID tags that need to be read and two, the effective read range
given the numerous environmental factors.
Next, the user must determine the number of readers and antennas that are needed.
This decision is driven by the number of points where reads need to be made
(portals, zones, bays, docks, etc.), effective read ranges, tag orientation and placement,
environmental issues and the quantity of reads (scan density) that need to be made
by any one scan. Some of these factors will dictate the type of antenna to be
deployed. Linear polarized antennas provide the greatest read range provided they
are matched with linear polarized tags. In many applications, the tag placement and
location will be random in nature. In these applications, it is best to deploy circular
polarized antennas.
As mentioned earlier, environmental issues can affect the ability to read the RFID
tag. Environmental issues may degrade signal strength such that it needs to be
compensated for by adding additional readers and antennae.
Once these physical issues have been addressed, the logic or operational issues
must be addressed. Unlike bar code that relies on confirmed line of site, RFID can
read many tags in one given scan. This is both a benefit and a problem. The problem
can stem from multiple reads of several RFID tags from a one reader when only one
read is desired or reads of the same RFID tag by multiple readers when trying to
determine location. These issues need to be addressed by a combination of
middleware software that can distinguish RFID reads based on certain parameters,
application level software and procedural steps.

MIGRATION AND INTEGRATION
The ideal world is one where Catalyst customers can implement RFID across the
board on day one. However, the real world dictates an operational environment
where users over time migrate from bar code to RFID. As such, Catalyst is enabling
its software to function in a mixed environment of bar code and RFID. An
association will be made between the UCC 128 bar code and the EPC in the
application software.
In addition, Catalyst recognizes that it may be many years before the full capability
of RFID is deployed in environments to the item level. A practical approach is to
enable the application software to support RFID at the pallet and case level first
followed by enabling the item level RFID capability.
Catalyst will provide an RFID integration module for interfacing Warehouse
Management System and Supply Chain Execution software to RFID and bar code
identification processes. The following architecture diagram illustrates the Catalyst
approach to the integration for RFID and bar code to the Warehouse Management
System. The integration layer will become the Savant for identification and data
collection plus mapping to the appropriate WMS functions.
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SUPPLY CHAIN APPLICATION SCENARIOS
Catalyst International is taking a pragmatic view to the adoption of RFID technology
based on working actively with its customers to understand their needs, plus
monitoring the adoption of the evolving Auto-ID Standard and related
advancements in the supporting RFID technology.
The deployment of RFID will undoubtedly change the way identification is done in
operations today. These changes will result in new procedures and processes
within the Supply Chain. Catalyst is continually evaluating the impact RFID will have
on these procedures and processes and is addressing the impact on its products.
While read/write RFID tags are continuing to evolve, Catalyst believes it will be
some time yet before the price and capability of the read/write technology becomes
pervasive. As such, the scenarios, which follow, assume the use of read only RFID
tags that embody the Auto-ID EPC standard.
To date the following areas of future product development have been identified:
■

Receiving
Today, product identification and quality need to be confirmed against receiving
paperwork and any discrepancy is manually resolved. With the adoption of RFID
technology, this step is essentially eliminated. RFID readers will automatically
capture the EPC and link them to product and shipment information in the
warehouse management system (WMS).
This is really only possible if item level RFID tracking is supported which most
likely will not be the case for several years. As such, a more realistic scenario is
the streamlining of this process by automatically matching pallet and/or case level
EPC’s with the data that has been provided by the shipper of the material.
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A single scan could read all the case tags on a pallet and perform various
functions without the need to physically break down the pallet. For example, a
pallet of mixed SKUS in random quantities could be received and fully inventoried
with a single RFID scan – without breaking it down. The RFID scanner’s
information could then be used to (a) determine a disposition for the carton, (b)
create inventory records, (c) define a conveyor destination for immediate action
by the conveyor, (d) generate case breakdown and/or putaway instructions, and
(e) document receipt against an inbound order and/or ASN. All this work could
be done as the result of a single RF scan, with virtually zero labor content,
yielding obvious cost savings to the user.
■

Putaway
Once material has been received, the physical inventory will either be sent directly
to shipping, if a flow through shipment, or put away in suitable storage. Using
RFID it will be possible to track inventory as it moves through the DC and ensure
it is placed in the correct physical location
Similar to receiving, the full benefits of this process will not be fully achievable
until item level tracking is supported across all products being processed within a
DC. Otherwise a combination of traditional bar code confirmation and RFID
processes will have to be supported.
Therefore the most likely scenarios within a DC will be the initial adoption of pallet
and case level tracking to ensure product has been moved to the correct area or
zone within a DC, then a combination of RFID and traditional location bar code to
confirm the pallet or case’s final storage location.

■

Picking
This is a labor-intensive process that is prone to human error. Within a DC there
can be numerous picking scenarios that need to be supported, i.e. pick to pallet,
pick to label, pick and pass, bulk bit, etc.
To fully streamline the processing of these various types of picking operations will
need both item level RFID tracking combined with RFID tracking of the pick-to
location (Pallet, Container/tote, Truck, etc). Until this is possible, manual confirmation
of the picking activities using bar code technologies will still be required.
Initial adoption will focus on the building of a shipping pallet, either during the
picking process, at the packing station or at a staging location near the shipping
dock. The information associated with this pallet will be used to build an
electronic Advanced Shipping Notice (ASN) during the shipping process.

■

Shipping
The shipping process will be streamlined in such a way that throughput will be
improved and accuracy increased. With RFID readers positioned at the truck dock
doors, loads will be automatically read as they are being loaded, while at the same
time validating the load is being placed in the right truck and in the proper sequence.

10

Order detail information will automatically be updated along with invoice
matching, and generation of all shipping documentation. This information will be
passed on to the yard management system (YMS), which could speed the
checkout and validation at the gate or at dispatch.
RFID could also be used to confirm that the truck door has been closed and
sealed for security and validation purposes. This would act as an “electronic lock”
that would guard against load tampering while in route.
■

Zone to Zone Tracking
For selected products and selected facilities, it might make sense to replace the
concept of location inventories and planned movement with zone inventories and
ad lib movement. With RFID scanners placed at transition points between zones,
actual physical product movement could be proactively captured as product is
moved and thus inventories could be automatically tracked without human
involvement. Zone to zone tracking of inventory will make economic sense where
the number of SKUs is relatively small per volumetric unit of space and especially
where inbound and outbound orders are less significant.
For example, in the beverage and building materials businesses, products are bulky
and handled in large quantities. Delivery drivers sometimes leave the warehouse
with a typical day’s needs and take orders in the customer’s facility. Instances of
Vendor Managed Inventory (from the supplier side) also require the loading of
outbound trucks with inventory that might be required, rather than with specific
outbound orders.
In instances like these, the use of zone to zone tracking rather than traditional
Catalyst movement planning and location validation would greatly simplify the
systems involved, eliminate many interfaces, and substantially reduce systems
maintenance and management labor cost.
This concept of Zone to Zone tracking can also be utilized to supplement the
tracking of high value inventory within the warehouse, i.e. it arrived in the staging
area and has not yet been shipped.

■

Yard Management
By utilizing active RFID tags as part of a Real Time Location System (RTLS),
efficiencies and throughput could be gained in the receiving/shipping yard by
tracking the trailers within the yard in real-time. A truck arriving at the gate would
have its passive RFID tag read automatically identifying the contents of the load
and matching this against the ASN. The WMS would instruct the YMS whether to
move the trailer to a waiting dock door or drop the trailer in the yard. A removable
active RFID tag would be attached to the trailer for tracking purposes within the
yard. Once in the yard, trailer location would be visible in real-time.
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RFID readers at the dock doors will identify when trailers move into or out of dock
doors. This will enable higher utilization of dock doors and throughput. Once a dock
door is open the RTLS will locate the appropriate trailer in the yard and instruct
yard personnel where the trailer is located and to which door to place the trailer.
At gate checkout, RFID readers will confirm contents, shipping documents, weight,
carrier compliance, etc. The ASN will then be sent its specified destination.
■

Lot Tracking
Lot tracking at the case and item level will be greatly enhanced with the implementation of RFID. Inherent within the EPC standard architecture is tracking back
to the unique item level. As cases are created, the data relating to the lot
information will be mapped to the EPC code for each case.
Case lot information can then be tracked individually at the case level or mapped
to the pallet level EPC and tracked as part of the pallet lot information.

■

Inventory Visibility
One of the most significant yet untapped benefits of RFID will come from the
real-time visibility of inventory across the entire Supply Chain. In a fully deployed
RFID enabled Supply Chain, the vision of automatic replenishment becomes a
reality. The removal of a good from a store shelf becomes a real-time pull signal
back to the manufacturer.
Inventory across the Supply Chain becomes a dynamic inventory to which business
decisions are made from. The guesswork is eliminated regarding what are the
actual inventory levels as specific nodes, between nodes and at use points.
This capability will promote the products that give full visibility and status of inventory
and the inventory association across the Supply Chain and enable optimized
order fulfillment and dynamic fulfillment at the Supply Chain Execution level.

BENEFITS
While the application of RFID is still in its infancy, early adopters and pilot systems
are already demonstrating significant potential benefits. System integrators and
consultants have also studied the benefit of RFID in operation and have released
their studies and findings. Many benefits from the use of RFID are yet to be
identified as the industry has never before had identification technology of the broad
capability that RFID affords. Following are some examples of the potential benefits
to be derived from the deployment of RFID solutions.
■

Supply Chain Integrity
RFID will enable the identification and reduction in the number of discrepancies
between what a supplier invoiced and what a customer received. Additionally, as
goods are moved from dock to truck to store, RFID can automatically compare
goods with the manifest. Overall, goods flow becomes more complete, stock outs
are reduced, overages are curtailed and accounting discrepancies removed.
12

■

■

Accurate Case Picking
In distribution centers, pallets from manufacturers are broken down and then
reassembled into pallets of mixed products to be sent to individual stores.
According to some studies, mixed pallets have wrong items or the wrong quantity
roughly 30% of the time. Installing RFID readers in the case picking area of the
distribution center can improve accuracy to new 100%. This will help reduce out
of stocks while also eliminating the need to have extra inventory on hand in case
the wrong goods were shipped.
Reduction in Labor Costs
Through a recent study conducted by the Auto-ID Center, labor costs still
represent the most significant cost within a DC. The study results are illustrated
in the following Auto-ID Center developed graphic.

By some accounts, RFID with its ability to be read without line of site will reduce
the labor currently required today to manually scan all bar codes in the operation
by as much as 30%. IBM Business Services has estimated that RFID can reduce
labor costs for verification by better than 90%, while improving order accuracy.
IBM Business Services also estimated that RFID will eliminate the need to put
bar code labels on cases in the case picking area, scanning them and then
associating them with the right pallet which will reduce the amount of labor in
case picking by as much as 36%.
■

Visibility at the retail shelf level
Because RFID tags can be read in most cases without line of site, RFID has the
potential to reduce out of stocks. Studies have shown that, on average, products
are not on store shelves 7% of the time. Every time a customer leaves a store
without buying what they came for because it wasn’t on the shelf, the retailer and
manufacturer lose out. RFID has the potential to dramatically reduce out of stocks
by providing real-time visibility into what’s on the store shelves.

13

■

■

■

■

■

■

Reduction in Product Loss
RFID will significantly reduce product losses through the supply chain as well as
at the retail level. Manufacturers will be able to pin point where losses are
occurring in the supply chain and quickly rectify the situation. Further, retailers will
be able to eliminate employee and customer theft by knowing if a good leaving
the store has been paid for.
Inventory Updates
When RFID reaches the item level, as items are received the perpetual inventory
will be automatically updated and inventories on hand will be immediately known.
Promotion of Vendor Managed Inventory
RFID could enable companies to proactively move into Vendor Managed
Inventory (VMI) trade agreements with their suppliers. VMI can be automated to
include both replenishment and payment.
Elimination of Physical Inventories and Cycle Counting
RFID will provide the ability to locate any good in real-time, which will eliminate
the need and the cost associated with physical inventories and cycle counting.
Returns
Full visibility and automation can potentially be achieved on returns thereby
virtually eliminating fraud.
Product Authenticity
RFID could play a major role as part of an integrated solution to combat piracy or
theft by identifying the product source / legitimacy.

CATALYST RFID DIRECTION
There is need for RFID in the Supply Chain and Catalyst sees and understands this
need. However, as there are distinct differences in the type of RFID technology
there are distinct and different applications of this technology. The deployment of
RFID is not a one size fits all. Specific applications will dictate which type of RFID
technology should be deployed. It is critical to match the right RFID technology to
the right application. Critical decisions will include not only the type of RFID
technology (passive or active) but also the radio frequency at which the system
operates (HF, UHF or Microwave).
Catalyst foresees the need for the deployment of passive RFID for short-range high
volume read environments such as retail applications and high volume warehousing,
distribution and shipping functions. For long-range applications such as yard,
terminal and high-value warehouse applications the deployment of active RFID will
be the technology of choice.

14

Underscoring the interoperability is the use of a data standard. Catalyst has adopted
the Auto-ID Center Electronic Product Code (EPC) as the standard data set for
RFID tags. Catalyst, through its integration technology, will also support proprietary
formats when appropriate for a specific application such as Real Time Location
System (RTLS) for applications such as Yard Management when specific location is
critical to the application.
Ideally speaking, the entire Supply Chain, from manufacturer to distribution to retail
could be an RFID environment. Realistically speaking, we must deal with the fact
that it will be years before bar codes are eliminated, if at all, so the integration of
bar code and RFID must be appropriately dealt with. Practically speaking, the
typical identification environment within a business could consist of bar code,
passive RFID and active RFID. In all likelihood, universal RF air protocol standards
and reader standards for both passive and active RF technology are many years
away if ever achieved. Recognizing and understanding the real world of RFID,
Catalyst will deploy identification integration technology that will enable the use of
mixed identification types which will allow the user to deploy the most appropriate
identification technology for the application, yet provide the seamless integration of
bar code and RFID across the enterprise Supply Chain.
Catalyst is teaming with RFID technology partners to make this vision of RFID
integration a reality. The objective is to deliver integrated Supply Chain software and
RFID applications that fit the need from a cost and performance perspective, yet
deliver superior financial benefits and operational improvements.
RFID is not an end by itself but rather a means to an end. RFID creates more
capability and versatility by performing identification more quickly and effectively but
the tracking and tracing of goods and services is still done by the Supply Chain
software. Catalyst is enabling its software to take advantage of the inherent
capability of RFID that will ultimately speed the flow and increase the visibility of
goods and information throughout the Supply Chain.
RFID technology and application software aside, the three most significant
mitigating factors that must be addressed with the implementation of an integrated
RFID solution are summarized as follows:
1. Migration – few RFID applications will have RFID as the exclusive means of
product identification in the early stages of adoption. Users and vendors must
recognize, plan for and deal with a mixed identification environment of RFID and
bar code until the point in time where RFID is pervasive throughout the industry.
2. Environment – RFID is not a one size fits all. Radio waves, which are at the
core of RFID, are susceptible to interference by white noise and distortion of
signal by bounce or absorption created by surrounding materials in the RF
transmission field. Placement of the RFID tag on the identified object and its
corresponding readers and antennas are critical to achieving clear, consistent
and accurate RFID reads. Each object and site must be carefully planned so
the desired RFID read can be achieved.
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3. Process Change – RFID and the new Auto-ID EPC standard are not simply a
replacement for bar code. RFID presents information on products to the unique
serial number never before captured by bar code. In addition, RFID does not
require line of site to be read and a large field of RFID tags can be read virtually
simultaneously. RFID deployment will drive process change across the Supply
Chain enterprise. Applications that are designed specifically for bar code reads
as a means of identification will not deliver the business benefits that applications
designed to take advantage of the RFID capability will.

To address these mitigating factors, Catalyst International has established an RFID
Implementation Practice to assist its customers in the planning, installation and
deployment of mission critical integrated RFID solutions.
This service, coupled with strong partners in RFID technology and the creation of
the industry first integrated RFID Supply Chain Solution, is in keeping with the
strong heritage of Catalyst International of delivering innovative and soundly
engineered solutions.

Corporate Headquarters 800.236.4600
European Headquarters +44 (0) 1895 450400
www.catalystinternational.com
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