Beyond RFID

New, Integrated Technology Solutions
Improve Supply Chain Visibility, Increase Efficiendes and Reduce Costs
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Supply chains are the life blood of many compatodsay. Effective supply chains move the right carg
to the right place at the right time and provideamable data to promote visibility, transparereyd
security. This is even more critical for compam&sving high value or critically important cargath
requires higher than normal precautions duringsitarThe FBI estimates that cargo theft in thetébhi
States alone accounts for approximately $10 biiliodirect merchandise losses each year. The ptedu
most often targeted include consumer electronitearmaceuticals, alcohol, tobacco, and various food
products. In addition, it’s critical that agenchesable to monitor supply chains during politiaatl
humanitarian crisis operations. From hurricaniféb non-combatant evacuations to crisis response
operations across the globe, it's imperative thgaoization have real-time visibility over theirpgly
chains during these logistics-centric operatioDgring Hurricane Katrina, it was essential that &M
and local emergency responders had visibility aéptally life-saving supplies being rushed into
hurricane ravaged areas of Louisiana and Mississippvernment agencies also rely on real-time
visibility of supply chains during global crisissonse operations. Permanent RFID infrastructure i
generally not available in critical airports, alamgnsportation routes or in temporary supply hartod
even when it is available, it only provides theisbigs manager with visibility at selected pointishin

the supply chain. Once outside the range of thdee the supply chain becomes invisible again.
Although basic RFID technology and the correspogdiperational concept for their use dramatically
improved supply chain visibility in the late 199(& time for to take the next leap forward witledt
Time Tracking capabilities. Improvements in segiclaims processing, and premium asset tracking
alone will save corporations and agencies billiohdollars each year while also providing assebility
during contingency response operations ... both aeasignificant capability gaps that exist today!

Since the late 1990’s, advanced shipping and sugain vendors have tracked freight with RFID tags
and systems. Unfortunately, the systems and taggs limits and vulnerabilities. Tags do not
continuously communicate with the tracking systemd setting up RFID readers and infrastructure have
proven to be too cumbersome and expensive for-strniedium length contingency response operations.
Gaps in coverage and the inability to watch camgal*time” costs companies millions of dollars in
merchandise losses. Inability to detect and redjrmmediately to supply disruptions, transportation
capacity constraints and production recalls camgasiupply chains to an abrupt halt. The key qaesti
then is what alternatives to supply chain manalave to tackle inherent supply chain volatility whe
traditional RFID tags and systems aren’t enoughe Hey answer...work smarter with “real time” supply
chain visibility. According to a 2009 IBM studyléd The Smarter Supply Chain of the Fufd&upply
chains of the future will have the instrumentatioerconnectedness, and intelligence to predianti
prevent, disruptions before they occur. It rebasnew approaches that employ sensor technologits ...
not just sense and respond, but anticipate and act.

This white paper explores the challenges and issiesent in supply chain management using
traditional RFID tags/systems and presents an awref new systems that will be inherent in the
Smarter Supply Chain of the Future. These ReakTinacking Systems provide higher levels of
accuracy, predictability, and accountability wipl®@viding actionable information to improve the
effectiveness, efficiency, and security of highhility, high value commodities moving through dynia
and critical supply chains.



As trading partners proliferate and logistics netgaexpand, supply chains become increasingly
complex. This complexity tends to introduce mutipiefficiencies as the networks grow. It's a nalur
progression from certainty and organization to shaad disarray. The effect ebbs and flows as
technologies improve, companies innovate and may,daved manufacturing and shipping processes are
introduced.

Other external factors also contribute to the caxip} and inefficiency. Manufacturing and techngtog
advances shorten product lifecycles, for exampleeian electronics manufacturer hits on a hot mpdu
new versions need to be planned, assembled amitbaisti on an accelerated schedule. Product lifecyc
drives demand, in many cases. The Apple iPhone &ppropriate example. New, improved goods need
to speed their way to the market while consumdnesiasm is at its peak. The same can be said for
military production. As new technologies becomeilatde, they need to reach the battlefield as duick
as possible. In addition, equipment and parts (mewepnditioned or re-manufactured) need to bekadc
through the supply chain. During Operation Iraggddom, for example, military vehicles and combat
equipment were routinely cannibalized or renderslass due to the unavailability of parts thategith
were not in the Department of Defense’s inventargauld not be located because of inadequate asset
visibility.

Uncertain economic times create disruptions insthgply chain, as well. As demand swings wildlys it’
difficult to forecast correctly and maintain coneigt supply lines. Of course, real-world physical
disruptions disrupt the flow of commerce. Traffacments, natural disasters, terrorist activity and
technology failures all take a heavy toll. DuringrHcane Katrina, the US Department of Defensectvhi
was tasked with delivering emergency supplieséhaptic situation, didn’t know the precise locatiai
the FEMA-ordered supplies and commodities whessueed FEMA's logistics responsibilities. The
department’s lack of visibility into the supply ¢haforced them to airlift 1.7 million meals to Missippi
without any clear understanding of demand conditiom the ground.

This complexity and external disruption results in:
Lost shipments
Late arrivals
Production delays
Increased administrative costs
Poor inventory status information

Ultimately, confusion and lack of agility arise,da@ach partner in the logistics chain experiences
frustration and real economic loss. Relationshgasome fragile or damaged. Eventually, the custaner
end-user loses because the product arrived lateagied. .. or it didn’t arrive at all. That customeulcb
be another manufacturer, Value Added Resellergstgims integrator or the actual end-user. In sum,
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and inventory expenses. As each party gains méseniation and insight, it's much easier to improve
processes across multiple partner channels anaiasefsystems. Near real-time information reduces
errors and enables faster, more agile decisionngaki

The results resonate across entire corporate gtasctEfficiencies are gained, service capabildied
customer relationships improve, brand equity isagcld, gaps between competitors widen, positive
word-of-mouth spreads, return-business becomes robtest, and profits inevitably increase.
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Tracking Innovations provides the technologicapléadeliver the kinds of benefits, efficiencieslan
advantages mentioned above. Tracking InnovatiBesl Time TrackingSystem (RTTS) returns live
tracking data — from anywhere, anytime — makirgpsy to keep your finger on the pulse of daily
business operations.

The solution enables robust, transpaiuginessrocesdNetworks (BPNs) that provide unparalleled
visibility and control while dramatically improvirgupply chain efficiencies. With RTTS, you reduce
manual data entry and tracking processes, andeimblligent automation and alert capabilities.

Tracking Innovations customers:
Always know the status and whereabouts of goods
Eliminate tracking control guesswork
Monitor performance regardless of carrier
Negotiate rate-sheet compliances &adviceL evel Agreements (SLAS) based on better
information
Our customers save money and time by staying itraloof their shipments and partner exchanges. They

enjoy clearer views into carrier performance andemtetailed information for negotiating contracts.
Aggregate cost savings are significant acrossnltergrise. Even smaller returns on investmentedid
late shipment refunds and shipper credits makengadt on their balance sheets.

The key is — they have unprecedented visibilitg iral-time supply chain activity. Knowing and
documenting data in detail helps tremendously.
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Tracking Innovations enables unparalleled visipiind control with our patented Real Time Tracking
System (RTTS). The solution consistdg@ibbal Position System receivers (GPS), Wi-Fi transceivers,
GPRS cellular transceivers and Iridium satelliga$ceivers. Each of these supporting communications
systems integrates with smaditive RadioFrequencyldentification (aRFID) tags. The end-to-end
system tracks shipments, and monitors temperdiuraidly, shock, vibration and an unlimited number
of other data points.

The solution features:

Tested, leading-edge hardware
Robust Software



Best-in-class security
Our proven hardware solutions are coupled witrestéthe-art software that's designed for common

enterprise computing networks. The software uslizesual Studio 2008, the .NET 3.5 framework and
Microsoft’'s Bing Maps platform for rendering shipntdéocations in near real-time.

Tracking Innovations’ Tier 3 data center providesge of mind and best-in-class security. Tier & dat
centers feature:

Redundant power supplies
Redundant communications infrastructure
Redundant HVAC equipment

As a result, our customers enjoy 100% uptime feirttiacking applications. The solution offers tere-
to-end, automated, near real-time visibility ofigie in transit, regardless of the carrier.

) %
cargo pallets are prepared before the shipmenm®egth up to
five recoverable Master Units paired with 1 to 48aziated

satellite aRFID tags (for a maximum of 200 totaF{R
tags). Configuration options for the aRFID tagdude (but
are not limited to):

Temperature Only
Temperature and Humidity
Shock and Vibration

Each tag contains 512k of memory, which is usestdoe data readings. They are
powered by four disposable AA batteries.

While a Master Unit is in transit, it provides patic reports to the tracking server

at the data center; the interval of the reportsngser definable. The tracking

servers are secure custom written .NET web sertiagsutilize eXtensible () &

Markup Language (XML) for machine to machine comination. The % *

tracking servers listen for communications from Mhester Unit and establish '

a secure tunnel to receive the tracking and tag filatn the Master Unit. Once

this data is received, it is validated and stored Microsoft SQL server database for further pssicsy.

When a Master Unit determines it is time to seneport, the Master Unit attempts to connect fifatar
local wireless network (Wi-Fi). If a local netwoiknot detected, the Master Unit attempts to conviec
a cellular network. If a cellular network is notieleted, the Master Unit attempts to connect via the
Iridium satellite network. Tracking Innovationsedst cost routing algorithm” ensures that the roost
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effective means of communications is used. If nofnthese networks is detected, the Master Unib¥edl
a retry procedure until communications are esthbtis

If a Master Unit is associated with one or more lRfags, the Master Unit periodically attempts to
communicate with each associated tag in order)tdggermine if the tag is responding and (b) rezeiv
updated sensor readings from the tag. The Mastitr tdg communication interval is shorter than the
Master Unit-server communication interval, so thaskér Unit will store tag information between rapor
to the servers. Each tag stores sensor data betwe@nunications with the Master Unit. After a
successful upload of data to a Master Unit, thectears this data from internal memory.

The Master Unit will attempt to connect with thadking servers within two minutes if a specified
condition is detected — e.g., an associated tégttarespond or tag data indicates an undesirabliding.

After each shipment, the Master Unit is recovened arepared for reuse. Depending on the configurati
and application, aRFID tags may or may not be rkuse
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Customers have several options for viewing andynatiing tracking data, including:

Data Integration— Tracking and conditions data is automaticaltggnated into curreriEnterprise
ResourcePlanning (ERP)Warehousé anagemen®ystems (WMS) or just about any other business
system. Tracking Innovations’ technology team warkssely with customers to find the right solution
for data integration.

The Trackingl nnovationd ntegrationFramework (TIIF) is designed using tBervice-Oriented
Architecture (SOA) methodology. By using the latdstrosoft technologies (Windows Server 2008,
.NET 3.5, Visual Studio 2008, SQL Server 2008 areX Blk 2009) we are able to organize, develop and
integrate information technology so data, logia arfrastructure resources are organized as seatvice
The individual services exchange messages witranother to support flexible business processes. As
result, businesses can be much more agile andatime\at the IT level.

SOA Benefits:
Integrations that use to take months to designmptement now take days
Connectivity and interoperability with a wide rangfeheterogeneous systems, including:
0 LineOf Business systems
0 Legacy systems
0 Smart devices
0 Trading partner platforms
TIF provides more data exchange options, includimgtive engine that provides integrated
support for Electronic Data Interchange (EDI) dataluding both X12 and EDIFACT support)
and Availability Statement 2 (AS2) data for EDI otiee Internet and RosettaNet



Hosted, Web-Based ServiceS€ustomers can also monitor and manage trackingur secure 128-bit
encrypted Web portal. The platform was developéting the Microsoft .NET 3.5 framework and
Microsoft Bing Maps. This

option is useful for

anytime, anywhere,

System/browser/computer-

agnostic access to

information. The portal

features a built-in

configuration tool that

allows you to set alarms

that are delivered by SMS

(text message), emalil

and/or voice notifications.

Waypoints on the Web
portal are color coded for
ease of use and
identification. Green

* * % *

points indicate normal *
conditions; red indicates alarm conditions andogelpulsing indicates the last reported positiore Th
blue star indicates the origin of the shipment whiile Yellow star indicates the destination.

When a user places the mouse pointer over any wayam information box appears with the location
data for that point (including date, time, latitumied longitude).

If the user clicks the
mouse pointer over any
alert condition (see figure
4), a pop-up window will
appear showing the tag
readings that are outside
the set point. Information
presented includes the
latitude, longitude, date,
time, master unit ID, tag
ID, SKU number of the
carton, alert type and
reading.

In addition to this visual
alert, a system generated
alert can be sent to mobile
devices or email.



To view all alerts for a
given shipment, the user
can click the alerts tab and
a window displays all
alerts for that shipment.
The user can further filter
the results by Master Unit
ID, SKU number or Alert

Type.

3D map views are also
available. Users can
search, browse, and
organize local information
viewed in three
dimensions, just the way it
exists in the real world. 3D
offers a more accurate
representation of time and
space, in the same way a
globe provides more
realistic views than a flat
map. Switching between 2
and 3D is as easy as
clicking the mouse.

/ g #
RTTS data and tracking views can be monitored witvide
range of mobile devices, including Windows Mobikvites,

Palm Treo, Blackberries, PDAs and the Symbol MC9%¢ites
handheld shipping interface (shown at right).
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When a Master Unit is in transit, RTTS reportswieeless network connection (local Wi-Fi,
cellular/GPRS, or satellite). Reports to the tragkserver include:

Time Stamp
Location (GPS
coordinates)
Sensor Data
(temperature,
humidity, or
shock)
Out-of-Range
Tags

Tracking Innovations
customers are always in-
the-loop when it comes to
freight status. Users can
search any field in the
database or download
comprehensive reports on
multiple shipments.

- &
Tracking Innovations’ professional technicians woldsely
with customers to facilitate automated data intégmnavith
existing BPN and enterprise software systems. dhgien
integrates with almost any business applicatiotiuiting
Enterprise Resource Planning (ERP) systems andhbfiase
Management Systems (WMS), as well as a wide rahge o
data files, including EDL, XML, flat files and mare

The solution’s standalone .NET shipping interfecearrier
independent, so you can consolidate all carri@rimétion
into a single system (ERP, WMS or other businestesy).
You don’t have to enter the same data multiple sime
different disconnected systems, and data entrysar
minimized since there is very little human interaict

$** (

Minimum Infrastructure and
Computing Requirements for RTTS

RTTS functions on any computer wit
and Internet connection and a
browser.

There are no special requirements fd

Hardware
Add-ons
Network components

=

=

Tracking Innovations customer support and profesgieervices teams offer unparalleled system stippor
to help you implement RTTS, we assign a dedicaigiiic RFID supply chain solution professional to
your account. Our teams deliver detailed techrégpkrtise with respect to the RTTS system and
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extensive experience with a wide range of custgtaforms (including ERP, WMS systems). They
assist with product configuration and integratiosage, interface modifications, training, and monzire.

( -
With Tracking Innovations’ RTTS, your supply chaare process and demand-driven at the micro level.
You know exactly where everything is at all timesl@an plan accordingly. This leads to increastabssa
and market share, new market penetration, betstoer relations, faster product introductions and
terminations, and more profitable business. Yoa edsluce reliance on manual processes and save
money because every link in the chain is bettarinéd. Every partner, user and customer in the BPN
benefits.

To learn more about Tracking Innovations’ supplginhvisibility solutions, please contact one of our
systems engineers at 716-849-6570 or email iga@trackinginnovations.conwWe would be more
than happy to discuss your current systems anadexpkw ways to improve your business.

Terms & Conditions

The information contained in this document représéme current view of Tracking Innovations, Inn.tbe issues discussed as
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transmitted in any form or by any means (electromiechanical, photocopying, recording, or otheryyisefor any purpose,
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