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ABSTRACT

Effective self-service automation requires datarsttpamong non-proprietary system components.
Historically, the original self-service providehe vending industry, has failed to develop and émant
open architecture standards that enable seamlets staaring among disparate devices and servers in a
network. This lack of interoperability among thaimentities in a sophisticated vending system. (e.g
vending machine controller, telemetry device, vegdinanagement software, and cashless payment
equipment) has contributed to a lack of innovathonl creativity in the evolution of unattended paifit
sale retailing. Recently crafted Vending Data Isteange (VDI) standards from the National Automatic
Merchandising Association (NAMA) provide a non-piefary means by which to share machine-level
data among diverse technology providers. The V@ahdards are designed to ensure reliability,
continuity, and longevity among installed hardwaseftware, and netware. In essence, VDI standards
contain technical specifications that bundle vegdinachine-level data for easy distribution througho
a vending operator's technology network and canimplemented by a qualified provider without
operator involvement.
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INTRODUCTION

The NAMA Technology Leadership Committee, under thieection of the NAMA Board of
Directors, formed a specialized technology taskdarharged with developing data interchange stalsdar
that could be implemented industry-wide. The tlske was directed to develop a set of data tramspo
protocols enabling the sharing of vending machista @dmong competing back-end technology providers.
These standards had to ensure reliability, cortyinuand longevity. Reliability relating to each
participating technology provider of a vending aer receiving identical data files, continuitytarms
of data retrieval and distribution throughout a dieg operator’s network, and longevity by providing
assurance to vending operators that interfacesdeetinstalled applications would remain viable goin
forward. As a result, the task force produced NAMBI (VendingDatal nterchange) standards. These
standards contain technical specifications thatdlurending machine-level data for rapid distribati
throughout a vending operator’s technology netwamki can be implemented by technology providers
without vending operator intervention.

Simply stated, vending operators desire technot@&pable of reliably passing data sets from one
application service provider to another so thattiplg application service providers can contribtgea
single networked solution. The essence of the NAWIN standards is to enable data movement through
a messaging technique that ensures data intedréytransmitted set of data, regardless of whéatheas
pulled or pushed to a server. In other words, NAMBI standards render vending technology capable of
linking together diverse software solutions, froiffedent vending technology providers, into unified
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applications and likely represent a tipping poimtthie accelerated adoption of vending technologges
operator concerns related to supplier-dependemcsignificantly reduced.

Data Sets

NAMA VDI is an innovative set of protocols designedpackage vending machine-level data (e.g.
DEX and MDB data, alerts data, cashless transadiia, etc.) into a message format that can bedhar
among diverse supplier systems to enable multipfavare applications on the identical data set.r Fo
example, consider the situation in which a teleynptovider remotely polls DEX data from a vending
machine (e.g. Company “X"). The telemetry providemsfers machine-level generated data file to its
server (e.g. “X” Server). The server in turn autiwtes the file with a NAMA VDI message wrapper
and labels its contents for subsequent communitatiio any other provider's server in a vending
operator’'s network (e.g. Company “Y” or Company “&tc.). Additionally, the vending operator may
have machine-installed cashless readers that tolbieelectronic payment data for transmission to
cashless gateway for reconciliation. The pollechdsdt would consist of both DEX data and electronic
payment data and packaged into an aggregated eflataMovement of the data set to a host vending
management software (VMS) system capable of prowp&EX data could occur while simultaneously
forwarded data to a cashless gateway system caaldpplied for processing and settlement. This
multiple tasking one a single data set is indieti¥ the robust nature of VDI messaging.

The functionality of VDI standards is somewhat agalus to an email communication in that the
file of machine captured data file forms the cohtehthe message while VDI programming places a
wrapper, akin to an email message envelope thdtlesaistribution among any number of file servers
(e.g. email recipients), regardless of supplieqvfgter, or manufacturer. NAMA VDI standards, for
example, allow for DEX data to be transmitted kglametry device or server in real time. This applto
provides a platform for a vending operator’'s VMSugoad data nightly for use in pre-packaging (also
referred to as pre-kitting) and/or dynamic schedylalgorithms that rely on variable replenishment
strategies. The goal of NAMA VDI standards is tosere that a vending operator can confidently
implement multiple, diverse vending technology sols while utilizing operational data in existing
application software (regardless of supplier). NAMBI specifications are open architecture technglog
standards designed to be extensible, uniform, estalold manufacturer neutral.

Vending Technology

More than two decades ago, in an effort to stangarthe control of machine-level transaction and
event data collection, storage, and transmissi@hnieal specification committee members of the
National Automatic Merchandizing Association (NAMANd the European Vending Association (EVA)
collaborated to develop a set of protocols necgdsarfficient data handling and processii@pe of the
outcomes of this effort is DEX data. DEX, whichais acronym for Ata_EXchange standard, is capable
of capturing machine-level cash in/out data, produasvement data, and financial audit data. DEX dsata
designed to assist operators with product replemist strategies, product mix rotations, and cash
management safeguards. In order to optimize cauioib margins, while controlling operating expenses
DEX data plays an important role in productivitydgorofitability analysis. Accompanying the adveft o
DEX, a Data Transfer Standard (DTS) was devisethab the DEX data could be exported from the
machine in a decipherable electronic format. Omeedata was transmitted, it could be entered into a
vending management software system (VMS) and usedmbination with product mappings to evaluate
route coverage, cash handling procedures, and paldsrmance. It is for this reason that the DTS
protocol is often considered an integral part ef lEX standard; not a separate element.
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More recently, the Multi-Drop Bus (MDB) protocol enged is an internal communication protocol
designed to ensure that coin mechanisms, bill atdid, and cashless payment devices could be
effectively interfaced to a vending machine comémol (VMC) without regard to proprietary
manufacturing specifications. MDB, often compared USB standards used in generic computer
component interfacing, replaced prior practicesdtton supplier-specific design connectivity. An MDB
cable (also termed a machine harness) provideghy&ical connectivity for attaching peripheral deg
(e.g. card reader, bill validator, etc.) to the VMEa vending machine. MDB is credited with iniinag
the movement toward open system architecture idingrtechnology. Since vending machine-level data
capture involves the retrieval of stored audit infation (akin to a snapshot) via local or remosamsfer,
there is a need to apply data in various ways ¢odlyce a comprehensive analysis of transactiorfacin
some telemetry providers actively monitor the MDBshio detect, in real-time, product movement and
operational alerts (e.qg. bill jam, change shortdger open, temperature variance, etc.).

As a result of prior developments, vending machéwel data formatting and content derivation
conforms to the European Vending Association-Datn3fer Standard (EVA-DTS) and provides access
to system status data, transactional data, and ineawonfiguration information. In a typical data
connection, a polling device actively surveys tleding machine for stored data then follows DTS
standards for transmission to an external devi2ace the data transfer is complete, the receivading
machine-level data can be wrapped in a NAMA VDI sage format for subsequent distribution to
installed vending system servers (see Figure 1).

DEX DEX DEX NAMA
Data > Data > Data > VDI
Collection Extraction Transmission Standard

Figure 1. Machine Data Transmission to NAM A VDI Application

M DB Standards

A more recently developed vending machine technokigndard than DEX is the multi-drop bus
(MDB) standard. Vending machines have one mastennamication channel and it is labeled the
vending machine controller (VMC). The role of thiC is to define the functionality of peripheral
equipment (coin changer, bill validator, card readsc.) that must be interfaced with the elecironi
circuitry of the vender to work properly. MDB is ehshort form of multi-drop bus/internal
communication protocol (MDB/ICP). MDB/ICP is an apglobal standard governing the interface
between a vending machine controller and paymestesy peripheral devices and is maintained by
NAMA and the European Vending Association (EVA)heTMDB standard defines a serial bus interface
for electronically controlled vending machines. also standardizes vending machines that employ
electronic controls so that all vending and perniphequipment communicate identically.

Basically, MDB defines and performs as the seria$ linterface for electronically controlled
vending machines. It also standardizes processes vénding machine interoperability and
communication among various peripheral componengs ¢oordination and validation of peripheral
equipment interactivity). The serial bus, or MOB typically configured as a master-slave arranggme
enabling a single master the capability of commatimigy with up to thirty-two peripheral devices. eTh
VMC serves as the system master unit. The purpbBD® is to ensure that the necessary functionality
of any device on the bus (i.e. interfaced periphegaipment) is compatible with the capabilitiestiod
VMC. Hence, the software employed by both the penipls and VMC must be compatible, but not
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necessarily at the same level of capability in otdesstablish peripheral functionality. Within tMDB
standard, the capability of each peripheral deiMaiesignated by a classification Level identifikevels

of peripheral functionality were established inpmsse to the addition of major extension in the
capability of add-on devices. Level designatiorswused to avoid potential conflicts that may aviden

a VMC Level and a peripheral Level are incompatibi®hould this occur, neither the VMC nor the
peripheral will be able to issue or reply to a ccemich not supported by the device.

For example, connecting a Level 2 MDB peripheralicketo a Level 1 VMC creates a condition of
incompatibility that prohibits the proper functiogi of the peripheral device (e.g. payment acceptor)
The current level for the MDB standard is referteds Version 3/Level 3 (first introduced March 3P0
that pioneered the incorporation of features assediwith cashless transactions. In essence, ke V
must initially determine the Level of a periphed#vice in order to determine the command set to
communicate with the device. A VMC can only issmenmands that are supported by the peripheral.
For example, a Level 3 command may only be issaed f.evel 3 or higher peripheral and will not work
with a command issued for a Level 1 or 2 peripherAl cashless payment peripheral, for instance,
deciphers the Level of a VMC through a setup comindesigned to establish compatibility and
functionality.

A compilation of component Levels indicates varyfagctionality among installed peripherals. For
each classification of peripheral device there arset of mandatory requirements that equipment
developers must adhere to ensure compatibility lak| designation. It is a fundamental principfe o
the MDB standard that all peripheral devices muestrbplementable with both backward and forward
compatibility relative to a machine VMC. The VMCpigally gravitates to the highest common Level
among peripheral devices.

M DB Interfaces

MDB/ICP enables the VMC to determine what coins twén changer, and what bills a bill
validator, can accept as payment. Additionally, MQB establishes the amount of credit available
through a payment card reader. Through coordinaifocomponents, the VMC is able to manage and
direct the coin changer in determining how muchngeato pay out; bills to recycle, or outstandingdit
balance to return to the card. There are additipaapheral devices, beyond coin changers, bileptars,
and card readers, like paykey and other close@mgstfor which the VMC can be configured via an
MDB interface. Historically, the manufacturer ofnrgponents being placed into a vending machine had to
manually define technical functionality among maehcomponents. Since each component manufacturer
acted independently, a number of proprietary dewiterfaces emerged. The problem with a propryetar
interface is that its uniqueness adds unnecessatg and complexity to vending machine configuratio
and operation. The MDB/IPC standard was adoptegktablish a communication method that allowed
the devices in a vending machine to use a comntenface. Despite the fact several devices caimtie
the same MDB interface, each will operate indepetigen the interface. Since each interfaced devic
is assigned a unique address, the VMC can detenvtireh device is active and communicating.

A majority of vending machines support the MDB/IRtandard and thereby are capable of
allowing a vending operator to choose payment atitbrodevices primarily based on reliability,
performance, and price. Since the MDB/IPC stanasteblishes the manner by which each component
device communicates with the VMC, the connectiorach device tends to be identical. Every device
has basically two MDB/IPC connectors to allow itkoth connect to the MDB/IPC bus in the machine
while providing a linked connection to another aev{if needed). This design reduces the number of
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MDB connectors needed as well as allowing for aolditl devices. Hence, adding an additional
peripheral device to a vending machine is simglifsénce the requisite hardware and bus conneators t
add the device are already in the machine. The MBB is an internationally supported interface.
Through the cooperative efforts of the National gxaaitic Merchandising Association (NAMA) in the
U.S. and the European Vending Association (EVA) #red European Vending Machine Manufacturers
Association (EVMMA) in Europe, the standard was @eped with provisions for varying currency
acceptance and payment technologies.

MBD and DEX

Technically, the MDB/IPC standard defines a semalster-slave communication bus used by the
internal devices in the machine, like the coin atame MDB allows for instantaneous updating of the
current status of the machine (i.e. data changese!s product is sold). It is for this reason thatMDB
standard is considered a transaction-based mecohanislike DEX, which is a cumulative-based
reporting system. The MDB protocol allows for thtaehment of an audit (DEX) device that, actingaas
passive slave, receives information of all evehts happened on the machine (e.g. vends, sold outs,
coins and bills accepted, etc.). On the other h&eX involves the retrieval of stored informati¢a
shapshot) through a serial plug designed for cdivigcwith a handheld terminal (HHT) or small PC.
The connection conforms to the EVA-DTS standard mmyides access to status data, testing routines,
and machine setup. In a DEX connection, the cdededevice actively polls the machine for stored
information.

Cashless transactions are not dependent on DEXebubn MDB processes. The fundamental
difference between DEX and MDB is that MDB is thdyomethod for a bill acceptor or a coin changer
to report credit deposited to authorize a vendmagdaction. DEX cannot do this. This fact makes i
necessary to have MDB installed; DEX, while needed sales reporting, is not mandatory for the
machine to operate. Hence, from a cashless paypegspective, MDB is more useful than DEX since it
details the transaction (card number, transactaney product(s) sold, date, and time) for recdamtadn.

The results of the transaction will be posted asvi®@B record. For operators not employing cashless
vending, DEX data is often sufficient to providecassary information for a vending management system
It is for this reason, some vending operators adg MDB for cashless transactions, and ignore DEX
data. For those operators desiring DEX data, a D&{e can be used to transfer the DEX file alortty wi
the cashless MDB data.

DEX is the key to technological advancements invreding industry worldwide as it enables data
capture at the point of purchase. DEX has earrtednational recognition and support and can be tsed
facilitate consistent data formatting throughow tlending channel. In the past, machine manufassture
varied in how data exchange transmissions occuriedresponse, DEX designers and equipment
engineers have established standards governingrdetadation, file formatting, and file exportation
through common interface linkages. As a conseqjemending machines are manufactured as DEX-
enabled and are often labeled “DEX-compliant.” Fransales perspective, DEX provides the vending
operator the ability to track brand and/or prodoferences at the point of purchase. DEX has been
found to improve sales performance, reduce opgratipenses, and minimize machine malfunctions. In
addition, DEX enables space to sales analysis,nfachine-level column allocation optimization, in
vending management software. This is an importatome of a DEX-compliant device. The main
benefit of line item tracking is accountability anthchine plan-o-gram (i.e. rotating menu of product
offering) development.
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The fact that vending equipment tends to be sticalg placed in disparate locations presents a
challenge to efficient replenishment, sales analyssalfunction notification, and comprehensive audi
reporting. Fortunately, machine-level transactiaeta can be captured through an electronic cbntro
board installed within each vending machine. Aggting machine-level data enables remote review of
transactions and inventory without having to hayehgsical presence at the machine. The fact data ¢
be exported to a remote warehouse, central officgroduct fulfilment center extends the opportyni
for more thorough, immediate, and frequent analyslss majority of v-commerce applications are the
result of DEX implementation.

In the past, machine manufacturers varied in hota @xchanges and transmissions occurred.
Recently released DEX software (Edition 6 and highightens the specifications of the protocol to
prevent possible misinterpretations in accountybiir brand identification. Since there has been a
proliferation of diverse vending products, and saleariations in the packaging of the same prodihet
DEX standard has been refined to acknowledge difigrelitiate between product offerings. While not
all vending operators demand identical informatiangput, vending machine circuit boards are biailt
possess similar data collection capabilities tausnshe delivery of consistent content. For exaniplee
data elements referenced in the DEX standard aneurhber of bills held in the bill stacker, 2) qtign
and denomination of coins stored in the coin box, ) number of vends or products sold.

A DEX-compliant machine relies upon DEX architeetwo enable vending machine polling. The
vending machine exports its unique identificatiocmiver and stored data to an external system for
analysis and processing. An optional element of thata stream is the machine’s service history,
including the last date the machine was servicgdnce DEX data is exchanged with a vending
management system various transaction audits caeti@rmed. Since captured data is not accessible o
editable prior to interfacing to an auxiliary systecash accountability will be accurate and coneplet
Also, the ability to track product information dtet machine-level enhances productivity, as machine
fulfillment is improved and manual data entry elaied. The DEX protocol enables different makes and
models of vending machines to communicate in aister® manner. DEX data sets include sales mix,
cash collection, product movement, and malfunctets. Additionally, DEX specifications may soon
include a standard for reporting error codes foynpent validation, dispensing jams, and other
operational problems. Proposed specifications anglipg approval.

Since vending machines have an average life oyéans, it may take a generation of new machine
installations to fully realize the DEX potentialBasically, DEX provides an indisputable, auditable
accounting method for cash collections, units s@dd product price recordation that capable of
enhancing route efficiency and improving warehowogerations. For example, how much cash should be
in a machine at the close of a sales period? £erdriver, unable to view the DEX electronic recoxall
have cash collections compared against the madéved-electronic record. Balancing cash against
collections provides management with a unique le¥@&formation and control.

DEX Palling

NAMA and the European Vending Association (EVA) bajintly adopted a communication
protocol for the electronic retrieval of machinedeinformation via data polling. As a consequence
vending machines are now manufactured as DEX-edalilach vending machine is given a unique
identifying number by which the DEX data extraciedabeled. During a polling session, this unique
number and the date and time that the service mtuare transmitted to the polling device. DEXadat
polled an audit can be performed. Since captuetd & not accessible or editable by the routeedriv
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cash accountability is assumed accurate and complglso, the ability to track product informatian

the machine level enhances productivity as route tis improved and manual data entry is eliminated.
DEX specifies a data format to enable all differeyppes of machines and machine models to
communicate electronically in a similar manner. eTDEX information available includes: sales, cash
collections, product movement and other vendinghimecactivities. Additionally, the DEX specificatio
contains a standard for reporting error codes &yngent validation, jams, and other operational [enmois.
Line item tracking is important to both accountdpiland assistance in future machine menu
development. DEX data retrieval can be accomplishedhree distinct polling modes: 1-local polliry,
dial-up polling or 3-wireless polling.

Local Polling— local polling incorporates a hand-held device gocket probe) designed to plug
connect to a vending machine’'s DEX-port or to comivate through an IR port. Once the connection is
established, the device is used to extract (uplt@sisactional data from the machine to the hamdhel
device. A typically DEX data upload takes approxiely five seconds. Field collected data can be
transferred from the handheld device to a cenfffaleocomputer (downloaded) for processing, analysi
and report generation.

Dial-up Polling — dial-up polling involves use of a modem and ghtee line. Once a valid
connection is established, DEX data can be tratespdo a remote office or warehouse location for
evaluation over an Internet or virtual private netkv (VPN) connection. This design enables the
machine to be remotely monitored with respect ghcaventory, and machine malfunctions.

Wireless Polling- similar to dial-up polling, wireless polling drlas remote access to DEX data
via a cellular network. Wireless polling howevelige upon cellular network connectivity to estalblibe
proper linkage. The advancement of wireless teldgyohas emerged as an attractive alternative.
Wireless applications possess tremendous potefatialhe vending industry, an industry that desires
mobility, flexibility, and reliability in enterpris-wide operations. Vending practitioners dissitibfvith
the constraints and complexities of hard wiring migrating to the convenience of design portabityl
user mobility that wireless technology solutionevide.

Common network connectivity options include boté thternet and virtual private networks (VPN).
Cellular connectivity presents challenges basedhenarchitectural structure surrounding the vending
equipment combined with strength of signal requeata. While connectivity to a VPN tends to be more
direct and less susceptible to structural infringats, it is likely to be more costly. Historicallyending
operators have benefiting from such devices as -haidl terminals, personal digital assistants, smart
paging units, global positioning systems, telecomication links (telemetry), proximity transponders,
and related applications.

VDI Standards

The purpose of the NAMA VDI standard is to estdblissnsparent, non-proprietary interfaces that
enable transportation of data among the main comsnof a vending system (e.g. vending machine,
telemetry system, cashless payment system, speaiagilications, and vending management software).
The non-proprietary nature of NAMA VDI renders it apen standard. NAMA VDI relies on messaging
standards to satisfy data interchange needs amaot isoncerned with the entity transmitting or reteg
such messages. For example, a messaging standethigg the transmission of machine-level DEX
data may originate from the vending machine, aranded telemetry device, or the file server of a@oth
entity. NAMA VDI mandates that the message formaform to the technical specifications of the
standard, regardless of the entity creating thesaygs
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VDI Messaging
The NAMA VDI Task Force has identified the followgrseven elements as important to vending
data messaging (interchangeable/exchangeableilgaja f
1- DEX data messagingsent or requested captured DEX data file
2- Alert data messagingmay originate from the VMC, DEX, or MDB dependiog telemetry provider.
3- Device Status- device configuration and/or service request
4- Device Configuratior sent device configuration and/or status repgrtin
5- Security Authorizatior defines cooperative agreement partners
6- Machine Message reconfigures machine to EVA standards
7- Device Messagingprovides confirmation of download instructions

Cooper ative Relationships

The NAMA VDI standard incorporates ‘cooperative emmnents’ among competing vending
technology suppliers so that interchanged data éllmore meaningfully consumed and effectively
applied. Cooperative agreements, often referredadotrading partner agreements, involve written
documentation that informs both sender (produaed)raceiver (consumer) of NAMA VDI messages the
specifics of the message(s) being shared. Des@igliements include such items as: company profile,
security authorization, machine identification, ddon identification, and type of connectivity (ger,
web-service, email, etc.). For example, if Providds to pass a NAMA VDI data message to Provider
Y then the cooperating parties must have transaatimrmation to successfully distribute and uslithe
desired data messages. User names, passwordselrobsed SSL encryption also can be used to help
insure data transfers are secure and accessilalathgrized entities.

Early Adopters

Seven major vending technology providers voluntei@ implement and fine tune the VDI
standards prior to release of Version 1.0. Canpdbystems, CompuVend, Crane Merchandising, InOne
Technology, MEI Group, USA Technologies, and Vatidaorked cooperatively to field test and validate
VDI specifications and procedures. This is simitar the replacement of specialized railroad car
connectors with non-specialized couplers that enasisembly of cars in any order or sequence (see
Figure 2).

Undarstanding MAMA VoI

DEX/MDB Telemetry Specialty Vending AL
Data Services Software Software g ey
ey T i =T

Problem: couplers between cars are proprietary and require custom development.
Solution: NAMA VDI messaging between cars enables non-proprietary data interchange

Operations-based vending management software (VM) applications (e.q.
B \archouse management, route management, accou nt cash
BF ' management, etc.). Sample providers include MEI, Crane-Streamware,
CompuVend, and Validata.

Specialized vendii ions (e.g. dynamic
. i ing, pre-picking, machi ising, etc.).

" sample providers , Crane-St MEI,USA
Technologies, InOne Technology, and Validata.

Vendi hine-based devi tof itmachine-level data to remote
VNS applications (e.g. DEX data, MDB data, master machine data, etc.). Sample
& providers include Cantaloupe Systems, Crane-Streamware, MEI, USA
= Technologies, andInOne Technology.

Vending machine and associated peripheral devices usedto create DEX and
MDB transactional data (e.g. sales data, cash audit data, cashless data, machine
' variances, etc.). Sample providers include MEI, Crane-Streamware, Coinco,

" Seaga, USA Technologies, InOne Technology, and Validata.

Figure 2. Understanding NAM A VDI Standards

The NAMA VDI standards are being released beginnimérst quarter 2010 and are planned to
have additional features added and released irestiglistages as developments are completed. Releas
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1.0 addresses the most critical area among datsaitions: DEX messaging. It is anticipated tisathe
remaining data messages are developed, they wikkleased and labeled in ascending numerical order
(e.g. Release 1.1, 1.2, and so forth).

VDI Benefits

The NAMA VDI standards afford several direct betefo operators and bottlers, especially those
embarking on technology decisions. When purchagergling technology from a company adhering to
NAMA VDI standards, the buyer can be assured that:
1. investment in the compliant technology will be catiple across major suppliers
2. there is no longer a need to rely on the succeassofgle supplier
3. multiple telemetry devices will work with a variety VMS providers
4. selling or acquiring VDI compatible components siifigs continued operations

See Figure Three for an illustration of the NAMA V&tandards as applied to data for processing
by a vending management software (VMS) program el & transactional data for processing via a
cashless gateway.

SUMMARY

Major vending technology providers participating NAMA VDI development have created a
tipping point for accelerating the implementatidrvending technology. Increased interest in adkings
operator concerns has resulted in an unprecedentgukration among vending technology suppliers to
enable harmonic data interchange. NAMA VDI ensuhed operators can feel confident in technology
investment, choice of suppliers, and be assurdchtirdware and software will work together now &nd
the future. There has never been a better or saferto invest in cashless vending, remote machine
monitoring, or VMS technology.

VDI Application
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