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APDL Specification

The AspireRFID Process Description Language (APDL) Specification has a structure as shown in the figure
below.
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The root element that may contain the description of a complete open loop business process, such as a
supply chain, is the Open Loop Composite Business Process (<OLCBProc/>).

An OLCBProc element consists of the following:
« aset of Closed Loop Composite Business Process (<CLCBProc/>) elements, capable of describing
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complete closed loop supply chain scenarios. A CLCBProc elemtent consists of:

° A Description (<Description/>) element.

° A set of Elementary Business Process (<EBProc/>) elements. EBProc's are the most important
elements in the APDL definition since the whole process can be broke down to Elementary
Business process. Each one of them carries information that the AspireRfid middleware requires
in order to be configured. An EBProc element contains:

- A Description (<Description/>) element, with a simple description of the process.

- A TransitionRestrictions (<TransitionRestrictions/>) element, containing a set of
TransitionRestriction (<TransitionRestriction/>) elements.

- An ExtendedAttributes (<ExtendedAttributes/>) element, containing a set of
ExtendedAttribute (<ExtendedAttribute/>) elements. This element is used in order to store
the basic configuration data, for instance the ECSpec Subscription URI, and the element's
graphical representation data.

- A set of DataFields, that include the required ECSpec (<KECSpec/>), LRSpec (<LRSpec/>)
and Master Data (<EPCISMasterDataDocument/>) documents.

° A Transitions (<Transitions/>) element, that carries the Elementary Business Process
context-related semantics description of the ransitions between them. The Transition element is
based on the XPDL V1.0 specification.

« A Transitions (<Transitions/>) element, in the same fashion as in the EBProc element, regarding
Closed Loop Composite Business processes this time.

Note that the description is hot complete; the aim is to provide a general overview for the understanding of
the basic concepts behind the APDL inception. A complete reference on the structure and a means to
assure creation of valid APDL files is provided by the corresponding XSD (XML Schema Definition)
document: apdl.xsd.

Describing an RFID Workflow Process Scenario Using APDL

In this example we will describe how an APDL specification file can be defined in order to configure the
whole middleware serving a warehouse receiving process. Problem description

A Company Named "Acme" is a Personal Computer Assembler and collaborates with a Microchip
Manufacturer that provides it with the required CPUs. Acme, at regular basis places orders to the Microchip
Manufacturer for specific CPUs. Acme owns a central building with three warehouses. The first warehouse
named Warehousel has 2 Sections hamed Sectionl and Section2, respectively. Sectionl has an entrance
point where the delivered goods arrive.

Acme needs a way to automatically receive goods at Warehousel Sectionl and inform its Warehouse
Management System (WMS) for the new product availability and the correct completeness of each
transaction. Solution Requirements

An RFID Portal should be placed to Acme's Warehousel Sectionl entrance point which will be called
ReadPointl. The RFID portal will be equipped with one Reader WarehouseRfidReaderl. The received
goods should get equipped with preprogrammed RFID tags from their "Manufacturer”. The received goods
should be accompanied with a preprogrammed RFID enabled delivery document. And finally the middleware
should be configured for the specific scenario. Building the Required APDL Specification File

For this solution we need to build an CLCBProc as shown below (of id:
urn:epcglobal:fmcg:bti:acmesupplying) which will include ACME's Elementary Business Processes. We are
dealing only with one company so defining other Close Loop Business Processes will not be required.

<COLCBProc> <!-- AspireRFID Process Description (Language Specification) --> <CLCBProc

i d="urn: epcgl obal : f ncg: bti:acnesuppl yi ng" nanme=" Conposi t eBusi nessProcessNane"> <!-- RFID
Conposi t e Busi ness Process Specification (the IDwll be the Described Transactions's URl)-->
<Descri pti on>Acne Supply Chai n</Descri ption> <EBProc |d="CLCBProcEnd" Name="CLCBProcEnd"/>
<EBProc |d="CLCBProcStart" Name="CLCBProcStart"/> <EBProc

i d="urn: epcgl obal : f ncg: bt e: acnewar ehouselrecei ve" nanme="AcnmeWar ehouse3Shi p"/ > <Transitions/>
</ CLCBPr oc></ OLCBPr oc>
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The EBProcesses we are going to include to the CLCBProc are the CLCBProcStart and CLCBProcEnd
which are only used for the Start and Stop graphical representation of the CLCBProc. Finally, the
AcmeWarehouse3Ship EBProc is included which will describe ACME's Business Scenario solution as
shown above. For describing the AcmeWarehouse3Ship (see code below) except the Transition Restrictions
which are used for describing the way one EBProc is related to one another, the Extended Attributes which
are used for the process graphical representation and the AspireRFID Runtime configuration (e.g.
ECSpecSubscriptionURI) the most important role for the completion of the "puzzle" is undertaken from the
DataFields element.

<EBProc id="urn: epcgl obal : f ncg: bt e: acmewar ehouselrecei ve" nane="AcnmeWar ehouse3Shi p"> <! --

El ementary RFI D Busi ness Process Specification (the IDw Il be the Described Event's URI)-->
<Descri pti on>Acne Warehouse 3 Recel vi ng ReadPoi nt5 Gate3</Description> <TransitionRestrictions>
<TransitionRestriction> <Join Type="AND'/> </TransitionRestriction> </TransitionRestrictions>
<Ext endedAt tri but es> <Ext endedAttri bute Nane="XOfset" Val ue="204"/> <ExtendedAttribute
Nane="YO f set” Val ue="204"/> <ExtendedAttribute Nane="Cel |l Hei ght" Val ue="30"/>

<Ext endedAttribute Name="Cel | Wdth" Val ue="313"/> <ExtendedAttribute

Name="ECSpecSubscri pti onURI " Val ue="http://| ocal host: 9999"/> <ExtendedAttribute

Nane="Def | nedECSpecNane" Val ue="\War ehouse3Reci evi nglbj ect Event"/> <! -- The Defi nedLRSpecNanes
can be collected fromthe defined | ogi cal Readers nanes at the ECSpec --> <!-- For the BEG
configuration the port can be collected fromthe "ECSpecSubscriptionURI" value and the event to
serve fromthe EBPSpec id --> </ExtendedAttributes> <Dat aFi el ds> </ Dat aFi el ds> </ EBProc>

DataFields contains the specification files required to configure the AspireRFID F&C server (by defining the
ECSpec and LRSpec) and the Business Event Generator (By defining the Transaction Vocabulary at the
EPCIS repository Master Data through an EPCISMasterDataDocument). ECSpec definition

To Configure the F&C module, an ECSpec is required for creating Object Events for the Class of "products"
and the Class of "receiving notes" that we expect to pass through the gate and that concerns our
transaction. For the "bizTransactionIDs" reportSpec we will set the "receiving notes" Class ID's and for the
"transactionltems” reportSpec we will set the "received items" Class ID's.

¢ So the "receiving notes" Class is:
° urn:epc:pat:gid-96:145.12.

e and the "received items" Classes are:
° urn:epc:pat:gid-96:145.233.
° urn:epc:pat:gid-96:145.255.*

The ECSpec DataField that should be created is shown below. Note that at the configuration time the
ECSpec name that will be used is the ECSpec DataField ID and at the ECRepot names the EBProc's ID will
be concatenated to them for example the bizTransactionIDs will become
bizTransactionIDs_urn:epcglobal:fmcg:bte:acmewarehouselreceive and the transactionltems will become
transactionltems_urn:epcglobal:fmcg:bte:acmewarehouselreceive that are required to be delivered to the
BEG engine.

<Dat aFi el d i d="ur n: epcgl obal : f ntg: bt e: acnewar ehouselr ecei ve_ecspec"” type="ECSpec"

name="Reci evi ngECSpec" > <ECSpec i ncl udeSpecl nReports="fal se"> <l ogi cal Reader s>

<l ogi cal Reader >Snart Labl npi nj SpeedwayLogi cal Reader </ | ogi cal Reader > </ | ogi cal Reader s>

<boundar ySpec> <repeat Peri od unit="M">4500</repeat Peri od> <duration unit="M">4500</durati on>
<stabl eSet I nterval unit="M">0 </stabl eSetlnterval > </ boundarySpec> <report Specs> <report Spec
report Onl yOnChange="f al se" report Name="bi zTransacti onl Ds" report|fEnpty="true"> <report Set

set =" CURRENT"/ > <filterSpec> <includePatterns> <includePattern> urn:epc: pat:gid-96:145.12. *
</includePattern> </includePatterns> <excludePatterns/> </filterSpec> <groupSpec/> <out put

i ncl udeTag="true" includeRawHex="true" includeRawDeci mal ="true" includeEPC="true"

i ncl udeCount ="true"/> </report Spec> <reportSpec reportOnl yOnChange="f al se"

report Nanme="transactionltens" reportlfEnpty="true"> <reportSet set="ADDI TI ONS"/> <filter Spec>
<i ncl udePat t er ns> <i ncl udePat t er n>ur n: epc: pat : gi d- 96: 145. 233. *</i ncl udePat t er n>

<i ncl udePatt er n>urn: epc: pat : gi d- 96: 145. 255. *</i ncl udePat t er n> </i ncl udePat t er ns>
<excludePatterns/> </filterSpec> <groupSpec/ > <out put includeTag="true" includeRawHex="true"

i ncl udeRawDeci mal ="true" includeEPC="true" includeCount="true"/> </reportSpec> </report Specs>
<ext ensi on/ > </ ECSpec> </ Dat aFi el d>

LRSpec Definition

For the LRSpec DataField definition the dynamic LRSpec definition of an Impinj Speedway LLRP reader is
used as shown below where at the configuration time the LRSpec DataField's name
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(SmartLablmpinjSpeedwayLogicalReader) will be used as the Logicals Reader name which is included also

at the ECSpec's LogicalReader list.

<Dat aFi el d i d="urn: epcgl obal : f ncg: bt e: acnewar ehouselrecei ve_| rspec" type="LRSpec" name="

Smar t Labl npi nj SpeedwayLogi cal Reader "> <LRSPec> <i sConposi t e>f al se</i sConposi te> <readers/>
<properties> <property> <nane>Descri pti on</ nane> <val ue>Thi s Logi cal Reader consists of read
point 1,2, 3</val ue> </property> <property> <nane>Connecti onPoi nt Addr ess</ name>

<val ue>192. 168. 212. 238</ val ue> </ property> <property> <name>Connecti onPoi nt Port </ nane>

<val ue>5084</ val ue> </ property> <property> <nane>ReadTi nel nt er val </ name> <val ue>1000</ val ue>
</ property> <property> <nane>Physi cal Reader Sour ce</ name> <val ue>1, 2, 3</ val ue> </ property>
<property> <nanme>RoSpecl| D</ name> <val ue>1</val ue> </ property> <property> <nane>Reader Type</ name>
<val ue>org.ow2. aspirerfid. al e. server.readers.||rp. LLRPAdapt or </ val ue> </ property> </properties>

</ LRSPec> </ Dat aFi el d>

BEG Module Required Data Field

The Business Event Generator needs to get the Transaction Event to serve which is the
WarehouselDocDoorReceive (with URI urn:epcglobal:fmcg:bte:acmewarehouselreceive) and the
description of it from the Information Sharing module repository which should be set up using the information

from the table below.

Business Transaction Attribute Name

Business Transaction Attribute Value

urn:epcglobal:epcis:mda:event_name

WarehouselDocDoorReceive

urn:epcglobal:epcis:mda:event_type

ObjectEvent

urn:epcglobal:epcis:mda:business_step

urn:epcglobal:fmcg:bizstep:receiving

urn:epcglobal:epcis:mda:business_location

urn:epcglobal:fmcg:loc:acme:warehousel

urn:epcglobal:epcis:mda:disposition

urn:epcglobal:fmcg:disp:in_progress

urn:epcglobal:epcis:mda:ecspec_name

ECSpecObjectEventFiltering

urn:epcglobal:epcis:mda:read_point

urn:epcglobal:fmcg:loc:WarehouselDocDoor

urn:epcglobal:epcis:mda:transaction_type

urn:epcglobal:fmcg:btt:receiving

urn:epcglobal:epcis:mda:action

OBSERVE

We create an EPCISMasterDataDocument DataField as shown in the following code. Note that we are not
including the required from the BEG engine ECReport names at the description because this information
can be retrieved from the EBProc's ID and the Event Type. Because this is an Object Event we know that
two reports are required the bizTransactionIDs and the transactionltems where the EBProc ID
urn:epcglobal:fmcg:bte:acmewarehouselreceive will get concatenated.

<Dat aFi el d i d="urn: epcgl obal : f ncg: bt e: acnmewar ehouselr ecei ve_nast er dat a"

t ype="EPCI SMast er Dat aDocunent " nane="Reci evi ngMast er Dat a"> <EPC| SMast er Dat aDocunent > <EPCI SBody>
<Vocabul aryLi st > <Vocabul ary type="urn: epcgl obal : epci s: vt ype: Busi nessTransacti on">

<Vocabul ar yEl enent Li st > <Vocabul ar yEl enment i d="urn: epcgl obal : f ntg: bt e: acmewar ehouselr ecei ve">
<attribute id="urn:epcgl obal : epci s: nda: event _nanme" >War ehouselDocDoor Recei ve</ attri but e>
<attribute id="urn:epcgl obal : epci s: nda: event _t ype">Cbj ect Event</attribute> <attribute

i d="ur n: epcgl obal : epci s: nda: busi ness_st ep" >ur n: epcgl obal : f ncg: bi zst ep: recei vi ng</ attri bute>
<attribute

i d="urn: epcgl obal : epci s: nda: busi ness_| ocati on">urn: epcgl obal : f ntg: | oc: acne: war ehousel</attri but e>
<attribute

i d="ur n: epcgl obal : epci s: nda: di sposi ti on">urn: epcgl obal : f ncg: di sp:i n_progress</attribute>
<attribute

i d="ur n: epcgl obal : epci s: nda: read_poi nt " >ur n: epcgl obal : f ncg: | oc: r p: war ehouseldocdoor </ attri but e>
<attribute

i d="urn: epcgl obal : epci s: nda: t ransacti on_t ype" >urn: epcgl obal : fntg: btt:receiving</attribute>
<attribute 1 d="urn:epcgl obal : epci s: nda: acti on">0BSERVE</ attri but e> </ Vocabul ar yEl enent >

</ Vocabul ar yEl enent Li st > </ Vocabul ary> </ Vocabul aryLi st > </ EPCl SBody> </ EPClI SMast er Dat aDocument >
</ Dat aFi el d>

Process Description

As visualized at the figure below, the order arrives to ACME's premises. ACME's RFID portal (ReadPointl)
reads the deliverylD and all the products that follow with the help of WarehouseRfidReaderl. AspireRfid
ALE filters out the readings and sends two reports to AspireRfid BEG, one with the deliverylD and one with
all the products tags. AspireRfid BEG collects these reports, binds the deliverylD with the products tags and
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sends this event to the AspireRfid EPCIS Repository. The AspireRfid EPCIS Repository informs the
Connector for the incoming event which in his turn sends this information to ACME's WMS. When the WMS
confirms that all the requested products were delivered it sends a "transaction finish" message to the
AspireRfid Connector which in his turn unsubscribe for the specific deliverylD and sends a "transaction
finish" to the RFID Repository.

ACME Warehouse

O == == == == == == ==

\\ Two Reports are generated and send to BEG. One report

\\ containing the Delivery Note ID and one Report containing

the EPCs of the delivered items. BEG generates and sends
one Object event to the EPCIS's Capturing Interface.

Tagged Computer
parts Arrive to
ACME's
Warehouse

Conclusions

Items delivered are
accompanied with a
agged Delivery Note.

In this scenario, we demonstrated how APDL can be used in order to model a real-world scenario.
Specifically, we present and analyze the steps that the APE will follow while parsing an APDL file in order to
configure end-to-end a realistic real-world scenario.

You can download the APDL file ( acme.apdl) that contains the complete RFID solution.
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