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Recently, due to emerging technologies such as radio frequency identification(RFID), global positioning
system(GPS), and wireless mobile communication technologies, it is possible to build up the infrastructure
for tracking and tracing product logistics data at any place and at any time. However, for implementing
the infrastructure, it is necessary to develop a suitable management method for product logistics data. To
this end, this study deals with a resource description framework(RDF) based modeling and application
method for product logistics data in the ubiquitous environment. It will give us the capability to control
product logistics data, which leads to streamline logistics operations.
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Default | object_ID, object_description, object_status,
located_at, maintenance_status,
object_serial_number, customer_order_
number, country of origin,
modification_level, weight,
hazard_material code, etc.
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reader_type
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Location | location_ID, location_description
Event event_ID, event_type, event_ description
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o RDF 227|0ke] FQ A, aE{E L, O, R, T'} i derAQl A A& 71€3 Zloln, 21 (F RFID tag-
a, FRAAGEA » ing 74| 9} RFID reader7+2] 77 B 0] E] S RDF T-&of U3
o, FELAAEA 29 7 A] 317] 93 Aoln), 27 (3) RFID reader®} 1 $J%|7+9
E oW E BAE ROF 2ol ’rEA] BAJS7] 9lef B g Aol o
L AA 22 RFID tag®} RFID reader?t] communication®] 2|3} A4 ] o]
o RFID tagging 74 A E] A o] 245 0] 4 RDF ] o] B} £-¢f] tf & of o] o}

R RFID 2]
T AN, T ={t,ty -} <tag ID321, is_read_at, 20070108.132406>,
t; AA <reader 1D0123, read_at, 20070108.132406>

* % ¢ RDF 2~7| v}
EHolH EH-E 93 RDF £ 7] v} directed labeled graph
— (1, HO2 AT 5 Utk o714 1 ALE (1. I,
- I} A3 Av directed ares {ay, ay, -+ a,,} & JE= 9
03k, o= 3hUe] 449 & 9] W8, directed arc o] 7] 5 of
Ak 1,9 o B T3 of gt

) I, E{o, o}k €{1,2,,n}, a E{E L, O, R, T } 0] 0] 0}
At A7 0 =G, 1€{1,2, - m}Ei€{a,a,}, jE
{aya, fa |}, BIAL = jolofof T

@ eF G eRF(j €DE BENINEa =0, )7t EF AH
£ol g3 2AFGH, e 0) 2T G a =G HE
ER A ol thal] B Aok gt 1E] 1 o] Ho of

<tag ID321, lpcated _at, factory site 01>

3.3 RDF B 9§ 9 processing®} update

RFID tagE 3 readerg7t2] communication®] &3 A 43 & o

A =7 dolHEe 4T d8F WHe T Ardde
HolE S 2 B 7k s oA oF ATt FHIHE 2 5”8‘ 3o A

FRlo] Bol BT ¢ Je €2 Jle HolHES Aix
=7 HolH e 32 9 382 &olstAl &7 HsiMets A
Z‘J_EPJJEW ol F Besitt & 4 A 94714 2EY
< 27, HolE o] & 3 Ao o F-5 2| 23}, RDF &1 o]
%A AU TEH = Eﬂ 133% AAs N = 12 2HF
THACZE g £7E g HolHERE Yr|gle 4

5% ol 2 WG O 2 1ol B 4 5tk 2 2708

has_properties

has_event
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Location

has_properties
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read_at ]
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is_occurred_at
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+ situation

o A9 Event
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Ay o] B.= Boolean HS* %l‘ﬂi 334% 3tk o & £0], event/} &
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o A9 Situation

Situation event U= B34S W] 9l & A& AMD)E UE
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MRO logistics operation
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maintenance pane p Part manufacturer
: provider
engineer
Read part
Info. with RFID

tag (1)

remaining life

Receive order

Order part

Yes,
Stock

No stock

Order part » Receive order

Send part (5)
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Receive part(6) Receive part (4)«+—

A
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Do maintenance

l

Update part
Info.  (7)
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<Figure 4> A 227} A5 S017} 9= A]]=2 RED
tagging 24} 0] Gojup= LE0|Th <Figure 5>F <Figure 4>

- AE

RFID tagging%Y 5 Y+ 24l e ROF 1< 2dlg B
o]t} RDF 123 2 of th &k RDF XML serialization-> ¥ 9]
& A7 = T (<Figure 6> LF- o]l T3t o7} L}
Th. <Figure 5>(1)3} <Figure 5>(2)% RFID tagging 2 A,
object®] ©]&0] = 7-F, Lol i AR E A F= A=
At Yo} Object?] ©] %5 H-+ reader?] locationd 2.9} ob-
ject®] locationd B& H] 1 3}o] HHatA =1, objectd] ©]F0]
Joyk-S 7 ‘transit’ event’ H &} object] locationd RS 7§
A8 FA B} <Figure 5>(3)3 <Figure 5>(4)= A& F9] ob-
ject (4, SR F-F)7F PP EA L Aotz wAHA oS o
glo]E Ed< Ko 2t} <Figure 5>(3)& B dA Yo7}
AE 2AAT T A evenr A B E A5 Hlojg Rd o ¢
FES YER 2 9loH, <Figure S>@E 1A F HlolH 29
o o & BolF a1 Yok

25 dolgel 24 5 22 SRQLE o] §9] T3} 2ol

RS
(1) & (Tracking) : Tracking> E4 Al oA U= A
sl P9 ojtt. RDFEE O A trackingd] 9mj& &
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ol Al 1: AJA20070121.091241 2007 1E 21Y 9A] 128 41
2y A 9] 37 7| % (ID : Tag-BT311)9] 7+ 1 22
SELECT Hour
FROM {0} is_read_at {T} timestamp_ID {21},
{0} object_ID {ID};
remaining _lifetime {Honr}
WHERE 1 LIKE “20070121.091241” AND
ID LIKE “Tag-BT311”

(2) & (Tracing) : Tracing2 tracking ¥ T} B-7tek g 9] Z 4], ojH
SA4% 20| Fol1 4Fstol A, RDF tlolH 2dS &
Mgt ot FHE A P9folth SeRQLY Path ex-
pression 7|52 ©|-§3}H RDF 2 &9 link structure S BAY
3k, Foj3 28t A dot= AEE 7S 5 Yok the
& ool thgk T4 H 3l o o]}

A 2: AF20060d 92197} 2007'A 1€ 22 Abo] o] g-g7)
FE(D: tagID231)0] A A w A7t HA =71

SELECT #1

FROM {0} is_read_at {T} timestamp 1D {11},

{0} object 1D {ID};

object_status {Status}

WHERE ID LIKE “Tag-BT311” AND Status LIKE “new” AND (¢1
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> 20060901.000000) AND (22 < 20070122.000000)

(3) F E(Inference) : T2 event U situation L Z 9| FES
HHEF O & SeRQLS] CONSTRUCTE ©] &3] 4] o] Fo] & 4
Aok FH2 dolE & w02 AAY queryE F3 event
9} situation®] WA PEA S 23 3 ISP OH,

CONSTRUCTE 0] &3)], | Z-& fact (event &L situation I

T A B3 AR)E 7)€ RDF 9o F742 o 9l
£-& SeRQLY| CONSTRUCT AH-§-of] T & of o] .

A 3. 54 AT Lol A object®] A7} BHA & evencZ}
A5} object A E] & transitZ THET}

SELECT *

FROM {0} is_read_at {T} timestamp_ID {21},
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<?xml version="1.0"?7>

<rdf:RDF xmlns:gss="http://www.w3.0rg/2001/11/IsaViz/graphstylesheets#"
xmlns:Event="http://www.epfl.ch/logistics _data/Event#"
xmlns: Time="http://www.epfl.ch/logistics_data/Time#"
xmlns:Reader="http://www.epfl.ch/logistics_data/Reader#"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:xsd="http://www.w3.0org/2001/XMLSchema#"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlns:Location="http://www.epfl.ch/logistics data/Location#"
xmlns:Object="http://www.epfl.ch/logistics_data/Object#"
xml:base="file:/C:/Circuss WWW/2001/10/IsaViz/export/ms_7.6 1 r.rdf">
<rdf:Description rdf:about="http://www.epfl.ch/logistics_data/Time#Time">
<Time:timestamp 1D>20070121.091241+0100</Time:timestamp_ID>
</rdf:Description>
<rdf:Description rdf:about="http://www.epfl.ch/logistics_data/Object#Object">
<Object:remaining_lifetime>3210</Object:remaining_lifetime>
<Object:object ID>Tag-BT311</Object:object ID>
<Object:lifetime_threshold>5000</Object:lifetime_threshold>
<Object:is_read_at rdf:resource="http://www.epfl.ch/logistics data/Time#Time"/>
<Object:located at>Lausanne01</Object:located at>
</rdf:Description>
<rdf:Description rdf:about="http://www.epfl.ch/logistics_data/Location#Location">
<Location:location ID>Ecu32</Location:location_ID>
</rdf:Description>
<rdf:Description rdf:about="http://www.epfl.ch/logistics_data/Reader#Reader">

<Reader:Read_at rdfiresource="http://www.epfl.ch/logistics data/Time#Time"/>
<Reader:reader ID>R124110</Reader:reader ID>

<Reader:located_at rdfiresource="http://www.epfl.ch/logistics data/Location#Location"/>

</rdf:Description>
</rdf:RDF>

Logged in: Test User [ 1 Read actions:
Repository: Main Memory RDF repository [ ] Modify actions:

Evaluate a SeRQL-select query

Your queny:

SELECT lifetime
FROM {0} Ohject:is_read at {T: Time:timestamp ID {cl},
{0} Chjectc:object ID {ID}; Chject:remaining lifetime {lifetime}

WHERE tl1 LIKE "z20070121.09124140100%" AWND ID LIKE "Tag-ET311"
using namespace

Time = <http://www.epfl.ch/logistics data/Time#s,

Clear

W

Response format. | HTML Append namespaces

H Evaluate

copyright @ 2001-2005

Query results:

"3210"

1 results found in 15 ms.

Figure 6. SeRQL Sesame 2]-§- ]|
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{0} located_at {L1},

{R} read_at {T} timestamp 1D {2},
{R} located_at {L} location_ID {12}
WHERE (L1 != L2) AND (t1=¢2)

CONSTRUCT

{0} lpcated _at {L2};

has {E} ,

{E} is_occurred_at {T'} timestamp 1D {21},
{E} event _ID {e-BT311-01};

event_type \tramsit}
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