; e3ewt 44**6° TOMWD 03/ 034162 PCT/ DEO2/ 03761 1 PACKET BOX ELECTRONI C DEVI CE
AND LOG STI C SYSTEM Description: The invention relates to an electronic
parcel box system The invention is based on the objective of creating an
el ectroni c parcel box systemthat allows flexible delivery and pick-up of
parcel s ' | box systens. According to the inventy } bj ecti ve
i's achi emﬁlﬁf{lﬁgt the electronic paﬁcel box system i stpg'gzl??gil]tr)gc?qi n such
a way that it conprises a plurality of electronic parcel boxes, whereby in
each case, several electronic parcel boxes are associated with an operating
unit, and whereby a central control unit is provided for controlling the
operating units. The invention provides that the el ectronic parcel box

system consi st s i ndi vi i deyi by the

del i very devi c‘e@%@fﬁéﬁﬁgﬁ%ﬁﬂcﬁdﬁﬁﬁﬁﬁ&b@’%ﬁﬁ%‘fﬁﬁ{‘ﬁ Several or
all of the operating units are controlled by the central control unit. It

i s advantageous for the operating units to conprise a control neans for
controlling the opening and/or the closing of the parcel boxes associ ated
with the operating units. The individual electronic parcel box systens are
j oi ned tgﬁgf‘ﬁ‘@fmi o formclusters. WO 03/ 034162 PCT/ DE02/ 03761 2 The
provision of a central control unit considerably increases the
functionality and the capabilities of the electronic parcel box system In
par t i cul Hhe invéntion reldtestd agelectsonicpartdhbox systenal control unit to have a neans
for associat ing the parcel box systens wth the operating units. The
enbodi nent in which the parcel boxes and the operating units are associ ated
Wi th eachhhl&dtion!ifbhda onahé BEjEctWUBfrc?éatiHE lah eRRErohidPaRBYBOH SRl that . 1 0
this manner, the elec tropic parcel box systemcan easily bé adapted to
changed alpavsdlexible gelivarparst pick-up ofparcéls fibprparée] box systhmmt ageous for the
associ ation of the parcel boxes with the operat

According to the invention, this objective is achieved in that the electronic parcel box
system is configured in such a way that it comprises a plurality of electronic parcel
boxes, whereby in each case, several electronic parcel boxes are associated with an
operating unit, and whereby a central control unit is provided for controlling the operat-

ing units.

The invention provides that the electronic parcel box system consists of several individ-
ual delivery devices, whereby the delivery devices are equipped with one or more
operating units, Several or all of the operating units are controlled by the central control

unit.

It is advantageous for the operating units to comprise a control means for controlling the

opening and/or the closing of the parcel boxes associated with the operating units.

The individual electronic parcel box systems are joined together to form clusters.
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ing units to be variable. In this manner, it is possible, for exanple,
that, if an operating unit mal functions, parcel boxes that had been
associated with this operating unit until then can be associated with

anot her operating unit. In an especially preferred enbodi nent of the

i nventi | ectronic parcel box systemis configur i wa

t hat thg&@3%§¢%ﬁ6gontrol ugit has an '%terface for rgcei Fh E?%?%Kﬁatign
from a database server that contains filling data. In this way, the

el ectroni c parcel box systemcan be flexibly adapted to operating situa
tions and user habits. For exanple, if an operating unit mal functions, the
parcel boxes that had been associ ated with this operating unit until then

can be associated with one or nore other qgperating units, This, .too,

enhancesTheroyisieriofia qentrak epnirghpeit considesably inszeases hgdppctiopalityaad thent ¢ he
parcel bgx_.s e : 4 P 02/ 03761 3 Especially preferred
enbodi nec%f’%bl%ﬁéstqﬁhel ﬂ%‘%ﬂ%?‘%%}%eﬁ’g’é réant?'ltzeri zed in that they allow internal
comuni cati on between the central control unit and the operating units as
wel | as external comrunication between the central control unit and one or

mor e datlapasiculas,it isradvantagens ferthe eeniabeentiohBoid faae agneans £or assesitt on, such

an int quxgmie?%fc%ib&{%ﬁge%sawﬁﬁw:p&%hkﬁgitiakes pl ace in such a way that the

central uni as an i ace rrtransmtting information to a
dat abase server that has been provided with filling data. Another

enhancenent in the flexibility and versatjlity of the el ectronic garcel box
syst em chif eebodimersiia yvhih thmarqql.gc)&férﬂlﬁé{w eRiTatiRg Uy e associgted ter that

can stor rati ! i} I he
parcol g 8thebBCRE Sefibd cBhiBoulPhS BEHsPlniggdinac b ISihik, e Glec ¥, g
manner . trémc pateboxispstemcan pasilytbeatiapted toaghahgesl apferating patanreters.onput at i ons,
for exanple, a work station, a personal conputer, a mcroconputer or a
circuit that is suitable for executing conputations and/ or conparisons.
MOr e0Very, dattidudar 2 YA ARBBESus! fBr BidUskocidiRnGTHR BarcElbkEPWith Thd opidrdth _
addi ti ongl I nterfaces for checking and/or changing operating states. This
makes t hiagahidstorbgriaciablar cel box sys temparticularly easy to maintain.
Anot her subject matter of the invention is a logistic systemthat is
characterized in that it '

In this manner, it is possible, for example, that, if an operating unit malfunctions, parcel

boxes that had been associated with this operating unit until then can be associated with

another operating unit.

In an especially preferred embodiment of the invention, the electronic parcel box system
is configured in such a way that the central control unit has an interface for receiving

information from a database server that contains filling data.

In this way, the electronic parcel box system can be flexibly adapted to operating situa-

tions and user habits.

For example, if an operating unit malfunctions, the parcel boxes that had been associ-
ated with this operating unit until then can be associated with one or more other operat-
ing units. This, too, enhances the flexibility to adapt to the needs or habits of users of

the parcel box system.



contai ns several electronic parcel box systens networked wth each other.
'Such a |l ogistic systemconstitutes an especially preferred way to achi eve
t he objective according to the invention, nanely, allowing a flexible
delivery and pick-up of parcels from parcel boxes. WO 03/ 034162

PCT/ DEO 37 y networ ki ng several electronic parce , 1t is
especiaﬁ@@’%ﬁ@%ﬁé?e to deliver nmailpieces in a particul?ﬁﬁgéﬁ&éﬁ?gﬂg
manner. Thus, for exanple, if all of Bhe parcel boxes of a given electronic
parcel box system are occupied, it is possible to transport additional

mai | pi eces to another el ectronic parcel box systemand to keep them ready
for pi ckegpaeibilepRferRd dnibclimarits B0 th iavaftvhalbd yhasnédadl iy tikneiataidwdat abase
server, parcel shipnents can be delivered to the electronic parcel box

syst ens iaterngl temmuhisatior between thel denyyalontrokunit andthe epesating uaits gsa¥del  box

system and/ or of the parcel, boxes,cantained t.herein. Addit] vant ages,
speci al afseeéf%pajézom ‘F%‘(?Pibc? \yee}netpp ﬁ%%ﬁar%tcgg%?l %teéx}ran?fgn%i% I%Qc%ga&)ggef romthe
subcl ai ngred fromthe follow ng presentation of preferred enbodi ments of
the invention making reference to the drawi ngs. The draw ngs show t he
following: Figure 1 the structure of a delivery machine interface that is
suitabl e _as a,communi cation. pl atformwth. the el ect.roni ¢ parcgl system
Fi gure M0 afMAnNAgeRuY F@@Pgm?%? Ogg%dﬂ%?ﬁt?nuélé‘g‘ ?x&rmﬁgxéa]?loﬁe(gic@: r%t?%(on, user
assi s t adymEmaiichtioni thldsPlade ia Gt g 'wdy! (Bt te Seritrat CORMSI UGt KHisagriawrfaée f uncti on
procedure calls for_ the inplementation of in-house service functj ons;

Fi gure 4fos transmaitiing infermaaioantoos database fsarves thathrs peen P&Vlflf—'gewﬂh&lﬂms cati on;

data.

Another enhancement in the flexibility and versatility of the electronic parcel box sys-
tem can be achieved in that the central control unit has a computer that can store and

process operating data and/or the filling status of the parcel boxes.

The term “computer” is not to be construed in any limiting manner. Its refers to any unit
that is capable of executing computations, for example, a work station, a personal com-
puter, a microcomputer or a circuit that is suitable for executing computations and/or

comparisons.

Moreover, it is advantageous to equip the central control unit with additional interfaces
for checking and/or changing operating states. This makes the electronic parcel box sys-

tem particularly easy to maintain.

Another subject matter of the invention is a logistic system that is characterized in that it

contains several electronic parcel box systems networked with each other.

Such a logistic system constitutes an especially preferred way to achieve the objective
according to the invention, namely, allowing a flexible delivery and pick-up of parcels

from parcel boxes.



Figure 5 a detailed view of interfaces used for the filling and

adm ni stration of parcel boxes; WO 03/034162 PCT/ DE0O2/ 03761 5 Figure 6 a
detailed view of interfaces used for the configuration of delivery nachines
and the capacity utilization, and Figure 7 process steps for correcting
errors. The enbodi ment presented bel ow shows the integratd
eIectroﬁV@‘E@Q%%gibox sys teminto a conprehensive Iogi?&h@BE@QP%ﬂﬁ Such an
integration of the el ectronic parcel hox systeminto a conprehensive system
i s especially advantageous since in such a case, the flexibility attained
with the set-up of the electronic parcel box systenms according to the

i nvent i g8y altvevEing 862al elcBRoniE ParcBFBBCyatems, Rfid éspeainlly possilé toodidiversuch a
use of the parcel box systens in the conprehen3|ve | ogi stic systemis
especi almhsilpeces ara patticularlaflexiblegnangker.pri nci pl e, the el ectroni c parcel box
systens can al so be operated w thout being networked. In these enbodi nents
as well, the integration of the central control unit for controlling the
oper at i nphydNfok SxARME S bl Of HeRSdréed BbResiTTaCaleél¥ctintd Sifbel Hok Sydtbardl € to
use. However, the ‘application possibilities for the invention are even
further cooypiediticds pyssibée teotrispgrtradditionalempilpieess th @rothgs elegtoniF parcehch ot her
and/or with the preferab cen trally operated database server. Wen
severalW%F”Wﬂﬁgﬁmga%gﬁPébéBﬁgﬁgéﬁbﬂﬁgﬁ?sﬁa?e integrated, the result is a
conprehensi ve system having the followi ng constituents, which are al so

referred to bel ow as Post24 since it is possible to achieve autonated,
r ound- t HBy initegritingoe preférably centraliy epesated databasp senven Parehehipmets chbg

preferably. ea av t l.east ratj j: ,

T/ DA G5E o 1 adtionid Paiee LSk BBREAR 1o PO, of STl BB e

del i ver yelo@fonidRecekbéx Satenvanid/etof the pardéelitRkes conchingd théreimni t or s t he
operating states and functions of the delivery machines. The central
control unit serves as a "concentrator" for the parcel transactions that it
f orwar ds . r i ¢ i L Ng
instr uct‘f‘ gﬁgg%ﬁ a? ﬁ%%é%’tss %&gleﬁeetg?ésteagx ? Eaémgggrrg%ﬁﬁdé &%@??l Hrrlggﬁ@ﬁée@lé 3. The
Post 24 sfomehe stidlaind rindifedm e fdllowing presentationdofppretateddembodiments ioht regi s
ters and_contraol S@Hzie pr ocedur e f the delivery machine and that operates
the centthginyspton §Sﬁ¢fp@§9?&fi‘eg%i‘%§trati on, CallCenter, Track&Trace,
etc.).

The drawings show the following:

Figure 1 the structure of a delivery machine interface that is suitable as a

communication platform with the electronic parcel box system,;

Figure 2 a schematic diagram of components used for user registration, user assis-
tance and shipment tracking;
Figure 3 a schematic diagram of function procedure calls for the implementation

of in-house service functions;
Figure 4 a schematic diagram of interfaces employed for user notification;

Figure 5 a detailed view of interfaces used for the filling and administration of

parcel boxes;



The system has a nodul ar design. A standardized interface is defined that
regulates the communi cati on between the delivery machine, or the

Call Center, and the Post24 server. In this manner, delivery nachi nes nmade
by different manufacturers can be incorporated. The nodul ar design of the
i ndi vi dual parcel box systens is especially well-suited| f

i ncreasiW@ &%@ﬁﬁ%xi bility and versatility of the indi VPE:EM{)E@Q%‘&JOm C
parcel box systems as well as of the €onprehensive |ogistic system
Preferably, the electronic parcel box systens used in the |ogistic system
are structured in such a way that they execute the functions and operating
cont ent ?Fi?ére lhe compsilad vicw of |l interfikes usads Fihe toafigition! ¢ff delivefyl ecti ve
and efficrent manner. As a nmatter of principle, the electronic parcel box
systens can be i nphashings end the capasityortitizaionpander ous di fferent techni cal

sol utions. The enbodi nents of el ectronic parcel box systens presented

bel ow, however, are particularly well-suited in view of their reliability
and userg:frd.endl i ; stems is characterized in that the
par cel b%glgﬂseelgan gﬁ%ﬁ%ﬂ%fﬁ%&?%@*bsed with a door. Another, |ikew se
preferred, configuration of the enbodi nent of the parcel box systemis

h t gL | i I Al i th ial ¢ VO
03 0341 CovreodimS pieniSe Brigy TR S pBHt P Hr TomlraBRREB s oses
deposi tigg jaRd dRPMdsive idtRdy¥kaual parcels. In the enbodi ments shown,

the delivery machi'ne allows |oading and picking-up of parcels or of
contents via/differently sized parcel boxes. An especially preferred

feature of .the deli.very machine. syst iS.that r y

t enpor ar?‘f“}} %gﬁgfagf’gﬂ}lmeteﬁecgé’mcaﬁ(aﬁcé?c? ?‘%?’%%ﬁé‘,“%a%%%ﬁf’? %&ﬁeerﬁq% he box
cont ai NsespQIRI AdVanfagEodshidtce SR8GEH A Gade Eellexibilityatfainiedi witip thepesap of i r st of
all, the potential recipient should be known to the delivery chi pe system
and secdhdlefectrohis pan¢ed boKtsystems cgodingtonthaiinyeatien allaws themyo bedised) as to
be recipient.-.el During the | oadi ng procedure, a parcel identification
code anaﬁsgecfl%l |%¥|ﬁé§ﬁﬂ¥'denti fication code are detected. On the basis of the
reci pient identification code, the matching access code is requested from

ber son dolthREREENEr oF s R<eh BoF SILERS i e sBretmsnsive Bepg v ion 15 "°
identifi L f s 1S | klegn aR6 T et

per sonal 55?%%1%1 sﬁ%gegjg.d ,%a?ﬁﬁéﬁpéfmrg# l??gﬁelnat C egzﬁtc ﬂzdo?ns?gtrgwati on stored in
t he del i beeoperamd hitheut beieg netwoeleds Imfhese embiodiments @b eedle thetintegtasionsfi pi ent .
par cel T Gereanauropel wnt frporkal bR ePPStRE Lot el B9 i i er son

pi cki ngtféé)séjy@teﬁﬁ%&‘@ﬁe&ﬁiIestoW.unt via a paynent termnal (EC card, cash

card,

However, the application possibilities for the invention are even further augmented by

networking multiple parcel box systems with each other and/or with the preferably cen-

trally operated database server.

When several of these advantageous components are integrated, the result is a
comprehensive system having the following constituents, which are also referred to

below as Post24 since it is possible to achieve automated, round-the-clock operation:

1. Multiple parcel dispensing units that preferably each have at least one operating

unit,



Parcel s (or goods) that are being returned by recipients are detected by
the delivery machine and reported to the Post24 server, which initiates the
pi ck-up procedure by the appropriate |ogistics personnel. Advantageously,
the central control unit - which is also called a control panel - has the
properties described bel ow. WO 03/ 034162 PCT/ DEO2/ 037 indi vi dual
del i verWQé@m%ééz are networked via the central control %I?Pﬁ‘r‘ﬁ%ﬁ% usters
and conbi nes the communi cati on ("conc@ntrator"). Servi ce and nmi nt enance
tasks are nonitored via the central control unit. The central control unit
recogni zes whet her delivery machi nes or conponents of the delivery machine
(operating UM fcentpili dnfbl uhftdvith iAth BRXRdllvidiA detively mechingesretrioon and

whi ch operating events are taking place in the various delivery nachines.
The Post 24 sevorked insclastetatand séhichemoniters thesopesatingrstases andfupetiens 9€thpased web

technol ogy w t he delive machi nes r wth the eontr The

Post 24 serve rd.teplger.g ﬂnﬁ‘%‘?ﬁf iﬁ% C?lﬁfaécfaf‘??‘gwaws%?sa%?a% eg(glﬁﬁﬁaégf?@k éhe These
dat abase app'cﬂa&%i iramac@bdsMat if RrwarES AP IR PRR4I BhREMbicoverpft disiibites ng and
shi pment tracking functions. The delivery machine is preferably only used
by reci pi ent shevhperitingeingrustipnuef the Bpgjad servgr tartherpar¢eb dedsiersmpehipesst for this
service and whose data is stored on the Post24 server. The recipients who
‘are thus registered receive a recipient identification code that they are
supposedy t 0 URR PisstduPdetve? fthdt RAIIniSEEY 188 Sudtbier s pacel dath dndafiatakegis- r ecei ve
a personal secret access code. Once a delivery has been nmade to tgg

del i very nacHersendtdeatrolsgheprosedures afithendaliven) mpchine prd dhat gperatss thost 24
server. The notjfication i Iy r.ahl v. qi j Y or exanpl e,
by sending arrcons BPEAR aé’Pﬁ%qQ'losg ﬁgg}g\%}&’ I&?ﬂ?é‘r{t%%a%ﬁ%g"i’%ég,sestﬁ le for a

|l etter to be automatically printed and sent to the recipient. The recipient

can then pick up the parcel at the delivery chj ne _at qi@ﬁfo copveni ence.
If this The systentbase mpdﬂmqalweﬁmaﬁmddeteg&% Jsrfiefingd LA e s ot
and, Onceop‘g-ﬁﬁlﬁga%@ \#ﬁﬁeeﬂﬁé géiix}%@g?llaaﬁﬁg% thd CalR%ntdr Ednd the @‘Bﬁ% 5&9ely to be

retur ned e par pr cK-up systemis suitable for various
areas ofInahiginhamati, delivedn niablgnesvaadeetnddifielens midmifactareys cemdiei ineorpgratedm can
deliver normal parcels for final custoners, but on the other hand, it can
al so neet special requirenents of business custoners. WO 03/ 034162

PCT/ DEO j ; : i ! i L&l in Machi ne
par cel %@%é@égﬁr gggé%r?? gﬁ# ?‘gﬁlﬁfjasli\fﬁfadseggggrs ?ﬁ%égg;%%gglhgt?gﬁ?rs of the

| ogi st i ctepnsphingreasing dhd flexibitity andsversatiity ofithe individualslertronior pared Hokise t he
system accordi ngl y. 'I[(')Eghdeliv r .magq%qe sg/stem is thus a central depot for
t hese cuBSKMSas @ﬁoas eOTPRCRENSIYE RELSUG By enent of goods in this depot
can be controlled centrally and invoiced accordingly. In particular, this

is a systemconsisting of centralized and decentralized conponents in order
t o achi ePefaablyntheleldctrenic, padeirhox! sysierasiusadda thalpgistia system\ase gtragiuredm  The

system conprj ses various conponents..and interf t i and
f1 exi bl y“‘;‘}é‘ﬁf‘ ao%ayatﬁ%té% preguts ?g‘fﬂ°\‘1h°%a‘%igﬁgﬁe\‘/‘;§§§e°§ﬁ%n§e°rﬁ‘%g&{é %g 7 es
that havgveRigidtieePst@ss n especially effective and efficient manner.

As a matter of principle, the electronic parcel box systems can be implemented in the

form of numerous different technical solutions.

The embodiments of electronic parcel box systems presented below, however, are

particularly well-suited in view of their reliability and user-friendliness.

One of the two systems is characterized in that the parcel boxes can each be individually
closed with a door. Another, likewise preferred, configuration of the embodiment of the

parcel box system is characterized by a cyclic elevator system with special transport



ble up until now. Exanples of functions that are integrated into the system
are: parcel data nmanagenent wuser data nanagenent registration of
custoners B2B partner nanagenent tracking of packages managenent of the
delivery machi ne configuration capacity planning notification

stati stigal f val uation delivery machine interfacejy4 ervice
It is a&&@n@z@éﬁg to make a distinctpon between basic M@&E%ﬁ%ﬁ
conponents and the access to the parcél data and user data as well as to
secondary conponents that map the business processes 4 into the system

WO 03/ 034162 PCT/ DEO2/ 03761 10 The nodul ar structure of the system all ows
an i ndepgéufianism Tor RERAd AL bd@é&b@?ﬁ@ﬂ&escﬁepbﬁﬁng afid fassovigy tHedfdividdahce an
especially preferred enbodi nent of the system according to the invention
and of ipaEesonponents, |ikew se according to the invention, is based on an
i npl enentation of EJBs (Enterprise JavaBeans) technol ogy, the basic
conponents are mapped onto parcel EJBs and User EJBs. All ot her conponents
comuni datike &hbddimbas shéwBahabelivery fiachiay alléws loading ahd pickiipanpef s cel  and
custoner data. The secondary conponents are, in part, caonplex partial

syst ens celaqr of centenigeiadifisrently sized parceh brxesniin gsnesially prefemed featrepf aces

(QJs). Jn,otder to,all ow cao nication of th i

| ndependaftheeY Rl soteRis ot phfel B ar AR GTBORRN! Fubdfea iy, g

i nterfacRrthin felcipi&fts, Vidn@sdy,l dhly RehdnOth® Bdx ortaiasdemethige for that spetlic The
interfaces of the various congonents are descrjbed bel ow. Delivery machine
i nt er f adgecipint Feethis epgposacirshel alhithe pateatipkrecipient shawid ibe knpwn 18It f or m
Wi th ¢ NGieobi (RIS HeEad 06! il SRPMeEGRbYIADe A Sk id doRiFC
del i very machi ne an or war ds emto e pertinent conponents. |1 the
del i ver yandso las rebereppiins-redatedr i n response to its request, then this data is
returned to the interface by the conponents and subsequently forwarded to
the delivery machine. Figure 1 shows the structure of the components. An
XM Par S5ariGAhE I6RR brok kY iddhtifibRiokModt bh@ 3 rédifiEnt3bEntitRAtoPer it p
post into tihe Hﬁd?tl 0 ropérlgl(r:g% re cé s“?ﬁ}at can'ate irnét?@r%r et ed b; t he

| ogi st i cody atecdaterted. Om thiabasinef tha resipianicidentifcatior vadey theanatchiag faccess i on

procedure .calls an orwards themto the perti t conponent s anel y,
Ceer - PPE B TR R R RGP RLISIeEN: Whe SEGTEGL B gy

Regi strghé B&so@&ﬁn@é {RAGASSRIAREIHAh 135 PerSetat Rlciplém Gidnfificatich dvde] fof abl y
encapsulated in a Call Center facade. The facade 't akes over the comunica
WO 03/ 03xa6plePasinDEoR4geti6 tard and ithemsesrat pershnal Boess tode. IEthis inframgtipk el dat a
managenent, . that i1s to.say er .and Parcel . ,The co nent ai l abl e
web- bas éﬂatfi‘ffssﬁ’ﬁo %‘B&F‘S{‘eﬁt‘?f%@ “éﬁge g‘sﬁlé“e’? tpaching r%é? @ﬁ%ﬁﬁ %{E%ggca%ed in
JSP.. ActreRasediy thdwRcipfept.s are transl ated by neans of a Wrker Bean into
function procedure calls and forwarded to the Call Center facade.
Preferably, it is the CallCenter facade that only now takes over the _
execut i B ;ak 5 g;%iﬁ:'eﬂ&sﬁals&%' oF nfdrde§ Bl to U GIRERR WHRR BREPUEH iPRARAYg Pr OVI des
a rough ‘Overview this scenari o.

over, then the amount is first displayed and the person picking it up can pay this amount

via a payment terminal (EC card, cash card, etc.).

Parcels (or goods) that are being returned by recipients are detected by the delivery
machine and reported to the Post24 server, which initiates the pick-up procedure by the

appropriate logistics personnel.

Advantageously, the central control unit — which is also called a control panel — has the

properties described below.



The I n-House Services conponent encapsul ates the services provided by the

| ogi stic systemfor the in-house service into the delivery bases. At the
interface to the enpl oyees of the in-house service, there is a JSP that

i npl enents the GUI. Actions by the in-house enpl oyees are translated by
means of a Worker Bean into function procedure calls and forMﬁéggﬂgto t he

| n- HouseWE3PF62acade. The | n-House Service facade t hdECHBE

interface to the actual function logi& circuit of the conponent. The

I n- House Service facade al so constitutes the communication interface to the
ot her conponents of the system In order to map the required function |ogic
circuit, J ARy, User
and el | AR RRP AR e RS QEE AR qd Vs B ol ARTREOITM MhatARRY | o
bel ow. Amdtdaaibine3rhe oeminunivation (‘tanéentiatort ) Servickudmlr mainhtenanaertasksfare he

| ogi stic system,  can be jnstalled _w thout an% pr obl ens, and

that, ..
advant ageeritarsd viggheceadral epntnobunit The cepteal cpn Wd’nﬂtﬁécqg&’r?ﬁﬁ)wgﬁggr delixg
t her ei n, ' : i Bab bk ?Ht indRARArENt . The
notifi Caﬁf%ﬁ&%ﬁ@%éﬁ%ﬁr{iﬁé@ ?{ée'cco? tlﬁléet)depshvtg e géeﬂrllrcli‘% @86‘31@%3{%‘2’ ges&{]lgat he tl]ser of
t he | ogilgixes) &y séady fo bperationpadewhich ppémtinp kyertaarettaling phiks in the vasps t he
notification reginen of the logistic .partners and takes over the technical
t r ansmi saisEglivery machiig®s to the devices of the custoners. WO 03/ 034162
PCT/ DEO2/ 03761 12 The interface to the other conponents of the systemis
i npl emented by a facade class called NotificationFacade. This cl ass
pr ovi desTheuPestDhservertih adatat serster st vendtworketl ciadntéractelaspd web techhalogy event s

that can trigger. a notificatio ei ng,sent a user,. At the esent tine,
such eve‘N’cté the delivery gachinesygr Y"Hlé %?CE‘F‘PEB%“%SIFH?O#%%‘ SREVEE Rt} @geﬁfafe of an
action af ddRionel datSake H?;Sli&'aﬂ@ns@'iﬁeé&fdawﬁsé SSHIR b GHs! AMOWS Pdmam?le, ahn order
to be able to configure the target and the content pertaining to the
message, integeatioom anveiing embishiproerit racking frstions addr ess data of the message
reci pient. All of the nessage recipients managed in this especially
preferred enbodi nent of the logistic systemshould thus nmake avail abl e the
Not i fi abfje Jlé]iv@%f Maéehind Rgsefe oillP us@K By Rdcepierith ¥hb-hBse previously signed

Logi sticPartnerdient, User and LogisticPartners. The organi zation of the
user andupwithéhe ReutscheRostior this sareige and whasedatg/isstoredorthe Rasigd seikeiser and

par cel agenent t I r [.eCt- QEd bj ect
rodel) ¢ 1% RemOe R E M kSt § bRl GbR S BB uef L0
bel ow. Tie sappstsedito @d2) =6 Phart @f thdiveaddbise diforfativh dndrthdyhwdsareetiverapagonant is
the EntityBean UserEJB. This object stores all data on persons who are

perrﬁtte@ct%a@ﬂﬁéf?%ﬂ@-the deliv ery machine. Final custoners as well as
deliverers and service personnel are classified as users. A conplex object
nodel (person as basic class, derived classes for the various roles of the
person) @ace didslhests dds bedrhmadhiosthyideliverytrhachieg ther reeipientrixoalitomaticallyanel v,

to place the role of t user jnto the,object as.,an.attribute. The role is
def i ned Basifed by the boRdEataer jhﬁglgfl%lé%?fb?s?f\?&féﬂy e el o Rler | ned,
for exanp,ta%l le ﬁié&biénﬁi | ASSMERRSh ekmfl AltbRevdrNRls likdwiR h&ssBRAG: REEkE ENT =
1 WO 03/ 034162 PCT DE02/ 03761 13 Moreover, the user object should have a
r ef er encto heoautomaticatly girmtescandagnistoi themcipients The recipiens cpr thentiiek @ thent .

Logi sti cPar t.ner ne, for .exanpl.e, the postal \i. [ : .

oper at esPre Ao iers Par i SENE sriprBgRb R BEhEEFoRi iRk o
conponentasn péridd6f tirfigi aSiehiindey 3 ®it and) @hwit'hegielibaylfpeadd has lapsedhtheparcel
boxes. LogisticPartnerClients are the custoners of a LogisticPartner, that
is to sagelis madeseadytabe rrtyraedinthesendelyst oner of Danzas. Dependi ng on the
role of the user, the object receives a reference to a LogisticPartner
(ROLE B2B DELI VERY AGENT) or to a LogisticPartnerCient (ROLE B2B_

RECI Pl ENThe pardelesick-up agstemtif suitablecfor vadieusanes of application®h yhe(dre Haadnever
perm ssible for both references to be filled in %ﬁthe sane EPime %lilnce a
person i Siedelnsry Berhipe sYsigm Gan Aeliver Agrag par fl customsrs, (gt Ay the

other hand, it can also meet special requirements of business customers.




The User G oupEJB object (likew se an EntityBean) all ows the conbination of
several users into one group. In addition to a |ist of users, the UserG oup
has a reference to the LogisticPartner or to the LogisticPartnerCient to
whi ch all nmenbers of the groups bel ong. The redundant storage of the
reference in the User as well as in the UserGoup sinplifies the access to
i nf or matWE03/934188 Logi sticPartner(dient). Since parcelPCTREOHE3MHnt to
both types (User and User G oup), the ®wo objects inplenent the Interface
Addr essabl e. The interface has the foll ow ng nethods: getUsers( ), getlD )
and get ExpiryM nutes( ). This ensures that parcels that are sent to an

addr ess : yields a
st of T, # RYeR6r PABRTREHGPY Y By lachiblpalE! bORS Sin be AR Y S
and i f ibusinessapdveers amihdustommees bf theilsgiptice s@npanyTéeplgeing Bfe Jysteat swthat et ur ns

the I D of the User or of the Useregﬂlgg Si,lirllégthe adcl_lriess bl e has to be
abl e to HesesustemeEncanuse the sygtenm preo ¥d Ivep] BachiResysiEm SR t hr ough
this ID. i i t .

Uoer o ousstbiuchERRE st Dy dipls SAUBR Aok ol dddPmbmérllB EOGK il
Mor eoverdepbtcanibe cohirelidd dénarhiPyi et inesiBPedgentdimgdy. t here is the newlUser| D( )

met hod. It returns an unanbi guous continuous ID. Internally, this nethod
accesses a database application, especially an Oracl e sequence. The

get Expir ( et i : §6¥i‘f I i :

determ nl}éll\{ltaﬁégu @’ptlhasyl téggtg?ll cﬁqg@%n ce e?'&érﬁ%dg“é‘ﬁe? ?E%ﬁrgeedt %br?ﬁogﬁﬁtts ?I?re of a
par cel depertdachiave dreintdliigant, deinandqbased orderingl and|dativery kpstépi r yDat e, t he
get ExpiryM nutes( ) method in both objects User and User G oup accesses the
Logi sticPartnerClient.get ExpiryMnutes( ) nethod and adds this perm ssible
retenti ophd dy¥Rni orhpPBsdsWakiBlé ciiRpdtentshndl ifRrfaddtethkiSéffectivélylahe flékBlfr oup are
created by t'he registration or by the adm nistration tool. The EntityBean
Par cel iachisvowilogistid systentwith delivesy angbserviee papabilitics thah baveanot beanpassi-i ssued
by the eiliver 1m':lchi ne and the server is notified via the interface with
not i fyDe F\?‘BW% 5%W-Then the delivery machine facade creates a new Parcel
hject with the ParcellD as the Primary Key. The recipient (transmtted in
the formof a customer nunber) is stored as addressable. In addition to the
reci pi enExamples of fusctions thay pestintegrateddntorthe system pfekewi se of t he addressabl e
type. It cannot be set at notifyDelivery( ) but rather at a later point in
time by calling the substituteBy nethod (addressabl e Addressable). The
substituie pacenpeiahagemermpped by nmeans of this attribute. The Parcel

bj ect offers the follow ng nethods: getRecipients( ) and get Substitutes(
), each bf Wrdataraanagement | j st of User Objects. In generating a new Parcel
hj ect, for %QI@ s of the notifyDelivery( ) delivery machine

i nterface, e %ﬁ?{/%{téem%g cal cul at ed using the above-nenti oned net hod
and the ynot B2Bgairtnenmasageawat t o t he Parcel Object. Thus, the create nethod
contains the @(gér%ma e. Each LogisticPartner can have different '
cal cul at{ on'AERE Of BACKAERS Expi r yDat e. WD 03/ 034162 PCT/ DE02/ 03761 15 In
the case, of n{3Rhb it 8F the RIiFY nRhe bohgthiddiensed, whil e packages and
parcels without COD are generated by a create nethod without COD. In the
case of par eapasity plaaningent Code of the parcel is transferred in the create
met hod. |n ad{iﬁé l.on, the Parcel Cbject is informed about which

Logi st cPar R&F4" P pel ongs to. This information is necessary for the

capaci ty. pl satisti@l data evaluation
*  delivery machine interface

* in-house service

It is advantageous to make a distinction between basic management components and the
access to the parcel data and user data as well as to secondary components that map the

business processes 4 into the system.



The history is maintained by the database using a trigger that transmts
the old data record to an archive table before changing a data record. The
getHi story( ) nethod pro vides a listing of the status of all archive
entries. The delivery machi ne configuration and the capacity managenent are
prefera J Lse integrated into the logistic syste

comoneﬁk’éd#@l&l i very machi nes of e Post 24 system nrga e g@g’??% e a

fi xed nunber of boxes of different siZzes for storage. The boxes are used by
different |ogistic conpanies. Since the allocation of the delivery machine
boxes anong the | ogistic conpanies should be known for purposes of the

par cel NERahbdifara$rustird ofithe fspsterhfatiows ah irdiebendent inoremetiedl idewslgpnmame bf ne
configurations are_adm nistered in an EJB DeliveryMachi ne. The EJB al | ows

t he set tthpyariong sefiyéae§i ng of the box configurations of each delivery machi ne
as well as the calculation of the current and future filling wth parcels.
The actual box configuration, that is to say, the nunber of boxes rented by
a | ogi st$iice@i éspecially pefrratiosmbdilimbrbofthe systdns accopdiag enthednieptiomand=] Bs
BoxTypeAssi gnnent and_BoxType. The DeliveryMachi ne all qcates each kogi stic
par t ner of isepmppRemmdikaVissfacensding te dednyntiendis bassd onpg megioR 8t each

rent ed i i t of

ront od onedEh v EATRIAR R bait Sbihobotf WERERRT oL 1 o
Due to thBsadusr FIBsUAlIWtReroonipoaents comimunioats yathethesesEiBsashanethby as  of
the logistic sys tem_ additional conponents can be integrated at any point
i n time.haveto quesspechange parcel and cystomsnd¥ds. pCT/ DE02/ 03761 16 possibie to
provi de additional conponents for eval uation functions. Exanples of such a
data evaluation functionality are eval uations of the parcel data and

cust oner Thtasezofidury sbaiposéits ate, u pprsesnplex padiabkystergs (hadgri mgde iip of
advant ageous, ecially, for checkin oper functioning. The l.oggi ng
cl asses .W%’g‘ggg B?é g??é%%&’qeégﬁ rgq?egg&ogs,)pl?grcﬁg stg&ﬂPW ‘10851“811?%1?& %hat have
occur r edge THEHEnH ChaN ARG HeAIRE of B BHPBh&T deéSiBh WalR Smpditht flovfdes _
de. Post 24. ut1 1. P24Log provides a statistical |ogging nethod: public static
voi d | oca bindingdntedfaie tp, itsj semdcdsam theJorm of a $3cade abjegtaver EBh Jhetinterepess g,
java.l ang, Throwabl e t) The meéiani ngg Qgre are: severity severity of the
error. © X3HQys coppoucnts are desgrbFd Bl hed, whi ch can be cal led up via
constants wthin the P24Log cl ass: P24Log. debug, P24Log. i nfo,

P24Log. war ni ng, P24Log.error system nane of the partial systemnsg error
t ext to Delierpmadhine interface:

The delivery machine interface is the communication platform with the delivery
machines. The interface receives requests from the delivery machine and forwards them
to the pertinent components. If the delivery machine expects data in response to its
request, then this data is returned to the interface by the components and subsequently

forwarded to the delivery machine.

Figure 1 shows the structure of the components. An XML parser carries out the map-
ping of the XML files that are sent per http post into the function procedure calls that
can be interpreted by the logistic system of the Machine Interface class, evaluates the
function procedure calls and forwards them to the pertinent components, namely, User,

Parcel, DeliveryMachine and Notification.

The components User Registration, B2B Partner Management and Parcel Tracking are

preferably encapsulated in a CallCenter facade. The facade takes over the communica-



t exception WO 03/034162 PCT/DE02/03761 17 Sinpler "lean" versions of
this nethod are |i kew se possible, preferably by replacing certain
paranmeters by predefined val ues, for exanple: severity P24Log. debug system
nane of the partial systemt not applicable Using the techniques shown, an

adaptation of the configuration paraneters can be done |
rel i abl YWORO33&6Zon skilled in the art can replace enbgm]rgﬁbﬁ%éd in
this presentation by substituting furdtionalities of other programing

| anguages and program functions. In the preferred programm ng | anguage
Java, it is also possible to use other functional ities than the ones

Ment | ONGhy vifh M EIBS Yoriser Add %a%cé}dm%aﬁ ement! @t 56 spgUsenamiParéetd in the
art to use the process steps known from the ot her docunents

htt lp: ! | j Bheacomponextrhalessavatatsle ovebrbased, &UTs domrpgisteringnanidopascel dracking.
I npl ementation of addjtjgonal functions and for dj fying angd i ving the
functio eé"nﬁ‘lecﬁpée& 1“\@0%‘“@‘9&1%& QUL mtraas%?#s{)y o B a WBHE! O
Bean into function procedure calls and forwarded to the CallCenter facade. Preferably,
it is the CallCenter facade that only now takes over the execution of the business logic

circuit. The graph presented below provides a rough overview of this scenario.

The In-House Services component encapsulates the services provided by the logistic
system for the in-house service into the delivery bases. At the interface to the employees
of the in-house service, there is a JSP that implements the GUL. Actions by the in-house
employees are translated by means of a Worker Bean into function procedure calls and
forwarded to the In-House Service facade. The In-House Service facade thus forms the

interface to the actual function logic circuit of the component.

The In-House Service facade also constitutes the communication interface to the other

components of the system.

In order to map the required function logic circuit, the component needs access to the

basic components, namely, User and DeliveryMachine.
The structure of the component is shown in the figure below.

Another component that, thanks to the modular structure of the logistic system, can be
installed without any problems and that advantageously improves the logistic system
and the components used therein, especially the parcel box system, is a notification

component.

The notification component effectuates the sending of messages to the user of the logis-
tic system. The component preferably has two tasks. It maps the notification regimen of
the logistic partners and takes over the technical transmission of messages to the devices

of the customers.



PCT/ DEO2/ 03761 1. An el ectronic parcel box system characterized in that it
conprises a plurality of electronic parcel boxes, whereby in each case,
several electronic parcel boxes are associated with an operating unit, and
whereby a central control unit is pro vided for controlling the operating
units. The el ectronic parcel box system according to '
charactéwp%g@ﬁ4ﬂg§hat thepoperating u%its conpri se g coﬁ%hzbghég%gnfor
control ling the opening and/or the clldsing of the parcel boxes associ ated
with the operating units. 3. The el ectronic parcel box systemaccording to
Claim?2, characterized in that the central control unit has a neans for
associ ating the parcel boxes with the operating units. 4. The el ectronic

parcel box systemaccording to daim3, characterized in that the
associ atTherintstfachto tharothsir compenents ofi therrystomeis amplegnentid by a facade tlags e. 5.

The el ectronic..parcel. b Stem accordi ng to one, or e of . th recedi ng
clai s, celie NopbFanfacade, TR days prides iesths etnads {hahseve o il  ace for
recei v itR8 chpHRBREbAR ehER Sttt ¢ah HARE a IRNINiBAtidn Rling St ab Ausés. Ak g dat a.
6. The electronic parcel box systemaccording to one or nore .of the

precedi rgesshttime, suchavants aré triggerad Whthe intecfaceeeampdnepbas thel resuli of amas an

interface . for, transmtting. infqQrnation.to.a database.seryver that has been
ot ovi dechipt At P AP YR aiaedine nd o BieREiseptich SapRar 1B SHE I bCRISlES, af ng
to one ccron_ffgme tRd tabd¥® aRd @fccclintéht peAAihg 16 IR Medsagd, 486 coripdeat ndeistocent r al
control unit has a conputer that can store and tprocess operating data

and/ or thawe pedeps togrddreas data of thetraesgageaesipisok 4dl of the\megsige Zerigents man-

PCT/ DEO 16} . - A ogh St i raci grized. i ' nt ai ns
cover sl 2848 P Fwtsiafls areisB S aNE of HBNRERTE 7Rt Babidihu b T

| 0gi st i cavajishlemhaNotifidbladntepfack. 288 are; for agdngslezthd EYBst bagdisticPatws- a dat a
base server. 10. The |l ogistic systemaccording to Caim@9, characterized in
that t heClipat.dfesandkogigicPaeBerseans for storing and/or transmitting filling
data relating to the parcel box systens.

The organization of the user and parcel data can be carried out in many different ways.
A user and parcel management system in the form of an object-oriented model (object

model) that can be implemented especially advantageously will be presented below.

The central object of the object model for the user management is the EntityBean
UserEJB. This object stores all data on persons who are permitted to operate the deliv-
ery machine. Final customers as well as deliverers and service personnel are classified
as users. A complex object model (person as basic class, derived classes for the various

roles of the person) was dispensed with.
This yields the preferred embodiment, namely, to place the role of the user into the

object as an attribute. The role is defined as int. In the Const class, expressive variable

names are defined, for example,:

public class Const {

static final int ROLE_DPAG_RECIPIENT = 1;
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' CIPIENT). In each case, the other reference remains empty (It is never permissible
for both references to be filled in at the same time since a person is either delivering or

picking up a shipment, never both).

The UserGroupEJB object (likewise an EntityBean) allows the combination of several
users into one group. In addition to a list of users, the UserGroup has a reference to the
LogisticPartner or to the LogisticPartnerClient to which all .membcrs of the groups
belong. The redundant storage of the reference in the User as well as in the UserGroup

simplifies the access to information in the LogisticPartner(Client).

Since parcels can be sent to both types (User and UserGroup), the two objects imple-
ment the Interface Addressable. The interface has the following methods: getUsers( ),
getID( ) and getExpiryMinutes( ). This ensures that parcels that are sent to an address-

able can be processed by the server.

The getUsers( ) method yields a list of user EJBs. If it is a UserGroup, this list contains

several EJBs, and if it is a User, only one EJB is present.

The getID( ) method returns the ID of the User or of the UserGroup. Since the address-
able has to be able to be permanently stored, the subordinate object can be found
through this ID. This results in the request that the IDs for the User and UserGroup be
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105&s! 10k& &ewlIserIDO) method. It returns an unambiguous continuous ID. Internally, this

method accesses a database application, especially an Oracle sequence.

The getExpiryMinutes( ) method in the addressable is needed in order to determine the
ExpiryDate of the parcel. The permitted retention time of a parcel depends on the client.
In order to calculate the ExpiryDate, the getExpiryMinutes( ) method in both objects
User and UserGroup accesses the LogisticPartnerClient.getExpiryMinutes( ) method

and adds this permissible retention time to the current point in time.

The User and the UserGroup are created by the registration or by the administration

tool.

The EntityBean Parcel is provided in order to manage the parcels. The ParcellD is
issued by the delivery machine and the server is notified via the interface with notify-
Delivery( ). Then the delivery machine facade creates a new Parcel Object with the

ParcellD as the Primary Key.

The recipient (transmitted in the form of a customer number) is stored as addressable. In
addition to the recipient, there is the substitute attribute, likewise of the addressable
type. It cannot be set at notifyDelivery( ) but rather at a later point in time by calling the
substituteBy method (addressable Addressable). The substitute arrangement is mapped
by means of this attribute. The Parcel Object offers the following methods:
getRecipients( ) and getSubstitutes( ), each of which returns a list of User Objects.

In generating a new Parcel Object, for example, by means of the notifyDelivery( ) deliv-
ery machine interface, the ExpiryDate is calculated using the above-mentioned method
and the notification is made to the Parcel Object. Thus, the create method contains the
ExpiryDate. Each LogisticPartner can have different calculation rules for the Expiry-
Date.
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10H2333 Ehwdahapiorired] Object is informed about which LogisticPartner it belongs to.

This information is necessary for the capacity planning.

The history is maintained by the database using a trigger that transmits the old data
record to an archive table before changing a data record. The getHistory( ) method pro-

vides a listing of the status of all archive entries.

The delivery machine configuration and the capacity management are preferably like-

wise integrated into the logistic system as modular components.

The delivery machines of the Post24 system make available a fixed number of boxes of
different sizes for storage. The boxes are used by different logistic companies. Since the
allocation of the delivery machine boxes among the logistic companies should be
known for purposes of the parcel handling as well as for the cost calculation, delivery
machine configurations are administered in an EJB DeliveryMachine. The EJB allows
the setting and querying of the box configurations of each delivery machine as well as

the calculation of the current and future filling with parcels.

The actual box configuration, that is to say, the number of boxes rented by a logistic
partner broken down by box size, is represented by two EJBs BoxTypeAssignment and
BoxType. The DeliveryMachine allocates each logistic partner a certain amount of Box-
TypeAssignment EJBs, namely, one for each rented box size. Each BoxType-
Assignment stores the type and number of rented boxes. The box size is stored in its

own EJB with the name BoxType.

Due to the modular structure of the parcel box system used as well as of the logistic sys-

tem, additional components can be integrated at any point in time. For example, it is
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data evaluation functionality are evaluations of the parcel data and customer data for

statistical purposes.
Protocolling (logging) is advantageous, especially for checking the proper functioning.

The logging classes provided by the application server are used to log errors that have

occurred. These are encapsulated for greater usefulness.
The class de.Post24.util.P24Log provides a statistical logging method:

public static void log (int severity,
java.lang.String system,
Java.lang.String msg,

java.lang.Throwable t)
The meanings here are:
severity severity of the error. Four error classes are distinguished, which can be

called up via constants within the P24Log class:
P24Log.debug, P24Log.info, P24Log.warning,

P24Log.error
system name of the partial system
msg error text to be stored

t exception
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severity P24Log.debug
system name of the partial system

t not applicable

Using the techniques shown, an adaptation of the configuration parameters can be done

quickly and reliably.

The person skilled in the art can replace embodiments used in this presentation by

substituting functionalities of other programming languages and program functions.

In the preferred programming language java, it is also possible to use other functional-

ities than the ones mentioned.

In particular, it is advantageous for the person skilled in the art to use the process steps

known from the other documents

http://java.sun.com/docs/codeconv/

Java Coding Conventions

for the implementation of additional functions and for modifying and improving the

functions employed.
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1. An electronic parcel box system, characterized in that it comprises a plurality
of electronic parcel boxes, whereby in each case, several electronic parcel boxes
are associated with an operating unit, and whereby a central control unit is pro-

vided for controlling the operating units.

2. The electronic parcel box system according to Claim 1, characterized in that
the operating units comprise a control means for controlling the opening and/or

the closing of the parcel boxes associated with the operating units.

3. The electronic parcel box system according to Claim 2, characterized in that
the central control unit has a means for associating the parcel boxes with the

operating units.

4, The electronic parcel box system according to Claim 3, characterized in that

the association of the parcel boxes with the operating units is variable.

5.  The electronic parcel box system according to one or more of the preceding
claims, characterized in that the central control unit has an interface for receiv-

ing information from a database server that contains filling data.

6. The electronic parcel box system according to one or more of the preceding
claims, characterized in that the central control unit has an interface for
transmitting information to a database server that has been provided with filling

data.

7. The electronic parcel box system according to one or more of the preceding
claims, characterized in that the central control unit has a computer that can

store and process operating data and/or the filling status of the parcel boxes.
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9. The logistic system according to Claim 8, characterized in that it has a data-

base server.

10.  The logistic system according to Claim 9, characterized in that the database
server has means for storing and/or transmitting filling data relating to the parcel

box systems.



