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Information technologies become vital due to information processing
needs, database access, data analysis and decision support. Currently, a lot of
scientific projects are oriented on database integration of heterogeneous systems.
The problem of on-line and rapid access to large integrated systems of digital
collections is also very important.

Usually users move between different locations, either at work or at
home. In most cases users need an efficient and remote access to information,
stored in integrated data collections. Desktop computers are unable to fulfill the
needs, so mobile and wireless devices become helpful. Handhelds and data ter-
minals are nessessary in medical assistance (they store detailed information
about each patient, and helpful for nurses), immediate access to data collections
is used in a Highway patrol services (databanks of cars, owners, driver licences).
Using mobile access, warehouse operations can be validated. Library and mu-
seum items cyclecounting will speed up using online barcode-scanning and cen-
tral database access. That’s why mobile devices — cell phones, PDA, handheld
computers with wireless access, WindowsCE and PalmOS terminals become
popular.

Generally, mobile devices have a relatively slow processor, and limited
display capabilities, but they are effective for storing and displaying textual data,
recognize user hand-writing with stylus, support GUI. Users can perform opera-
tions on handheld terminal, and exchange data with the main system (using im-
mediate radio access, or offline access during syncronization process) for up-
date.

In our report, we give an approach for mobile access to data collections,
which raises an efficiency of data processing in a book library, helps to control
available books, books in stock, validate service charges, eliminate staff mis-
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takes, generate requests for book delivery. Our system uses mobile devices
Symbol RF (with radio-channel access), and data terminals Symbol Palm Ter-
minal for batch-processing and synchronization with remote library databases.
We discuss the use of PalmOS-compatible devices, and WindowsCE terminals.

Our software system is based on modular, scalable three-tier architec-
ture. Additional functionality can be easily customized. Scalability is also sup-
plied by Internet / Intranet technologies, and radio-access points. The base mod-
ule of the system supports generic warehouse operations: cyclecounting with
handheld barcode-scanners, efficient items delivery and issue, item movement,
reserving, report generating on finished and in-process operations. Movements
are optimized using worker’s current location, operations are sorted in a priority
order and transmitted to mobile and wireless worker’s terminals. Mobile termi-
nals improve of tasks processing control, eliminate staff mistakes, display actual
information about main processes, provide data for online-reports, and signifi-
cantly raise the efficiency of data exchange.

1. BBenenune

B nacrosimiee BpeMs HaOmopaeTcst OypHoe pa3BuTHE HHGOPMAIIMOHHBIX
TEXHOJIOTUH, CBSI3aHHBIX C OpPraHU3alled B3anMMOJICUCTBUA MEXKIY Pa3HOPO/I-
HBIMH CHUCTEMaMH, JTOKYMEHTaJbHBIMH KOJUICKIIMSMHU W 0azaMu JaHHBIX. JTa
3a/1a4a pelaeTcsl ¢ MOMOIIBI0 MPOrPaMM-IIOCPETHUKOB, TOPTAJIOB U MPOMEKY-
touHoro mporpammHoro odecneuenus (CORBA, XML MessageBrokers, NET
Framework), mnpeaocTaBisomMX MNOIB30BATEN0 AOCTYI K HHTErPUPYEMBIM
cucteMaM. CBOEBPEMEHHOCTh M OINEPATUBHOCTh JOCTYIA K KOJUIEKIUSM JaH-
HBIX, B TOM YHCJIE€ JOKYMEHTAJIbHBIM, CTAHOBATCS HEOOXOAMMOCTBIO IIPU METU-
UHCKOM OOCIIy’)KMBaHUHU, B MaTPYJbHBIX M JIOPOXKHBIX CIy>k0ax, mpu oTtdope
KHAT W3 KHUTOXPAHWJINI OMOINOTEK, MPY WHBEHTAPHU3AIlMd MY3CHHBIX apXu-
BOB. B cBsi3U ¢ 3TUM 000CHOBAHHYIO MOMYJISAPHOCTh NPUOOPETAIOT MOOUIIBLHBIE
yCcTpoicTBa - MoOunbHble Tenedonbl, PDA, xapmMaHHbIE KOMIBIOTEPHI IO
ynpasiaenueM WindowsCE u PalmOS, ¢ opranuzamueit 6ecipoBoIHOTO JI0CTY-
na. Kak npaBuiio, 3Ty ycTpoiicTBa 00J1a7al0T OrPaHUYECHHBIMUA BO3MOKHOCTAMH
mporeccopa U OTOOpaKEHHS JTaHHBIX, YTO OJHAKO JeiacT uX 3(PGeKTUBHBIMH
JUTSI TIOJTy4eHHs, 00paOOTKH JOKYMEHTAIBHBIX JAaHHBIX C YIAJICHHOW CHCTEMBI,
€€ CBOEBPEMEHHOT'0 OOHOBJICHUS U TIOTIOTHEHUS.

B nmaHHOI1 cTaTthe nmpeuiaraeTcs MoAXoA JUIsl aBTOMAaTU3aluy JOCTyIa K
JOKYMEHTAJIBHBIM KOJUICKITUSM, KOTOPBINA MO3BOJUT MOBBICHTH 3(PHEKTHBHOCTH
00pabOTKH 3aKa30B KHUT B OMOJIMOTEKE, ONEPATUBHO KOHTPOIUPOBATh HAIMYKE
TpeOyeMoil JuTepaTypbl B XpaHWJIUIIAX, COKPATUTh OIIMOKM MepcoHana, Ha-
IPaBJISTh 3aMPOCHl O HAJTMYHMK KHUT B Onrpkaiiiive Oubnuoreku. PazpaboranHas
B XOJI¢ MPOEKTa CHCTEMa MCIOJIb3yeT MOOUJbHbIe ycTpoicTBa Symbol RF ¢
MOJIJICPXKKOM pajinoKaHala, a Takke TepMUHaIbl cOopa AaHHBIX Symbol Batch
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Terminal nns makeTHoW 0OpaOOTKM JaHHBIX M YJAJIEHHOW CHUHXPOHU3ALMH C
JOKYMEHTAJIbHBIMU KOJUJIEKIUSIMH. B cTaThe paccMaTpuBaeTcs BapUaHT UCHOJb-
3oBaHusi PalmOS-coBMecTUMBIX YCTPONCTB, a TakkKe YCTPOMCTB MO ympaBiie-
HueM WindowsCE.

2. HazHauyeHHe U AaPXUTEKTYPa CHCTEMBI

PaCCManI/IBaeMaH cucreMa i1 aBToOMaTu3ialuu A0CTyIla K OOKYMCH-

TaJIbHBIM KOJIJICKIIHUAM ITO3BOJISACT.

Typy-

[TpoBepsATh HaMMUME U KOJUYECTBO 3AIPOIICHHBIX KHUI B KHUTOXpaHH-
JUILLE

OmnepaTUBHO BbIIaBaTh 3a/1aHUs HA MOJOOP KHUI CO CTEUIaXeil Ha Tep-
MUHaJIbl COTPYJHUKOB KHUTOXPaHUIUIIA

OnTUMU3HPOBATh NEPEMEIICHHS 10 KHUTOXPAHWIIMILY, COCTaBIIsAs 3a1a-
HUS 110 MIPUHIIAITY PACTIONOKEHUSI OMMKANIIINX CTEIIaXen
B3aumMozeiicTBoBaTh ¢ MOOMJIBHBIMU TE€PMHUHAJIAMU COTPYJIHUKOB, CHH-
XPOHU3UPYS HHPOPMAIUIO C IICHTPATBHBIM KOMIIBIOTEPOM OMOIHOTEKH
[TonnepxuBaTh on-line cuUHXpoHW3aUMIO (MpU HcHoJab30BaHUM RF-
TEPMUHAJIOB), a TaKXe MaKeTHYI CUHXpoHu3auuio (mis Palm-
TepMUHAIOB cO0pa JaHHBIX, U ycTpoilcTB WindowsCE)
[{eHTpaIM30BaHHO KOHTPOJIMPOBATH BHIIIOJIHEHHUE 3aaHUI, TEHEPUPOBATh
OTYETHI, 1aThl BBIJAUYX U IIPUEMaA KHUT

ABTOMaTU3UpPOBATh OTIYCK KHUI YUTATENO (HAIlp., C UCIIOJIb30BAHUEM
TEXHOJIOTMH LITPUXOBOI0 KoAUpoBaHUs 111 Symbol Scanner)

ITpu oTCcyTCTBMM KHUTH 3allpallliBaTh COCEAHHE OMOIMOTEKU U BbIIaBATh
YUTATENI0 HHPOPMAIIMIO O HATUYNH KHUTH B OJMKANUIITNX OMOIMOTEKaxX
[TpoBOIUTE MHBEHTAPU3ALMIO KHUI (BPYYHYIO WM C MCIOJIb30BAHHEM
HITPUXOBOTO KOAUPOBAHUS)

['enepupoBaTh yBenoMiEHHUS (Hamp., 00 OTCYTCTBUU KHHI) B LIEHTpasb-
HO€ KHUTOXPAHWINILLE

ABTOMaTI/IBI/IPOBaHHaSI CUCTEMaA HCIIOJB3YCT TPCXYPOBHCBYIO APXHUTCK-

B xkauectBe kimeHta BbicTymaoT: MoOwibHble Batch u  panwmo-
TEPMUHANBI - JUIsl COTPYJHUKOB KHUroxpaHuiuuia, bpaysep - s co-
TPYJIHUKOB (, HAIIp., YUTAIHHOIO 3aJ1a) U U1 aIMUHUCTPUPOBAHUS
Cepsep npunoxxenuit (Tomcat)

Pensuuonnas uiu oObeKTHO-pefsiiionHas 6aza nanbix (Oracle, MS SQL
Server)
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JlaHHast cTaThsl MOCBSIIEHA OPraHU3alUHd B3aHMMOJEUCTBUS MEXKIY MO-
OWJIBHBIM KJIMEHTOM M CEPBEPOM MPHUIIOKEHUHN NP padoTe ¢ JOKYMEHTAIbHBIMU
KOJUIEKLIUSIMU.

3. Oco0eHHOCTH B3aUMOAeHCTBUA ¢ MOOMJIBHBIM KJIMEHTOM

Bo3MOXXHBI HECKOJBKO BapHMaHTOB MOJKIOYEHUS MOOWIBHBIX YCT-
pPOMCTB JUIsl MX HCIONb30BaHus B cucreMe. Iloatomy paspaborannoe I1O s
JIBYCTOPOHHETO OOMEHA TaHHBIMH ¢ MOOMJIBHBIMU yCTPOUCTBAMHU PAa3IMYACTCS:

o Jlnsa nogxmouenust Batch-tepmunanoB coopa nanubix (offline-pexum)
o Jlnsa paguorepmunanoB (online-pexum)

Batch-tepMuHnan - 570 MOOMIBHOE YCTPONCTBO AJsi cOOpa JaHHBIX, TO-
3BOJISIFOIIEE BBIMOIHATH XPaHEHUE U JIOKAJbHYI0 00pabOTKy NaHHBIX HAa TEPMU-
Hane. /s oOmena nHbopManuen ¢ y1aJeHHOW CUCTEMOW TePMUHAI TTOAKITI0Ya-
€TCsl K HaCTOJIbHOMY KOMIIbIOTEpY uepe3 ycTpoictBo (cradle) m ganee B3aumo-
JICUCTBYET C YNAJICHHON CUCTEMOU uepe3 ceTb. Kak mpaBuio, 3TM TE€pMHUHAIbI
UCIOJIb3YIOT onepannoHHyto cuctemy PalmOS wnu WindowsCE.

Pa3paboTka nporpamMMmHoro odecrieueHus ajsi B3aumojeicTBus ¢ Batch-
TepMUHAIAMH BKJIIOYAET:

o Co3aaHue KIMEHTCKOTO-IIPUIIOKEHUS, 3arpy’KaeMoro HemoCpeACTBEHHO B
TEpMUHAI

o Pazpabotky mporpammuoro kommoHeHTa (conduit), OCyIIECTBIISIFOIIETO
oOMeH nH(opMalren ¢ HaCTOJIbHBIM KOMITBIOTEPOM

o YCTaHOBKY Ha HAaCTOJIbHBIM KOMIIBIOTED

. Pacmmpenue cepBepHON cUCTEMbl HOBBIM MOJYJIEM ([UIs B3au-
MOJIEMCTBUS C HACTOJIBHBIM KOMIIBIOTEPOM U CUCTEMAMU JIPYTruxX OMOIMOTEK Ye-
pe3 UHTepHeT)

Hcnonb3zoBanue 00jee OJHOTO HACTOJBHOTO KOMIIBIOTEpA C MOJKIIIO-
yeHHbIM cradle mo3BosiieT MOOMIIBHBIM MOJIb30BATESAM OCYILECTBISATH CUHXPO-
HU3AIUIO C yIAJICHHOW CUCTEMOW U3 HOBBIX MeCT. UTOOBI BBITIOTHUTH CUHXPO-
HU3ALMI0 U OOHOBUTH JaHHBIE HA CEpBEpPE WM CBOEM TEPMHUHAJE, COTPYIHUK
JOJKeH moAoWTu K cradle m yctaHoBUTH B Hero TtepmuHai. Iloatomy cxema
pa3melenus cradle'oB B mOMEIIEHUSAX THIATEIbHO MPOYMBIBACTCS C LEIbIO BbI-
sIBIICHUS HanOosiee yaoOHbIX U A ()EKTUBHBIX TOYEK JOCTYIA.

PaguorepmMuHad - 570 MOOMIIBHOE YCTPOWCTBO, MO3BOJIAIONIEE XPAHUTD
u 00pabaTeiBaTh MH(MOPMAIMIO, YCTAHABIMBATH MO PaIMOKaHATy COCIUHEHUE C
ToukoM pgoctyna (AccessPoint), MOAKIIOYEHHON K CETH, U TOCPEICTBOM
AccessPoint B3auMoeiicTBOBaTh ¢ yAAQJIEHHONW CUCTEMOM B pekumMe on-line. Pa-
auoTepMHUHANBl yaoOHee Batch-tepMuuanoB, Tak Kak OTCYTCTBYET HEOOXOAU-
MOCTb MOAXOJUTH K TOUKe Aoctyna. CoBpeMEHHbIE CTaHAApThl PaJUOCB3H I10-
3BOJISIIOT HAXOJUTHCA C PAAUOTEPMHUHAIIOM Ha JOCTATOYHO OOJIBILIOM pPaCCTOs-
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Huu ot AccessPoint. OnHako cxema pasmerienus AccessPoints B momenieHuu
Takke TpeOyeT TIATEILHOTO MPOSKTUPOBAHUSI.

4. Peanu3anusi KOMIIOHEHT CUCTEMBbI
4.1. PazpadoTka KJINEHTCKOr0 MPUJI0KEHH s 1JI MOOMJIBHOT0 TEPMUHAJIA.

Knuentckoe mnpuiokeHue JIsl aBTOMATH3aIlMM JOCTyHa K JOKYMEH-
TaJBHBIM KOJUIEKIIUSAM TO3BOJISET TOIB30BATENIO TIOCTE BBO/IA JIOTWHA U MAPOJIs
BBINIOJIHUTh HAYaJbHYI0 CUHXPOHM3AIMIO C yAalleHHbIM cepBepoM. Touek noc-
Tyla MOXET OBITb HECKOJIbKO, MOATOMY CEPBEP OTCIECKHMBAET, OTKYyJa Hayara
aKTUBaIMs (B KaKOM MECTE IMOMEIIEHUsI HaXOAUTCS JaHHBIN COTYIHUK). B xoze
CUHXPOHU3AIMKU COTPYIHUK KHUTOXPAHWIIMIIA TOJy4aeT HAa CBOM MOOWIIBHBIM
TEPMUHAI TMaKeT (CMHCOK) 3aJlaHuii, KOTOPbIE €My HEOOXOIUMO BBIMOJHUTH.
[TakeT 3amanuii copMUpoBaH CEPBEPOM, M ONITUMHU3UPOBAH C YUETOM MECTOHA-
XOXKJIEHUSI COTPYIHUKA, 3aJaHui NIl ONMMDKAMIIUX CTeJUTaKel, KpaTJyaumx me-
peMeIleHri M0 MOMEUIEHUI0. ABTOMAaTU3UPOBAHHASA CHUCTEMa HCIOJb3YyeT s
NPEJCTABICHUS MECT pa3MEIICHHUs KHHUI a0CTpaklMU: 30HA, CTEIUIaX, CeK-
us(CTolKa) B CTEJUIaXKe, MOJKa B JaHHOW cekiuu. CucTteMa TakXe YUYUTHIBAET
CXeMy KHUTOXPaHWJIHIIA U UX B3aUMHOE PacCIoIOKEeHHE.

MOXHO BBIIEIHUTH CICAYIONIME THITBI 3aJlaHUM, TMMOJTydaeMbIX Ha MO-
OWJIbHBIN TEPMHUHAIL:

o Ilepemenienue/pa3menieHne KHUT BHYTPU KHUTOXPaHMIINILA

o Ilogbop KHUT B COOTBETCTBUU C 3aKa3aMM YMTaTENEH (M3 YUTAIILHOTO WU
Jp. 3aJI0B), M X JOCTaBKa B TpeOyeMbIH 3ail.

o UuBeHTapuzanusi KHUT Ha CTeUIaKax (MOCPEICTBOM CKAaHUPOBAHUS HX
HMITPUXKOJOB WJIK BPYUHYIO),

Ha pucynke nmokasan skpan moOuibHOoro Batch-tepmunana npu mpose-
JeHUu uHBeHTapu3aluu B kHuroxpanuiuie SKLADI nna cremnaxa RYAD4
Ha 5-oi nonke G2-cexkuuu. DTO 3aJaHUE M CHUCOK KHUI IS MHBEHTApU3ALNU
NOJIy4YEHBI C CEPBEPA.
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Ecnu Ha nosike oOHapy’keHa HE YYTEHHAsl KHUTa, COTPYIHUK MOXKET J0-
0aBUTH €€ B cnucok KHONKoM Add, u mpu cieayrolied CHUHXpPOHU3ALMK 3Ta HH-
dbopmanus nonazner B 6a3y naHHbix oubauorexu. Mudopmanuio o kaure (Harp.,
KOJINYECTBE) MOKHO OOHOBJISATh BPYUHYO, JIMOO CKAaHMPOBATh IUTPUX-KOJI KHU-
I'M JUId ee aBToMaTudeckod uaeHtupukauuu. Ilpu 3TOM Ha sKpaH TepMHHANIA
Oyzaer BbIBeJleHA MH(pOpMaLUs O JaHHOW KHUTe, JOCTyIHas JJil peaaKkTUpOBa-

HUSL.
Hanpuwmep:

4.2. Pazpaborka conduit-koMnoHeHnTa
Oyukiusamu Conduit-KOMIIOHEHTA SIBIISIOTCS:

o [IlonyuyeHue curHama o0 CUHXpOHHU3ALMHU (OT TEPMUHANIA, MOAKIIOYEHHOTO
k cradle) u yTeHUU U3 TepMUHATA HHPOPMAIIUH O TIOJIE30BaTEIIe/TTApOIIe

o YcranoBieHue HTEpHET-COEIUHEHUS C YAAIEHHBIM CEPBEPOM

o 3ampoc cepBepa O HaJWYUU 3aJaHUM JJIs1 JAHHOTO ToJib3oBartens (Io-
cpeacteoM HTTP npotokorna)

o Ilonyuenue orBera cepepa B Buge XML-nokymeHTa

o ®opMupOBaHHE HAa HACTOJIBHOM KOMIIBIOTEPE CTPYKTYp AAHHBIX, U 3a-
IIOJIHEHUE UX HAa OCHOBAHUMU cojep:kuMoro XML-nokymeHnTa

o IIpeobpazoBanne hopmMaToB JaHHBIX MOOUIBLHOTO TEPMHUHAJTIA U HACTOJb-
HOT'O KOMIIBIOTEPA.

o 3arpy3ka MOJy4EHHOTO IaKeTa HOBBIX 3aJaHUN B MaMATb MOOUIBLHOTO
TEpMHUHAJIA

o Brirpy3ka ¢ TepmMuHana BBIOJHEHHBIX 3aJaHUM (U3 MOJIYYECHHBIX IPHU
npeAblIyel CHHXPOHU3ALINN)

o OrmpaBka XML-(aitna co cmUCKOM BBITIOJTHEHHBIX (C MOMEHTA TMPEIIbI-
Nyleld CUHXPOHU3AIMH) 3adaHui
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4.3. CepBepHbII-KOMIIOHEHT

Cucrema pazpabarbiBanach ¢ ucnoiab3oBanuem Enterprise JavaBeans u

MOCTPOEHA TI0 MOJYJIbHOMY TMPUHIIMITY - 0a30BO€ SIAPO CHUCTEMBI U €r0 PaCIIy-
pEeHHUs B BUJIE MOJKIIOYAEMbIX MoAyJiei. CepBepHbIi KOMIIOHEHT ISl B3aUMO-
JENUCTBUSA ¢ MOOMIIBHBIMU TEPMHUHAIAMH OCYIIIECTBIISCT:

o Ilonyuenue XML-cooOuienuii, npuxoasmux no http-nporokony ot yna-
JeHHbIX conduit-Motyien,

o Brmonnser ayreHTHduKanuio MOOWIBHOTO KIHEHTA, OMNPENEseT €ro
MECTOIIOJIOKEeHHE (30Ha, OJIMKAUIIINKA CTEeIIaX, CTOMKA)

o OOHOBIsIET MHPOPMALIMIO HA CEPBEPE HA OCHOBE IMOJIYUYEHHBIX JaHHBIX,
"3aKpbIBacT" BBINOJHEHHBIE 3aaHUsI

o @opmupyeT HOBBIM MMAKET 3aJaHUM JUIS BBIIIOJHEHUS JaHHBIM COTPYIHU-
KOM
Otnpasisier XML-cooOmienune (makeT 3a/iaHnuii) MOOMIIBHOMY KIHUEHTY
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