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JladopaTopHnasi padora Nel. O0padoTka HepapXHYeCKUX JAHHBIX. A3bIK 3a1POCOB
nJis1 popMHUPOBaHNSI BLIOOPOK MO HEPAPXUSIM.
Heanb: Hayunthes npeactapisaTh nHdopmarnuio B Bujie XML-10kyMeHTOB,
dbopMupoBarh ux B npuwiokeHusx C# u Java u BBIMOTHATH BEIOOPKY HHTEPECYIOIMIHNX
JIAHHBIX C IMOMOIIBIO A3bIka XPath

TeopeTrnueckue cBegeHUSI.
Pacumpsiemsrit si3p1k pa3merku (eXtensible Markup Language — XML)

IlepBast TexHOJIOTMS, MPEACTABISIIONIAS IOCIEAOBATEIbHbIN, PE3yJbTaTUBHBIA W
paclMpseMblii MEXaHU3M JUIS OIMCAHUS JAHHBIX M METAJAHHBIX B OJHOM U TOM XK€
JOKYMEHTE. JTa TEXHOJOIMs IIO3BOJIAET IIOJIy4aTh CaMOONMCBIBAIOIIMECS JAHHBIC,
YOPOILAET pPEATU3alUi0 HMHTEpOINepadeIbHOCTH U IPEJOCTaBIAET BO3MOYKHOCTb
XpPaHEHMsI CaMbIX PpPAa3HOOOpa3HbIX JAHHBIX, HANPUMEpP, TEKCTOBBIE JIOKYMEHTHI,
peNIALMOHHBIE JaHHbIE, OOBEKTHO-OPUEHTHUPOBAHHBIE CTPYKTYpbl M HEPAPXUUYECKYIO
uHGOPMAIIHIO.

B mnactosmee Bpems XML MOXeT HCHOJB30BAThCA B JIIOOBIX MPUIOKEHHSX,
KOTOPBIM  HYXKHa  CTPYKTypHpOBaHHas  uHGpoOpMamuss —  OT  CJIOXKHBIX
reonH(GOPMAIIMOHHBIX CHCTEM C THTAaHTCKHUMH O0BbeMaMH TepeaaBacMoil HHGOpMaIu
0 TMPOCTEHIINX MPOrpaMM, HCIOJB3YIOIIMUX 3TOT SI3bIK JJI OMHCAHUS CIIy)KeOHOH
uH(pOpMAaLIIH.

XML-nokymeHT npeacrapisieT coO0M OObIYHBIA TEKCTOBBIM (ailyl, B KOTOPOM IMpHU
IIOMOIIY CIEHUAJIBHBIX MAPKEPOB CO3AAKOTCS IEMEHTHI JAaHHBIX, I1OCIEN0BATEIBHOCTD
U BIIO)KEHHOCTb KOTOPBIX OINPEHENSIET CTPYKTYPY HOKYMEHTa M €ro COACPKUMOE.
Crpykrypa XML-nokymenra (puc. 1) cxomHa co CTPyKTypaMu W3 MHOTUX JApPYTUX
UEPAPXUUYECKUX, CTPYKTYPHBIX U METauH(POPMAIIMOHHBIX TEXHOJIOTUH.

<KOpHEBOM DJIEMEHT>
<OmemeHnT 1 ATpubyTr l=« »> </OnemeHT 1>
<9jeMmeHT 2> </3JjemeHT 2>
<OnemeHnt_ 3>
<9yneMmeHT 4> </3JnemeHT 4>
<3ymeMeHT 5 ATpubyT l=« » ATPMOYT 2=« »> </JjemMeHT 5>
</3nemenT 3>
</KOpHEBOI B3JIEMEHT>

Pucynok 1. - Crpykrypa XML-nokymMeHTa.

DneMeHTOM BepxHero ypoBHS XML-nokymeHTa SBISETCS KOPHEBOM 3JIEMEHT,
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CYHIECTBYIOIINN B JOKYMEHTE B €IMHCTBEHHOM YHCJIE. DJIEMEHTBI, IOMEIIEHHBIE BHYTPb
OPYTrOro 3JEMEHTAa, Ha3bIBAIOTCS BIIOKEHHBIMU WJIA JIOYEPHUMH  DJIIEMECHTAMH.
Coaeprxainii uX MEMEHT — POAUTENBCKUM JIEMEHTOM.

Onucanue Ha s3pike XML mnpencraBisier co0oil omeparopbl, HANHUCAHHBIE C
COOJIOZIEHUEM CTPOTO OMpeeeHHOro cuHTakcuca. Kaxapiil anement XML-nokymeHTa
JIOJKEH COZAEpKaTh HadaJbHBIM M KOHEYHBIA Ter (MO0 CrelnHualbHbIA MyCTOM Ter).
JIt060i1 BIOKEHHBIN 3JIEMEHT JOJIKEH OBITh MOJTHOCTHIO OMpE/ie]ieH BHYTPHU JIEMEHTa, B
COCTaB KOTOPOTO OH BXOAMT. DTO OOYCIIOBJIEHO T€M, YTO CTpyKkTypa XML-10kymeHTOB
JOJKHA OBITh TMOHSATHOM JJIS MPOTPaMMBbI, KOTOpas BBIMOJHSIET OOpabOTKy U
oToOpakeHue WHQPOPMAIIUHU, COACpKaAIIEHCs B 3TUX JOKyMeHTax. CTpOruil CHHTaKCHUC
npunaer XML-nokymeHTy npenckazyemyro ¢hopMy U 00JerdyaeT HalMcaHnue mporpaMMbl
00paboTKH.

[Ipu co3zganun XML-1OKyMEHTa 4acTO HMCIOJb3YEeTCS BO3MOXHOCTH CO3aHUS
COOCTBEHHBIX AJIEMEHTOB M TIPUCBAUBAHUS UM HEOOXOIUMBIX UMEH — WMEHHO MTOATOMY
s3eik XML siBnsiercss pacmmpsiembiM (extensible). Hampumep, Ha puc. 2 mpuBenaeHO
ONMCAHUE MEPEUHS KHMUT.

<?xml version=«1.0» encoding=«utf-8» ?>
<inventory>
<book>
<title>The Adventures of Huckleberry Finn</title>
<author>Mark Twain</author>
<binding>mass market paperback</binding>
<pages>298</pages>
<price>$5.49</price>
</book>
<book>
<title>XML nnsa npoekTUpOoBLMKOB</title>
<author>[Oxeimmc Buu</author>
<binding>mass market paperback</binding>
<pages>255</pages>
<price>$5.00</price>
</book>
<book>
<title>CoszmaHmMe KOPHIOPATMBHEIX CMHCTEeM Ha ocHoBe JAVA 2 Enterprise
Edition</title>
<author>lon IOx. Heppoyu</author>
<binding>trade paperback</binding>
<pages>1184/pages>
<price>%$24.38</price>
</book>
<inventory>

Pucynok 2. - Ilpumep XML-10KyMeHTa C ONMCAHUEM MEPEUHS KHUT.

OCHOBHBIM 10CTOMHCTBOM XMUL-10KyMEHTOB SIBJISIETCS TO, YTO MIPU OTHOCUTEIHHO
IPOCTOM CIOc0o0€ co3manusi U 00pabOTKM (OOBIYHBIM TEKCT MOXKET PENaKTHUPOBATHCS



AI00BIM  TECTOBBIM  IpolleCCOPOM U oOpabareiBaThCsi  cTaHAapTHRIMH ~ XML-
aHaJlM3aTopaMu), OHM TIO3BOJISIOT CO3[aBaTh CTPYKTYPHPOBAHHYIO HH(POPMAIIHIO,
KOTOPYIO yA0OHO MCIOIb30BaTh MPU KOMITBIOTEPHOM 00pabOTKE TaHHBIX.

Uro6sl 00paborarb XML-10KyMEHT, NpUKIagHAs Mporpamma JO0DKHA HMMETh
BO3MOXHOCTb OPHUEHTHUPOBATHCA B €TI0 MEPAPXUUYECKOW CTPYKTYpPE M M3BIIEKaTh, NPH
HE0OXOJIMMOCTH, COAEPKUMOE KOHTEHHEPOB. Takyto (PyHKIIMOHATBHOCTh MPUKIATHOMY
[1O npenocTaBisIOT CHUHTAKCHYECKHE aHalM3aropbl (mapcepbl). YOPOUIEHHO 3TO
BBIIVISIIMT TaK: MPUKIIAJIHAs IporpaMma BhI3BIBAET Mapcep, KoTopbii pazoupaetr XML-
JOKYMEHT, HACHTUPUIMPYET KaXIblii KOHTEHHEpP W TMepedaeT 3HAYeHHUsS JaHHBIX,
colepkaluxcsi B KaXIOM KoHTeiHepe, B mnpukiagHoe I10. Kak mnpasulo,
CHHTAaKCUYECKUE aHAJIM3AaTOpPbl MOTYT CpaBHUBAaTh HCXOAHBIM XML -mokymeHT c
HAOOpOM TIpaBWJI W3 HEKOTOPBIX METAaJaHHBIX W u3Bemars mnpukiannoe [1O mpu
0OHapyXEHUU MPOTUBOPEUYMBOCTH WM OLIMOKN — BepuduuupoBaTh JoKymMeHT. HabGop
paBuiI U orpaHndeHuil 11 XML-noKyMeHTa onpenenser Tak Ha3blBacMas CXeMa.

CymecTByeT [Ba OCHOBHBIX THIA CHUHTAaKCHYECKHMX aHAJIU3aTOPOB: MapCeEpBI,
co3naromue o0beKTHYI0 Mozenb aokymeHTa (Document Object Model — DOM), u
napcepsl, npegocrasistone npoctoit APl nis paborer ¢ XML (simple API for XML
— SAX). I'maBHbIM goctonHcTBOM DOM-niapcepoB SIBISIETCS TO, YTO OHU TNEPENaroT
npukiagHomy I1O Bcio cTtpykrypy XML-nokymeHnTa nonHocTbio. [Ipu ucnonbp3oBaHuu
SAX-mapcepoB Takas crpyktypa XML-mokymenta He crpoutca.  SAX-mapcepsl
OOBIYHO TpeOyIOT MeHbIle MaMsaTH B oriuure or DOM-napcepoB U SBISIOTCS
JOCTaTOYHO MPOU3BOAUTEIBHBIMU NPU 00XOJ€ HepapXUUYeCKUX CTPyKTyp. OgHAKO HX
UCIIOJIb30BAaHUE YTSKENSIET JIOrMKy mnpukiaaHoro [1O u ycloXHS€T HaBUTalHio MO
JTOKYMEHTY.

Beenenue B 361k XPath
XPath - aTo Habop cMHTaKCUYeCKHX TMpaBwi 1iis aapecarmn yacteit XML-nokymenrta

XPath - saTo cunTakcuc st agpecanuu yacreid XML-1okymenTa
XPath ucnonb3yer myTu s aapecanuu 1eMeHToB XML

XPath sBnsercs BaxHenmen yacteio ctangapra XSLT

XPath ne sBnsercs XML-dopmaTom

XPath sBasercs crangaprom W3C

Paccmorpum dpparment XML-gokymenra:

<?xml version="1.0" encoding="1S0-8859-1"7?>
<catalog>
<cd country="USA’>
<title>Empire Burlesque</title>



<artist>Bob Dylan</artist>
<company>Columbia</company>
<price>10.90</price>
<year>1985</year>

</cd>

<cd country="UK”>
<title>Hide your heart</title>
<artist>Bonnie Tyler</artist>
<company>CBS Records</company>
<price>9.90</price>
<year>1988</year>

</cd>

</catalog>

ITycts nmeetcs Beipaxenune XPath:

catalog/cd/price

Ono OoIIpeaAcCiICT Ha60p 9JICMCHTOB pI'iCG, AJOYCPHUX OTHOCHUTCIIbHO 3JICMCHTOB Cd,
IMOASJICMCHTOB 3JICMCHTA catalog.

XPath ucnonp3yercs B MPHIIOKEHUSIX, B KOTOPBIX €CTh HEOOXOAMMOCTH 00pabaThIBaTh
JaHHBIe, TpencTaBieHHbie B (Gopmare XML, a Takxke OH sABIAETCS HEOThEMIEMOM
gacThio craHfgapra XSLT, KOTOphIil HCHOIB3yeTCs TPH HEOOXOAUMOCTH OTOOpaXKEHUS
uH(pOopMaLIMK B 3aaHHOM (hopmare.

Jlns nannoro npumepa XML-10kyMeHTa BO3MOXKHBI CIEAYIOLIME BApUAHThI U3BJICUEHUS
JTAHHBIX

3anpoc HeiictBue
/catalog BuIOKpaeT KOpHEBOI 3JIEMEHT
/catalog/cd Bribupaer Bce anemenTsi cd anementa catalog
/catalog/cd/price BriOupaer Bce aeMeHTsI price sinemenToB cd siemMeHTa
catalog
/catalog/cd[price>10.0] BriOupaet Bce snementsl ¢d anemenra catalog ¢ price>10
BelpaxeHne, HadMHaomeecs C / [IpencraBnsier aOCOMOTHBIN MYTh K AIEMEHTY

BepaxeHne, HauuHaowmeecsa c // BriznensieT Bce 27€MEHTBI JOKYMEHTA, YAOBIETBOPSIOIINE

KPUTEPUIO
//cd Briensier Bce d1eMenThl Cd B TOKyMeHTE
/catalog/cd/title | Brigenser Bce anemenTs title u artist amemenTonr cd
/catalog/cd/artist snemenTa catalog
//title | //artist Brimenser Bce snementsl title u artist B joxymenre
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3anpoc HeiicTBHe

/catalog/cd/* Beinesser Bce qouepHuE dIeMEHTHI y3i1a cd snemMenTa
catalog

/catalog/*/price Beinesser Bcex «BHYKOB» dieMenTa catalog

/*/*/price Beinesser Bce deMeHTsI PriCe, UMEIOIIUE ABYX MPEIKOB

/7 Bce 51eMenTBI JOKyMeHTa

/catalog/cd[1] IMepBbiii noyepHwmii snement Cd anementa catalog

/catalog/cd[last()] [Mocnennuii nouepHuii snement cd snementa catalog

/catalog/cd[price] Beinenser Bce snementsl ¢d snemenra catalog, kotopeie

HUMEIOT JOUEPHHMIA DJICMEHT Price

/catalog/cd[price=10.90]/price |Bpigenser Bce d1eMeHTHI PriCe, JouepHIE OTHOCUTEILHO
/catalog/cd co 3nauenunem 10.90

//@country Beinenser Bce arpubyThl country

//cd[@country] Beinenser Bce aneMeHTsl Cd B JOKyMEHTE, UMEIOIIIE
arpulyT country

//cd[@*] Beinenser snementsi ¢d ¢ 1r00bIME aTpuOyTaMu

//cd[@country="UK"] Briensier anemenTsl Cd, uMeronue arpudyT country co

sHauenmneM UK

Bbonee monpo6uo crienmdukanmio XPath u Bce BO3MOKHBIC BApUAHTHI ITIOCTPOCHUS
nmyTeil MO>KHO royeprHyTh Ha http://www.w3.0rg/TR/xpath/

[TopsiioK BBITOJHEHHS paOOThI

[Tpu BeIMOTHEHUHN pabOTHI HEOOXOIUMO BEITIONHUTH CIIEIYIONNE TPEOOBAHNUS:
1. ChopmupoBarb ¢ TOMOIIBIO JIOOOTO TEKCTOBOTO pemakTopa wucxomHbii XML-
JOKYMEHT, coziepkaiinii He Menee 10 3anucel, COIaCHO MHIUBUAYaIbHOMY 33JIaHUIO.
2. Pa3pabotars mpuiiokeHNe, KOTOPOE CIYUTHIBAET JOKYMEHT B IPOTPaMMe U BBITIOTHSET
ero 00paboTKy B COOTBETCTBMM ¢ 3agaHueM. Ilpu 00paboTke o00s3aTe€IbHO
UCToIb30BaHKue BhipaxkeHuin XPath s pazbopa mHpOpManmu w/wim orbopa y3JoB,
COOTBETCTBYIOILIUX 3aJaHUIO.
3. ChopmupoBars Ha Aucke pesyabtupyronmii XML-n1okyMeHT.
4. TTapcep, UCIOIB3YEMBI B POTPAMME ONIPEIEISETCS BAPUAHTOM:
- SAX Parser — st He4ETHBIX BapHAHTOB,;
- DOM Parser — ajist 4€THBIX BapUAHTOB.
Peanuzanuu mapcepoB pomyckaercs OpaTh W3 CTOPOHHHX OUONMOTEK MPU YCIOBUU
COOTBETCTBHS THIIA.
5. [Inardopma, npennaraemast ais peanuzanuu npunoxkenus: .NET wnu Java.
6. Jns QopmupoBaHHS pe3yABTUPYIOLIETO JOKYMEHTa JOMYyCKAeTCcsl MPUMEHEHHE
cepranuzanuu koyekuuii oobekroB B XML. Baumanue! B GosibmnHCTBE BapuaHTOB
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3aJaHUM ATOT MOAXO IPUMEHUTH 3aTPYAHUTEIBHO.

NuauBuayajabHble 3a1aHUsI

1. B pacnucanuu ABMKEHHS CaMOJETOB M3 a’poNopTa YyKa3aHbl CIEIyHOLIUE
cBelleHUs: Homep peiica (4 uudphl), a’ponopT Ha3HAYEHHUS, PACCTOSIHUE B KM,
CTOMMOCTh Owuiieta (B3pOCHbId OujeT, JaeTckuil Ouser), BpeMss B 4Yacax U MHH.
(otmpaBiienue, npuObITUE B a’dponopT HazHaueHus). ChopMHpOBaTh JOKYMEHT CO
CBEICHUSIMHU O TpEX peiicax, UMEIOIIMX HAUOONIbBIIYIO MPOAOHKUTEIBHOCTD MOJIETa MIPH
PAcCTOSIHUM HE OOJbIIEM 33JJAaHHOTO MOJIb30BATEIIEM.

2. B karamore CTyIWd 3BYKO3alMCH HMMEIOTCS CIEAYIONINE JaHHBIC: Ha3BaHHE
TpyNIbl, Ha3BaHUE anbOoMma, TOJ BHIMyCKa anbOOMa, Ha3BaHWUE CTYAHMH, 3alCcaBIICH
anpoom. Heobxomumo copmupoBare XML-karanor rpyr, BBITYCTUBIIUX albOOMBI B
3aJIaHHOM TOJly ¥ Ha 3a/IaHHOU CTY/IHH.

3. B XypHase ycneBaeMOCTH akKaJAeMIPYyHIbl MO MPOrPaMMHUPOBAHUIO HMMEIOTCS
clefyIomure JaHHble: (paMHuiIusl CTyAEHTa, OICHKU MO MATH J1abopaTOpHBIM paboTam,
KOJIMYECTBO MPOIMYCKOB 3aHATUNA. ONpenenuTh TpeX CTYIAEHTOB, HIMEIOUIUX HAauOOJbIIee
KOJIMYECTBO MPOITYCKOB (CTYACHTOB, CHABIIMX BCE pabOThl HE BKJIIOYATH). 3allUCU B
XML-nokyMeHTe pacnojaokuTh B al(aBUTHOM MOPSJIKE.

4. B marazuHe HMMEIOTCS CIICAYIONIME TaHHbIE O TOBapax: Ha3BaHWE, CAMHHIIA
U3MEPEHHUs, 1IeHa, HopMa OTIyCKa B OfHU pyKu. COCTaBUTH JOKYMEHT, BKJIFOUAIOIITHI
AIIEMEHT, COJAEP)KAIUN CIMCOK TOBApOB, HOpMa OTITyCKa KOTOPBIX HE 0Oojee IBYX
CIWHUIl, a TaKKe DJEMEHT, COACpKAIIUKA CIHUCOK TOBapOB, CTOMMOCTH KOTOPBIX
NPEBHIIIACT YKa3aHHYIO MOb3oBareeM. CIUCKH YIOPSAI0YUTh TI0 Ha3BaHUIO TOBAPOB B
an(paBUTHOM TIOPSIKE.

5. Ha 3aBone pasiHO3IEKTPOHUKH BBIITYCKAKOT 3ByKOBOCIIPOU3BOSAILYIO TEXHUKY U
UMEIOTCSl  CJENyIOIIMe JaHHble: Ha3BaHUWE MpUOOpa, Ha3HayeHHe (MarHUTO(doH,
MarHuToNa, [POUTPBIBATENb), TOA CO3/aHUsA, CTOMMOCTb, TAapAaHTUHHBIA CPOK
skcrutyarauud. CoctaButh XML-mOKyMeHT, BKIIIOYAIOMIMNA CIHCOK MarHUTO(OHOB,
pa3pabOTaHHBIX B 3aJlaHHOM TOMYy, @ TaKXe CIHUCOK MPOUTPHIBATENCH, TapaHTHIHBIN
CPOK JKCIUTyaTalluy KOTOPBIX Oosee 3-X JIET.

6. B karamore mporpaMMHOTO 00€CTI€YeHHsS] UMEIOTCS CIEAYIOIMEe TaHHbIE: UMS
daiina, pacimupenue, pasmep daiina, nara cosgaHus. COCTaBUTh KaTaJor TEKCTOBBIX
daiinoB (pacmmpenue TXT, DOC), a taxke Tadnuiyy ¢aiiaoB, pazmepom Oosee 64
Ko6aiit. Karanmoru orcoptupoBath o uMeHu (aiisia B aipaBUTHOM MOPSIIKE.

7. B OonpHUIlE Bemercss ydeT OOJBHBIX IO CHEAYIOUIUM JaHHBIM: (pamumus
OOJILHOTO, HOMEp TajaThl, JAara MOCTYIUICHUS, AaTa BBIMUCKHA (MOXKET OTCYTCTBOBATh),
nuarHo3 (Ha3BaHue Oojie3Hu). HeoOXoauMo BBIZIaTh CIMCOK OOJIBHBIX, JICKABIIUX B
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OonbHMIIE HA 337aHHYI0 AaTy. CIIMCOK COPTUPOBATH [0 HOMEPY MaJaThl.

8. Ha cranmum texauueckoro oOciyxuBanus apromoomneit (CTO) Bemercs yuet
aBTOMOOWJIEH, MPOIIEAIINX KaNUTaJIbHBIM PEMOHT, MO CIEAYIOIIUM JaHHBIM: MapkKa
MaIINHbI, CEPUNHBIIA HOMEp, Tpoler (B KM) MOCIe MPEeAbIAYIIEro PEMOHTE, O] BbITyCKa
apToMoOmiis. HeoOxogumMo coCTaBUTh JOKYMEHT, COAEp KallMid CHUCOK MAalluH,
uMeronux npooer 6osee 100 000 kM, a Takke CHUCOK aBTOMOOWIICH, BBIMYIICHHBIX
HocCJe 3aJJaHHOTO To/la ¥ MpOoIIeqNUX peMOHT. CIIMCKU COPTHPOBATh IO TOAY BBINYCKa
MalllUHBI.

9. B O0ubnuoTexke MMEIOTCS CICAYIONIUE JaHHbIE O KHUTax: Ha3BaHWe, (pamMuius
aBTOpa, TOJl WM3JaHMS, W3/IaTeIbCTBO, KOJIMYECTBO SK3EMILIIPOB KHUT B OHOIMOTEKE.
Heo6xomumo chopmupoBars XML-10KkyMeHT, cofepKaliuii CIIMCOK KHUT, U3/IaHHBIX B
3QITaHHOM TOJy M CIHCOK KHHUT, UMCIOIIMXCS B OHOIMOTEKE B OIHOM JK3EMILISIpE.
Cnucox ynopsiiouyuTh MO0 HA3BaHUIO KHUT B ali(paBUTHOM MOPSIAKE.

11. B BoeHKOMAaTe BEAETCA y4eT FOHOLIEH JONPU3BIBHOTO U NMPU3BIBHOIO BO3pACTA.
Wmerorcss crnemyromue AaHHble: (aMuiaus, roa poXKACHUS, HOMEpP JHMYHOTO Jena,
TOIHOCTB K CiIyXk0e («rogeH» uin «He rojeH»). Heo0Xoqumo BbIBECTH CIIUMCOK HOHOILEH,
OpU3bIBAEMBIX Ha ClykO0y B 3aJaHHOM rofy (mo poctwxenun 18 ner). Cromcok
YHOPSAI0YUTH MO TOLy POKICHUS.

11. B anTexke Bemercss ydeT JEKAapCTBEHHBIX CpeAcTB. Mmerorcsa criemyronue
JaHHBIC: Ha3BaHME JIEKAPCTBA, 1I€HAa OJHOM YMAKOBKH, KOJIMYECTBO YIMAKOBOK B allTeKe,
ro/l BhIMyCKa, CPOK XpaHeHus (B rogax). Heo6xonuMo BBIBECTH JOKYMEHT, COAECP KAl
CIIUCOK JIEKapCTB, HE TOJHBIX K YMOTPEOICHUIO Ha 3aJJaHHBIN TO/I, U M CITUCOK JICKAPCTB,
CTOMMOCTb KOTOPBIX BBIIIE 3aJaHHON IOJIb30BaTENEM. YHNOPSJOYUTHh MO HA3BAHUIO
JeKapcTBa B a(aBUTHOM MOPSIIIKE.

12. B 3aBOACKOM L€Xy BeIETCA JKypHaJI pacxola MarepuajioB IO CIETYHOLIUM
JNaHHBIM: Ha3zBaHue Marepuana, ' OCT, pacxonx B CyTKH, KOJIMYECTBO UMEIOIIUXCS B LIEXY.
HeoOxomuMoO BBIBECTH JIOKYMEHT, COAEp)KallMHd CHUCOK MAaTepHalioB, KOTOpPbIE
3aKOHYATCs 4Yepe3 3alaHHOE KOJIMYECTBO [HEW, a TAaKXKE CIMCOK 5-TH HauMEHee
pacxonyeMbIx MarepuasioB. CHHCKH yHOpPANOYUTH 10 HA3BaHUIO Marepuaila B
an(paBUTHOM MOPSJIKE.

13. 3a MarepuaibHO OTBETCTBEHHBIM JIMIIOM YHUCIATCS MarepuajbHbIC LIEHHOCTH,
3alMcaHHbIe B JKypHAJIe: Ha3BaHHE IMpeaMeTa, KOJIMYECTBO, JlaTa MpuoOpeTeHus (romn),
CpOoK ciykO0bl (B romax). HeoOxogumMo BBIBECTH JOKYMEHT, COIEpKAIMil CIHUCOK
IIPEAMETOR, TOJJICKAIUX CIIMCAHHIO B 3aJJaHHBIN T'OJl, @ TAK)KE CIIUCOK MPEIMETOB, CPOK
CITY’KOBI KOTOPBIX IPEBBIMIACT yKa3aHHBIA IoJib30oBaTeneM. CIHUCKHA yHOPSIOYUTH 10
JaTe mpuoOpeTeHHS.

14. B 3aBOACKOM 1I€Xy BEAETCSA YYET IIEKTPOIHEPTUU, PACXOAYEMOU MAIIMHAMU U
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npubopamu. MMerTcs ciemyromuye aHHbIE: Ha3BaHWE MAIMHBI WU TMpUoOopa,
WHBEHTAPHBIN HOMEp, MOTpedisieMass MOITHOCTh, KOJTMYECTBO TaKUX MPUOOPOB B IIEXY.
BriBecTu cnucok necsaTd HauOoyiee PHEProeMKUX MNpUOOpPOB, B KOTOPOM aTpUOyTOM
KOPHEBOTO y3Jla yKa3aTb CyMMapHyI MOUIHOCTb, MOTPEOIsIEMYyI0 LEXOM IpU BCEX
BKJIFOUEHHBIX MpruOopax. CIUCOK YIOPSJ0UYUTD 10 MHBEHTAPHOMY HOMEDY.

15. Ha ATC Benetcst yueT MeXIyropoHUX Pa3roBOPOB aODOHEHTOB MO CJIETYIOITUM
naHHBIM:  (amuiusg aOOHEHTa, JOMAaIllHUM ajapec, HoOMep TeiledoHa, CyMMa
MEXIYTOPOJHUX TeNIe(OHHBIX Pa3roBOpoB 3a Mmecsll (B pyosax). HeoOxonuMo BeiBeCTH
CIIUCOK a0OHEHTOB, TPATAIIMX HAa MEXIYTOPOJHUE 3BOHKH OOJIbIIE YKa3aHHON CYyMMBI.
Cnucku ynopsijouuTh 0 HOMEPY TesedoHa.

JlaGopaTopnas padora Ne2. I[IpoexTupoBanue u coznanue \Web-cepucon

Hesb: HayunTHCS ONpeneniaTh (yHKINOHATbHBIE rpaHullsl Web-cepBHCoB,
peanu30BbIBaTh, pa3BEPTHIBATH U UCIIOJIB30BATh UX.

Teopernueckue cBegeHUsI.

B mnacrosiee Bpemsi SOA u Web-cepBuChl MOMy4YMIIM JTOCTATOYHO IIHPOKOE
pacrpoCTpaHEHHE, W TPUMEHSIOTCS B CaMbIX pa3HbIX KauyeCTBax: OT MPOCTOTO
IpPEIOCTaBICHUS CHPAaBOYHBIX JAaHHbIX B CeTu, HampuMmep, HaHHBIX O MpPUIIETE
CaMOJIETOB, KypCOB BaJIIOT U JPAroleHHBIX METAJUIOB, 10 PabOThl C KPEIUTHBIMHU
KapTOYKaMH M TepeBoaoB Tekcta online. Emie Gosnbliie CymecTBYeT KOPIOPATHBHBIX
Web-cepBrcoB,  KOTOpBIE  WCIONB3YIOTCS  TPH  PEIICHUH  CaMBIX  Pa3HBIX
IPOU3BOACTBEHHBIX 3a]1a4.

[IIupokomy  pacnpocrpanenno  \Web-cepBucoB  Hemasio  crocoOcTBOBaa
miardopma Microsoft .NET. [eno B Tom, uto coznare Web-cepBuc B Toli sxe Microsoft
Visual Studio .NET ouens npocro. JlocTarodyHo Hamucarh CBOM KJIacc, YHACJICOBAHHBIH
ot kimacca System.Web.Services.WebService u 00bsaBuTh ero MeToabl kak \Web-meTobl.
Komnmnmupyiite, nepeHocute Ha paboumii cepep M Baul HOBbIM Web-cepBuc roros k
pabore.
using System;
using System.Collections;
using System.ComponentModel ;
using System.Data;
using System.Diagnostics;
using System._Web;
using System._Web.Services;
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namespace WebServicesExample

{

public class nw : System.Web.Services.WebService

{
public nwQ

{

InitializeComponent();

}

#region Component Designer generated code

//Required by the Web Services Designher
private IContainer components = null;

private void InitializeComponent()

{
}

protected override void Dispose( bool disposing )

{

if(disposing && components != null)

{

components.Dispose();

}

base.Dispose(disposing);

}

#endregion

// WEB SERVICE EXAMPLE
[WebMethod]
public string HelloWorld(Q)

{

return "Hello World";

}

Tak >xe mpocTo Hanucarh U KineHT s srodoro Web-cepeuca. B cocras cpencts
pa3paboTku J1I00bIX mIaTdopm BxoauT yruimta wsdl.exe. JloctatouHo ei ykazars aapec
WSDL nokymenTta, xenaeMbiii si3bik pazpadotku (C#, VB.NET) u ona creHepupyet Bam
KOJI KJIacca, KOTOPBIi SBJISETCS MPOKCU-KIIACCOM JJis yKazaHHoro Web-cepBuca, To ecTh
ero KiaueHToM. Bbl mosydaeTe roToBbIii K HCIOJNB30BAHUIO KJIACC C TEM K€ HAOOpOM
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meTooB, uro u Web-cepsuc. JlroOoe oOpaimieHue K 3THM METOIaM aBTOMAaTHYCCKH
tpanciupyetrcst Web-cepeucy u orBer Web-cepBuca BO3BpamiaeTcsi Kak pe3yabrar.
Hpyroii cnocod — no0aBieHUEe B MPOEKT CChUIKM Ha cepBUC. B 3ToM ciywae cpena
pa3pabOTKK cama BBIMOJIHUT FeHepalnio MpoKCcH-KiIacca.

Amnanorn wsdl.exe mpucyTcTBYIOT, Kak ¥ ObLIO cKa3aHo, U B coctaBe Java SE/EE
SDK. Opnako, ans gaHHOW mMiaaTgopMbl MPUXOAUTCS MCIOIb30BaTh JIBE YTHIIHIIBI,
KOTOPbIC MOKPHIBAIOT (pyHKIMOHAIBHOCH WSAl.exe: ato yrtuiamter WSImport u wsgen.
JIist co3aHus KJIMEHTa KaK pa3 mpuMeHseTcst WSimport.

Web-cepBucel .NET moryr orBeuarh He TOJbKO Ha 3ampockl SOAP, HO u Ha
obbrunbie 3ampockl POST u GET. To ke camoe kacaetcss WSDL cepBrcOB, HalmMCaHHBIX
I Opyrux ruiatdopm: mapameTp 3ampoca WSAl, mepemanubiii pa3BépHYTON CiyxOe
n03BoyUT NOy4duTh WSDL-10KyMeHT, KOTOPBI €€ ONUCHIBACT.

Hancanne moboro Web-cepsuca Haunnaercs ¢ m3ydenuss WSDL nokymenra —
ormcanus camoro Web-cepBrca, ero MeToioB, mapaMeTpoB METOJIOB U THITOB JTaHHBIX.

C03)laHI/Ie CJ'Iy>K6LI MOKET HpOI/ISBOI[I/ITBCSI 10 OI[HOMy nu3 CI_IeHapI/IeBZ
—  code first;
—  contract first.

B mnepBom ciyudae co3maercs KOA CepBUCA, a METAJaHHbIE T'€HEPUPYIOTCS
aBToMaTu4ecku. Bo BTopoM — cHavasia OnmuchIBaeTCsl KOHTPAKT ciryk0bI B Bujie WSDL-
JIOKYMEHTAa, 3aT€M 10 HEMY FeHEepHUpYyeTCs Koj| 0e3 peain3auu.

WSDL(Web Services Description Language) - ato XML-opreHTHPOBAHHBII
SI3BIK, TIPETHA3HAYCHHBIN JJIs OTIpeiesieHust wWeb-CepBHUCOB U OCTyIa K HUM.
Hoxyment WSDL sBnsercas XML-nokymeHToM, onucsiBaromum web-cepsuc. OH
OTIpeieIIIeT PACIOIOKEHNE CEpBUCA U onlepaliuy (MU METO/Ibl), IPEI0CTABISIEMBIE UM.
Crpykrypa nokymenta WSDL
Hoxkyment WSDL - 310 Bcero maumib npocTtod mokymeHT XML, KkoTopbii
COJIEP’KUT Ha0Op BBIpAXKEHU, ONIpeIeoux web-cepBuc.
B noxymente WSDL omnpenensercs web-cepBUC C IMOMOIIBIO  CIAEAYIOITUX
OCHOBHBIX 3JIEMEHTOB:

JIeMeHT Onpeneasier

<portType> MeTobl, MpenocTaBIsieMble Web-cepBUCOM
<message> Coo01IeHws, UCTIONb3yeMble Web-CepBHCOM
<types> Turbl TaHHBIX, UCTIOIB3yeMbIe Web-CepBUCOM
<binding> [TpoTOKOIIBI CBS3H, UCTIONB3yEeMbIe Web-CepBHCOM

OcHoBHas cTpykTypa JokyMeHTa WSDL BBIVISANUT Cleny oM 00pa3oMm:
13



<definitions>
<types>

OIPEIACJACHHUE TUIIOB........
</types>

<message>
onpeaejacHmue cooﬁmemm....
</message>

<portType>
OIIPECIACJICHUE NTOPTA........
</portType>

<binding>
ompeejaeHue CBA3CH. ......

</binding>

</definitions>

Jlokyment WSDL Moxer Takke comepKarb IpPYTHe€ dJEMEHTHI, HallpUMeEp, DJIEMEHTHI
paCIIMPEHUsST W DJEMEHT Service, KOTOPBIM MO3BOJAECT OOBECAUHUTH BMECTE B OJHOM
otnenbHOM JokymeHTe WSDL ompenenenus HeCKOIbKUX Web-CepBHCOB.

IHoptet WSDL
DnemeHT <portType> spnsercs Hanbojee BaxxHbIM deMeHToM B WSDL.
On ompenensier cam web-cepBUC, NMPENIOCTaBIsIEMblEe UM ONEpPALUU U HCIOJIb3yEeMbIe
coobmienus. IlopT ompenensieT TOYKY MOHTHpOBaHUS K web-cepBucy. Ero MoxHO
CpaBHUTH C OuOIMOTEKOM GYHKIHMH (MOIyJIEeM, KJIacCOM) B TPAJUIIMOHHOM S3BIKE
IPOrpaMMHUPOBAHUS, a KaXKIYI0 OIEpalyi0 MOXHO CpPaBHUTh C (YHKIUMEH B
TPAAULIMOHHOM SI3bIKE IPOrPAMMUPOBAHHSL.
OnemeHT <portType> MOXHO CpaBHUTH ¢ OMOIUOTEKON (PYHKIUH (MOTyIEM, KIIACCOM) B
TPAJULIMOHHOM SI3bIKE IPOTrPAMMUPOBAHHSL.

Coo0mennst WSDL
DneMeHT <MesSage> onpeaessaeT AEMEHTHI JaHHBIX OIEPALAH.
Kaxxnoe cooOlieHre MOXeT cofiepkaTh OJHY WM HECKOJIbKO YacTel. ITU YaCTH MOXKHO
CpaBHUTh C TMapaMeTpaMHU BbI3bIBAEMBIX (YHKIUHA B TPAJULIHUOHHOM  SI3BIKE
pOrpaMMHPOBAHMUSL.

Tunsr WSDL
DOneMeHT <types> ompenesnseT TUI TaHHBIX, UCTIOJIb3YeMbIX Web-cepBUCOM.
Jlns makcumanbHOM Tutargopmo-HezaBucumoctd WSDL ucnonb3yer cunTakcuc XML
Schema m1st onipeneneHus TUMIOB JaHHBIX.

Ces3u WSDL
Onement <binding> onpexnenser popmar cooOIeHNS U AETATM IPOTOKOJIA [T KaXI0TO
opTa.
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IIpumep WSDL
Oto npocreiimas pparment WSDL-nokymenTa:
<message name="getTermRequest">
<part name="term" type="xs:string"/>
</message>

<message name="getTermResponse">
<part name="value" type="xs:string"/>
</message>
<portType name="glossaryTerms">
<operation name="getTerm">
<input message="getTermRequest"/>
<output message="getTermResponse"/>
</operation>
</portType>
B srom mpumepe snement portType onpenenser "glossaryTerms" kak ums mopra, u
"getTerm" kak UMs onmpepanum.
Onepauus "getTerm" umeer Bxonsimee cooOmenue, HaspiBaecMoe "getTermRequest",
U HcXoaslee coodmenne --- "'getTermResponse™.
DneMeHTHI MESSAQe ONMPEACNISIOT YACTH KOKIOTO COOOICHUS W acCOIMUPOBAHHBIC
THIBI TAHHBIX.
Ecnu cpaBHuBaThE C TpaguIMOHHBIM TporpamMmupoBanueM, To glossaryTerms ---
oubnuorexka ¢ynkuuii, a "getTerm" --- dynkuus ¢ nmapamerpom "getTermRequest",
KoTOpas Bo3Bpamaer getTermResponse nocie BoINOIHEHUS.
[Toptet WSDL onuceiBatoT unTepdeiic (CIucoK T0MyCTUMBIX onepaliuii) padboTel ¢ web-
CEpPBHUCOM.
Tunbl Onepanuii
3ampoc-oTBeT (request-reSPponse) --- camblii pacHpOCTPAHEHHBIH THIN omepanuii. B
WSDL onpeneneHsl TaKUE TUTIBI OTIEPAIUNA:
Tun Onucanue
OpnnHonanpaBneHHbIN Ornepalys MOXXEeT MPUHUMATh COOOITIIEHUE, HO HE OyZIeT BO3BpaliaTh OTBET
(One-way)
3anpoc-oTBeT Onepanys MOXKET IPUHUMATD 3alIpOC U BO3BPATUT OTBET
(Request-response)
BOHpOC'OTBeT OnepauI/m MOIKET IIOCJATh 3alIpoC U 6y,[[eT KIOaTb OTBET
(Solicit-response)

Onnonanpasiennas (One-Way) Onepanus
[Ipumep ofHOHANIPABIECHHOWN ONEPALIUH:

<message name="newTermValues">
<part name="term" type="xs:string"/>
<part name="value" type="xs:string"/>
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</message>

<portType name="glossaryTerms">
<operation name="setTerm">
<input name="newTerm" message="newTermValues"/>
</operation>
</portType >

B aToM npumepe nopt "glossaryTerms" onpenensieT oJHOHANIPABIECHHYIO OIEPAIIMIO O]
Ha3BanueM "setTerm".

Onepamua "SetTerm" mo3BosisieT BBOJ HOBBIX CJIOBapHBIX TEPMOB C IOMOIIBIO
coobmenus "newTermValues" co BxomubiMu mapamerpamu "term" u "value". Omnaxo,
JaHHAs OIepalys He IPEAYyCMaTPUBACT KaKOTO-IM00 BBIXOJIHOTO COOOIIICHHMS.
Onepanus Tuna "3anpoc-OrBet"

[Ipumep onepanuu Trna "3anpoc-oTeer':

<message name="getTermRequest">
<part name="term" type="xs:string"/>
</message>

<message name="getTermResponse">
<part name="value" type="xs:string"/>
</message>
<portType name="glossaryTerms">
<operation name="getTerm">
<input message="getTermRequest"/>
<output message="getTermResponse"/>
</operation>
</portType>
B »stom mpumepe mopt "glossaryTerms" ompenenser omepanuio Tuma '"3ampoc-oTBeT" ¢ UMEHEM
"getTerm".
Omnepanus "getTerm" mpuHuMaeT Ha BXoj cooOiieHue ¢ umeHeM "getTermRequest" u mapamerpom
"term" u Bo3BpamaeT coodmenue ¢ umeHeM "getTermResponse" u mapamerpom "value".
Ces3u WSDL onpenenstor ¢popmar cooO1ieHus: 1 noApoOHOCTH MPOTOKOJIA ISl KaXKAOTO MopTa.
Cassb ¢ SOAP
[Tpumep oneparmu 3anpoca-oTBeTa:

<message name="getTermRequest">
<part name="term" type="xs:string"/>
</message>

<message name="getTermResponse">
<part name="value" type="xs:string"/>
</message>

<portType name="glossaryTerms">
<operation name="getTerm">
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<input message="getTermRequest"/>
<output message="getTermResponse"/>
</operation>
</portType>

<binding type="glossaryTerms" name="p1">
<soap:binding style="document"
transport="http://schemas.xmlsoap.org/soap/http" />
<operation>

<soap:operation

soapAction="http://example.com/getTerm"/>

<input>

<soap:body use="literal"/>
</input>
<output>
<soap:body use="literal"/>
</output>
</operation>

</binding>
Dnement binding uMeer aBa arpulyTa --- aTpuOyT name u arpudyT type.
ATpuOyT name omnpenenseT Ha3BaHUuE (MOKHO HCIIOJIB30BaTh Jt000€) CBSI3H, a aTpHOyT
type --- Touky MOHTUPOBAHHUS IS CBSI3H, B JAHHOM cirydae 3To nmoptT "golossaryTerms'".
DOnement soap:binding umeer aBa arpudyTa --- aTpuOyT style u arpuOyT transport.
Onement style moxer ObiThb 100 "rpc", mub6o "document". B manHOM ciyuae
ucrnonb3yercss 3HaueHue document. ATpuOyT transport ompesenser HCIOJIb3yeMbIi
SOAP npotokon. B nannom cinygae 3to HTTP.
DnemeHT Operation onmuckIBaeT BCe ONepalyu, ¢ KOTOPBIMH MTOPT MOXKET padoTarh.
JUts xaxaoi onepanuu AOHKHO OBITh ONpENeNeHo B cooTBeTcTBUE nericTBrue SOAP.
Takke HE0OXOAMMO yKa3aTh KOJMPOBKY BBOJa M BBIBOJA. B 3TOM ciydae MCMOIb3yeTCs
"literal”.

Pa3BepTbiBanue cepBuca B MSVS.

Microsoft Visual Studio mpemocraBiisser BO3MOKHOCTh pabOTHI CO COy»)00H mpu
otnanke 0e3 e€ pasépreiBanus. J[is aToro 3amyckaercs JierkoBecHbld Web-cepsep, B
KOTOPOM aBTOMAaTHYECKH pa3BEpHYTa TOJIBKO YTO CO3/laHHas ciyxk0Oa. [locne okoHuaHus
pa3paboTKu ciy)0y BCE ke OyaeT HeoOxoaumo pa3BepHyTh B Web-konreitnepe. Takum
KOHTCHHEPOM MOeT BbIcTymaTh rmiardopma Microsoft IS (Internet Information
Services). [lis pa3BepThIBaHUS CIIYKObI MOXKHO HCIIONIB30BaTh CEPBEP IO YMOIYAHHIO,
HO JIy4Ille /Ui CIyO UMETh OTAEIbHBIN BUPTYaIbHBIN CEPBEP MM XOTS OBl KaTaJoT.

Takum oOpasom, i pa3BepThiBaHus ciayxObl B \Web-konreitnepe TpeOyercs
BBITIOJIHUTD CJIEAYIOIINE IIaru:

1.Co3mare BUPTYyaJIbHBIN cepBep WU XOTs Obl BUPTyalnbHBINA KaTanor B 11S
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2.Co3ath B Karayiore nanky bin
3.Ilomectutp cmyx0y B BUPTyaJIbHBIM Karajor, a COOTBETCTBYIOUIYIO €il COOpKY

NET - B xaraor bin.
PasBéprriBanue cepBuca B Java

Ananoruuno, ans pa3pépreiBanuss SOAP-cepBuca B Java Ham moHaa00uTCs IU00
KOHTEHHEp CepBiIeToB, JTHO0 XOCT-TpuiIokeHHe. Bo BTOpoMm ciyuyae pa3BEpTHIBaHHE
HPOMCXOIUT 3a CUET 3aIycKa XOCT-TIPUIIOKEHHUS, & B IEPBOM MOHAI00TCS CIEAYIOLIHE

miaru:

1. Co3marb JecKkpunTop CIy:kObl, ¢ain sun-jaxws.xml, u omucarb B HEM
KOHEYHBIE TOUKH BAIIICH CITY>KOBI.

2. Jlo0aBUTH cepBIeT U chymareidb B KoHurypaimo Web-npunokenus (daiin
web.xml)

3. Pa3Bepuyts WAR-daiin ¢ npunoxenneM B KOHTEHHEPE CEPBIECTOB.

IHopsinok BbINOJTHEHUS PAOOTHI

B cooTBercTBUM C NHIWBUAYAJIbHBIM 3a1aHUEM

1.
2.
3.

o B

Onpenenuts GyHKIMOHATIbHBIE TPAHUIIBI BEO-CEPBUCA.

Omnucanne KOHTPAKTa CEPBUCA U 3aI0KyMEHTUPOBATH €TO.

PeanuzoBare cepBUC Ha BbIOpaHHOW TIuIaTopme (IOMYyCKAaeTCsl MCIOJIb30BAaHUE
NET, Java wiu Node.jS) 1 BBIITOJHUTE €ro pa3BepThIBaHUE.

PeanuzoBarh KJIMEHTCKOE NPWIOKEHHE U C TOMOIIBIO BBI30BOB CO3/IaHHOTO
cepBHca M3 €ro Kojia IHPOJEMOHCTPUPOBAaTh pabOTy METOA0B (BBI3OBUTE
OOBSIBIIEHHBIE METO/IbI, IPOIEMOHCTPUPYHITE MOIYUEHHUE PE3YIILTATOB).

NuauBuayajbHoe 3a1aHKe

B cooTrBercTBUU ¢ TeMoOl 3a7aHues (COrIacOBBIBAETCS C IIPETNO1aBATEIEM )
BBITTOJIHUTH OMKCaHue Ou3HeC-Tpoiecca B Buae oaHoi ACtivity-muarpaMMbl HiTu
ux Habopa.
Onpenenute GyHKIMOHAIBHBIE TPAHULIBI IBYX-TPEX CEPBUCOB, KOTOPHIE MOIJIU
OBl OBITH UCITOJIH30BAHBI VIS TIPEJICTABIICHUS TIEPBBIX IIArOB OM3HEC-TIpoIiecca.
Brinenure QyHKIIMOHATBLHOCTD JIJIs OPTaHU3alMK MIEPBOTO U3 CEPBUCOB TAKUM
00pa3zom, 4ToOBI MOXKHO OBLIIO CO3/1aTh OIEpalliu;: OJHOHAPABICHHBIE U 3aIIPOC-
OTBET.
PeanusyiiTe nepByro ciyk0y (TepBbIi Iar mporiecca).
Co3naiiTe KIMEHTCKOE MPUIIOKEHHE, C TOMOLIBIO KOTOPOTO MPOJIEMOHCTPUPYITE
paboty 3anpocoB. OCHOBHBIE TPeOOBaHUS K KIMEHTCKOMY MPUIIOKEHUIO:

* IPWIOKEHUE JOJKHO UCTIONB30BaTh pa3pabOTaHHYIO BEO-CIy:KO0y MiIH

CEpBUC
* IPWIOKEHUE JOIKHO OBITh OCHAIIEHO TpaduueCcKuM MOJIb30BaATEIHCKUM
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uHTEpEHCcOM, KOTOPBINA JOIKEH 00ECIIeYNBATh IEMOHCTPAITUIO PAOOTHI
BceX (YHKITUH, a TAKKe BBOJI TTOJIb30BATEIIEM BCEX OCHOBHBIX
napamMeTpoB U OTOOPAKEHUE PE3YIBTATOB

TeMbl 1151 HHAUBHUAYAJIBHOTI0 3aJaHUA

HHJII/IBI/I)IyaJH)HOC 3aIaHUC COITIACOBBIBACTCA C IMPCIIOAABATCIICM. PCKOMCHHyeTCH B

Ka4€CTBC HMHAMUBHUAYAJIBHOI'0 3aJaHuA HCIIOJIb30BaTh TCMY IUILNIOMHOI'O ITPOCKTAa WA

OIHO U3 IICPCUNCIICHHBIX HUXKC Sa}_IaHI/If/'I.

1.
2.

9.

CrpoekTupoBaTh KOMIIBIOTEPHYIO NIOJCUCTEMY yueTa MHTepHeT-ycimyr
CrpoekTupoBarh MOJACUCTEMY yU€Ta PECYPCa BO3YIIHBIX CY/IOB
CrpoekTupoBaTh KOMIIBIOTEPHYIO MIOJCUCTEMY HAYUCIICHHS M yUE€Ta CTPAXOBBIX
BBITUIAT KJIMEHTAM B YCJIOBHSIX CTPAXOBOI KOMIIaHUHU

CrpoekTupoBarh MOJACUCTEMY y4€Ta U aHAJIN3a SKOHOMHUYECKOH IESITEIbHOCTH B
YCIIOBUSIX ar€HTCTBA HEIBHXKUMOCTH

CnpoekTupoBarh nojcucreMmy (popMupoBaHusi 1 00padOTKH JOTOBOPOB
J100POBOJILHOTO CTPaXOBAHUS Ha36MHOI'0 aBTOTPAHCIIOPTA

CrnpoekTupoBarh nojacucTeMy 00pabOTKH TOPTOBBIX areHTOB

CrpoekTupoBarh MOJACUCTEMY IUIAHUPOBAHUS U yU€Ta YapTEPOB
CrnpoektupoBars nojacucreMmy GOpMHUpPOBAHUS U yUeTa CYETOB-3aKa30B B JIJIs
TYpPUCTUYECKUX ar€HTCTB

CrpoekTupoBarh MOJICUCTEMY OpOHUPOBAHMS OUJIETOB B KUHOTEATP

10. CrpoexTupoBarh MOJICUCTEMY pacyeTa ce0eCTOUMOCTH ISl phIOHOTO XO3sCTBa

11.CnpoektrpoBarhb MOACUCTEMY y4€Ta MOTPEOUTETBCKUX KPEIUTOB

12.CrpoekTupoBaTrh MOACUCTEMY PEANM3aIlMU U JBUKCHHS TOPIOYe-CMa30uHbIX

MarepuasnoB B yciaoBusax cetn A3C

13.CrpoekTupoBarh MOACUCTEMY y4eTa MPOJIaX TOBAPOB

14.CnpoekTupoBarh MOACUCTEMY ydeTa cOopa U peaan3alui 3epHOBBIX KYJIbTYp
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15.CrnpoekTupoBarh MOACUCTEMY y4eTa YOBITKOB aBTOTPaKIaHCKOM
OTBETCTBEHHOCTH

16.CrpoekTupoBaTh MOJACUCTEMY YUeTa BBIIIAT 32 YCIYTH ra30CHA0KEHUS IS
HaCEJICHUS

17. CnpoexTupoBarh MOJICUCTEMY pacueTa apeHIHOM IUIaThl B YCIOBHUSAX
KOMMYHaJIbHOTO IPEANPUSITHUS

18.CnpoekTupoBarh MOACUCTEMY y4eTa JTBUKEHUS TPY30BOTO TOJBHUKHOTO
KEJIE3HOJOPOXKHOIO TPAHCIIOPTA B YCIOBUSX METAJUTYPrUU€CKOro 3aBoja

19.CnpoekTtupoBarh MOACUCTEMY yU€Ta CHIPhS M MaTepUaJIoB

20.CrpoeKkTupoBarh MOACUCTEMY MPUEMa IEKTPOHHBIX KOMMYHAJIbHBIX IJIaTeKEN B
YCJIOBUAX OaHKa

21.CrapoeKkTupoBaTh MOACUCTEMY yUeTa U IJIAHUPOBAHUS PEMOHTHBIX padoT

22. CIpO€KTHPOBATh MOJCUCTEMY YUETa TEXHUUYECKOTO COCTOSIHUSL KOMITBIOTEPHOTO

00opynoBaHUs
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JlaGopaTopHuas padora Ne3. [IpoexTupoBanue u cozganue \Web-cepBucos ¢
ucnoan3oBanuem Windows Communication Foundation (WCF), Node.js, JAX-
WS 1 acHHXPOHHBIX KOMMYHUKAIHIA.

He.]'lb: Hay4IUThCA CO3aBaTh CCPBUCHI C ACMHXPOHHBIMU KOMMYHHKAIIUAMU Ha OCHOBC

WCF, Node.js, JAX-WS.

Teopernueckue cBeeHUs.
WCF

WCF - 310 eamHas mporpaMMHasi mMojenb oT Microsoft, mpenHa3sHadeHHas IS
CO3/IaHMS CepBHUC-OpHEHTHPOBaHHBIX mpuiaokeHuii. WCF mo3Bonser pazpaboTunkam
CTPOUTH Oe30TmacHbIe, HAJCKHBIC PEIICHUS ¢ TMOIISPKKON TpaH3aKIui, KOTOPHIC MOTYT
B3aMMOJICHICTBOBAaTh C pPa3IMUYHBIMH  IUIATGOpMaMH H YK€  CYIIECTBYIOIIUMH
peIIeHUSMHU.

Boobme, WCF mnpennazHadeH i CO3/IaHHS KaK CEPBUC-OPHUEHTUPOBAHHBIX
IPWIOKEHNUN, TAK W PACHPENEIICHHBIX NPUWIOKEHUM. HUKTO HE Memaer HaM cO31aTh
OJTHOPAHTOBYI cCe€Th ¢ AayIuiekcHbiMu cBsi3siMu Ha WCF. Ho Bce-Takum OCHOBHOU
opuenranue WCF SBIAIOTCA CEpPBUCHI.

WCF nonnep:kuBaeT 0OCHOBHBIE CYIIECTBYIOIIME HA JAHHBIA MOMEHT MPOTOKOJIBI U
texHosoruu st nepenadn ganubix: HTTP/HTTPS, TCP, uMeHoBaHHBIE KaHAbI,
MSMQ, u Tak nanee. B3anmoneincTBoBaTh MOKHO KaK YTOJHO U C KEM YroaHo. Mojeinb
00J1a71aeT PAIOM MOJOKUTEIIBHBIX XapaKTEPUCTHUK.

Bo-mepBbIX, 3TO HaJAEKHbIE CceaHChl. MexXAy KIMEHTOM U  CEPBEPOM
ycTaHaBJIMBaeTcs ceaHc (session, moutu kak B ASP.NET) u WCF MoxeT rapaHTUpOoBaTh
HaMm 100%-yr0 10CTaBKYy COOOIIEHU (KOHEYHO, 33 CUET MPOM3BOAUTEIHLHOCTH). 3/1€Ch
€CTbh 2 BapuaHTa:

1. HeynmopsimoueHHBI ceaHC - €COu  COOOIIEHHE TOTepsIoCh, TO TOCTe
oOHapy>KeHUsI TOTepU OHO Oy/IEeT 3aMpoIeHO 3aHOBO U JOCTABJICHO MOTyYaTeNo.
CooO1ieHns, OTIpaBlI€HHbIE II0CIE€ TOTEPSHHOIO COOOLIEHUs, HO 110
oOHapyKeHusT TMOTepHu, OyayT JOCTaBICHBI TMOJY4YaTel0 JO JIOCTaBKHU
MOTEPSIHHOTO COOOIIIECHMUS.

2. YHOpSAOYECHHBI CeaHC - KaK TOJbKO OOHAPYXMBACTCS NpPOMaka, BXOJSIINE
COOOIIeHUsT  CTaBITCS B  OdYepenb Ha  TNPUHUMAIONIEH  CTOpOHE U
"samopaxuBatorcs". OHM He OyayT NepelaHbl MOJydareialo [0 Mepenaqyu
MOTEPSIHHOTO COOOIIeHUsI. DTO TapaHTHpPyeT HaM, YTO TMOJydYarelb IpPUMET
COOOIIIEHUSI UMEHHO B TOM TOPSIKE, B KAKOM HX MOCIANl OTIPABUTENh. DTO OUYEHb
yao0HO, €CIM HYXHO IepefaBarh OoJbliie OO0BEeMBI JIaHHBIX MMOO0y(epHO
(HampuMep, Mbl XOTUM HX ellle IudpoBaTh, MPU 3TOM CKOPOCTh YK€ HE TakK
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Ba)XKHA, TIOTOYHOCTH YK€ HE MOAIEP>KUBACTCS, @ BOT HAIEKHOCTh M O€30MaCHOCTh
- Ha [IEPBOM MECTE).

Bo-Bropbix - Oe3omacHocte. WCF mnopaepXuBaeT pas3iUyHble MEXaHU3Mbl
ayrentudukanuu u apropusanuu (Windows-aBropuzanus, ceprudukarsi, ASP.NET
membership). WCF Takke npejaraer uudpoByro noamnuch coodmeHuit (SHA-xamm)
JUISl TapaHTUW LEJTOCTHOCTH TIepe/laBaeMblX JaHHBIX W IMU(pOBaHUE COOOUICHUN
(TripleDes, Basic, RSA kak "key wrap"-ajiroputm) mjis 3aliuThl HAIIUX JTaHHBIX.
Boob6me, 6ezonacnocts B WCF nenurtcs Ha 1Ba BUAA - YPOBHS TpaHCIOPTa U YPOBHS
COOOIIIEHHH, HO 00 3TOM B OJTHOM M3 CIAEAYIOIIUX CTaTCHl.

OcnoBubie konneniuu WCF. PaccMoTpuM cHavana MOHSTHE KOHEYHON TOYKH
(oT0 OyKBaJbHBIA, HO JOBOJHHO PACHPOCTPAHECHHBIH TMEPEBOJ AHIIIMHCKOTO CJOBa
endpoint, najpiie OymeM Ha3bIBaTh 3TO ''TOYKA cOeqHMHEHHs') - 3TO aOCTPaKTHBIM
00BEKT, OT KOTOpOro "yXoAsT" HaHHble, U K KOTOpOMY "HpUXOAAT"' JaHHblE (HEKUI
BbICOKOYpOoBHEBEIN aHanmor TCP-coketoB). Touka coemuHenus oObenuHIET B cebe Tpu
"ctomma WCF" - angpec, npuBsisky u koHTpakT (address, binding, connection - ABC,
"azoyka WCF").

Anpec. Y TOUKH COEITMHEHUS MOXET OBITh TOJBKO OIMH aJpec, Y Pa3HbIX TOYEK
COEIMHEHHUSI MOXET OBITh OIH 0a30BBIN afpec (Toraa ajpeca caMux TOYEK COSTMHEHUS
OynyT 3a7aBaTbCsi OTHOCHUTENBHO 3TOro 0Oa3zoBoro azpeca). C MOMOIIBIO TOYKH
COEIMHEHHUS aJIPEC OJTHO3HAYHO CBA3BIBACTCS C MPUBS3KOM U KoHTpakToM [lpuBsizka,
B CBOIO oOuepelnb, OIpeAeNseT TO, KaK Halla To4Yka COEAUHEHUs oOIIaercs ¢
okpyxatomuM MupoMm. OHa TO3BOJIAET YIPaBIATh TAaKUMH BeIlaMHu, KakK: CEaHc,
0€30MacHOCTh, MOTOYHOCTb, TpaH3aKLUWH, TPAHCHOPT, KOJUPOBKA COOOILECHUH.

KonTpakr xe, mo cytu, sBisercs HHTepdeicoM ¢ayxk0bl, TOMEYECHHBIM
crienuanbHbIM aTpubyTom ServiceContractAttribute. On ompenenser TpeOoOBaHHSs
CIIy>KObl K O€30MacHOCTH, CEaHCy, 3aJaeT MapaMmeTphl omnepanuid (Hadalo ceaHca,
3aBEpIIICHHUE CEaHCa, SBISIETCS JIM OTepalysl OAHOCTOPOHHEH, aCHHXPOHHOCTH OTIepalluii
Ha cepBepe).

WCF no3Bosnsier mepenaBath Jt00ble 00ObeKThl. EauMHCTBEeHHOE TpeOoBaHUE -
KJIaCChl, KOTOPBIC MBI OIHUIIEM JJIS MCIOJIB30BAHUS MPH B3aUMOICHCTBUU KIMEHTa CO
CITy>k00M, JOJDKHBI OBITH momeueHbl aTpuOyToM DataContractAttribute, ux mons wu
cBoiictBa - DataMemberAttribute, a uiens! nepeunciacauit - EnumMemberAttribute.

WCF npeanonaraer HeCKOJIbKO BAPUAHTOB XOCTUHTA CEPBHUCOB:
1. XocTuHr B ynpaBisieMOM MPUIIOKEHUU.
2. Xoctunr B ynpasisieMoM cepBuce Windows.
3. XoctuHr ¢ ucnonb3doBanueM Web-kouteitHepa |1S.

4. XocrtuHr ¢ ucnoas3oBanuem mexanuma Windows Activation Service (WAS).
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Paccmotpum co3manne mnpoctoro cepsuca WCF, pasmemaemoro B ympaBisieMOM
IPUIIOKEHUH U BO3BPAILAIOIIETr0 MPUBETCTBUE HA OCHOBAaHUH BBOJA MOJIb30BATEIA.

JInst aTOrO, B TMEPBYIO OuYepedb, CO3JaIUM KOHCOJIBHOE MPUIOKEHHE W OINpeaesTuM
KOHTPAKT CEpBHCA.

[ServiceContract]
public interface IHelloWorldService
{
[OperationContract]
string SayHello(string name);
}
public class HelloWorldService : IHelloWorldService
{
public string SayHello(string name)
{
return string.Format("'Hello, {0}, name);
}
}

Coszmanum sk3eMInisip kinacca Uri u 3amaaqum 0a30BbIi ajipec cepBHCa.

Uri baseAddress = new Uri('http://localhost:8080/hello™);

Jlanee co3maaum SK3eMILIsp Kiacca ServiceHost, mepenasast THII, MPEICTABISIONIMA TUIT
cepsuca u 6a3oBbiii URI ServiceHost. Pasperinm nepenady MeTagaHHbIX U OATOTOBHM
CEpPBHUC K IPUEMY COOOIIICHHMIA:

using (ServiceHost host = new ServiceHost(typeof(HelloWorldService), baseAddress))
{
// PaspeumnM nepemauy MeTalaHHBIX .
ServiceMetadataBehavior smb = new ServiceMetadataBehavior();
smb.HttpGetEnabled = true;
smb._MetadataExporter._PolicyVersion = PolicyVersion.Policyl5;
host._Description.Behaviors.Add(smb);

// Crnymaem coofmeHus. Tak KaK HET SBHO CKOHOUIYPUPOBAHHEIX
// Touek coemmuHeHMs, OyIeT CO3IAaHO IO OTAEJIbHOM TOYKE HA KOHTPAKT

host.Open();

Console_WriteLine("The service is ready at {0}'", baseAddress);
Console _WriteLine("Press <Enter> to stop the service.");
Console.ReadLine();

// Baxpmeaem ServiceHost.
host.Close();
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[IporectupoBarh paboty cepBuca MOYKHO c IIOMOIIBIO MIPATOKEHUS
WCF Test Client.exe

JlanHplii mpuMep MOPOAEMOHCTPUPOBAT  OAHOCTOPOHHMM (CUHXpPOHHBIM) OOMEH
uH(popMaLe MEXIy CEepBepOM M KIMEHTOM. YacTo BO3HUKAIOT CUTYyallMH, KOTAA
TpeOyeTcsi JABYXCTOPOHHSISI aCUHXPOHHAs CBS3b, TO €CTh CEPBUC JOJDKEH OTIIPABUTh
COOOILIEHUE KIUEHTY, KOIJja TOT €ro CHEeLMAIbHO HEe OXHAaeT. YacTo ¢ MOMOIIBIO TAKOTO
uHTep(elica peanu3yroTcsi acUHXpPOHHbIE yBenomiieHus kinueHta. Mogens WCF
MIO3BOJISIET peaIn30BaTh TaKyl0 CBSI3b C UCIIOIb30BAHUEM JIBYXCTOPOHHETO KOHTPAKTA.

JIByXCTOPDOHHHI  KOHTpPakT MOJEIUPYETCS MyTeM  HKCIOJIb30BaHUA  JBYX
UHTEp(EIHCOB, CBSI3aHHBIX BMECTE ¢ oMol ServiceContract. Huwke mokaszan npumep
CepBHUCa, MOJICTUPYIOIIETO 3aKa3 MUIIIbI ¢ OTOOpPaXKEHUEM Mporpecca e€ MPUroTOBICHUS
Y YBEIOMJICHHEM O TOTOBHOCTH.

[ServiceContract(Cal lbackContract=typeof(I1PizzaProgress))]
interface 10rderPizza

{
[OperationContract]
void PlaceOrder(string PizzaType);
}
interface IPizzaProgress {
[OperationContract]
void TimeRemaining(int minutes);
[OperationContract]
void PizzaReady();
}
class PingService : 10rderPizza
{

IPizzaProgress callback;
public void PlaceOrder(string PizzaType) {
callback = OperationContext.Current.GetCallbackChannel();

Action preparePizza = PreparePizza;
preparePizza.Beginlnvoke(ar => preparePizza.EndInvoke(ar), null);

void PreparePizza() {

for (int 1 =10 - 1; 1 >=0; i--) {
callback.TimeRemaining(i);
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Thread.Sleep(1000);
3

callback.PizzaReady();

}

XKupueiv mpudpTom mnokazano momydenue callback-unrepdeiica u  yBemomiieHue
KJIMCHTA.

Ecnu kiaveHTy HeoOX0IUMO UMETh BO3MOXKHOCTh MOJIy4aTh COOOIIEHUSI OT CEpBHCA, OH
JOJDKEH TpenocTaBuTh peanusarmio callback-konrpakra. Ero onpesencaue MOKeT OBITH
MOJYYEeHO U3 METAJaHHBIX WM U3 COOPKH C OOIIMM KOHTpakToM. IIpu MCMONb30BaHUH
METaJlaHHBIX KOHTPAKT OOpaTHOW CBA3M OyJeT MMEHOBAH TaK JK€, KaK W KOHTPAKT
cepsuca ¢ cydhduxcom Callback.

class Program {

static void Main(string[] args) {
InstanceContext ctx = new InstanceContext(new Callback());

OrderPizzaClient proxy = new OrderPizzaClient(ctx);
proxy.PlaceOrder("'Pepperoni'™);
Console._WriteLine("press enter to exit');
Console.ReadLine();

}

class Callback : I0rderPizzaCallback {

public void TimeRemaining(int minutes) {
Console._WriteLine(""{0} seconds remaining", minutes);
}

public void PizzaReady() {
Console._WriteLine("'Pizza is ready");
3

OrderPizzaClient — kmacc-npoKCH, CreHEPHUPOBAHHBIA C IMOMOIIBIO YTHIUTHI
SysUtil, koropsrit Oynet HacnenoBarb DuplexClientBase<T> u koHTpakT.

Node.js
Node uiau Node.js — nporpammHuas mnatdopma, OCHOBaHHAs Ha JABUKKE V8
(TpancioupyromeM JavaScript B MallMHHBIA KOJ), mpeBpamnaromas JavaScript u3
y3KOCTICIMATU3UPOBAHHOTO s3bIKa B S3BIK 00mIero HasHaueHus. Node.js moOaBisieT
BO3MOXKHOCTb JavaScript B3auMOZEHCTBOBaTb C YCTPONCTBaMU BBOJAA-BBIBOAA 4YEpE3
ceoii APl (nmamucanueii Ha CH+), TONKIIOYATH JpPyTHE BHEIIHHE OUOIMOTEKH,
HaMCAaHHBIE HAa pa3HBIX S3bIKaX, obOecmeurBas BHI30BHI K HUM H3 JavaScript-kona.
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Node.js mpuMeHseTcs NPEeUMYIIeCTBEHHO Ha CepBepe, BHIMOIHISA poiib BeO-cepBepa, HO
€CTh BO3MOXKHOCTH pa3pabarbiBaTh Ha Node.js U E€CKTONMHBIE OKOHHBIE MPUIIOKCHUS
(mpu momou NW.js, AppJS wnmu Electron pns Linux, Windows u Mac OS) u naxe
IpOrpaMMHUpPOBaTh MUKPOKOHTposUiepsl (Hampumep, tessel u espruino). B ocHoBe
Node.js neXUT COOBITUHHO-OPUEHTUPOBAHHOE M ACHHXPOHHOE (MM PEaKTUBHOE)
IpOrpaMMHUPOBaHHE ¢ HEOJIOKUPYIOIIUM BBOJIOM/BBIBOIOM.

Coznanue u 3anmyck HTTP-cepsepa Ha Node.js, Beiatomero Hello, world! :
var http = require("http*);
http.createServer(function (req, res) {
res.writeHead(200, {"Content-Type": "text/plain"});
res.end("Hello World\n");
P - listen(1337, "127.0.0.1%);
console.log("Server running at http://127.0.0.1:1337/%);

JAX-WS
Java API for XML Web Services (JAX-WS) — 3To npuKiIaiHOM MPOrpaMMHBIi
uHTepPeic A3bpika Java s co3naHus BeO-CIyKO, SBISIOIIMICS YacThio MIIAT(HOPMbI
Java EE. JAX-WS sBnsercs 3amenoit texnonoruu JAX-RPC, npenocrammsisi Oosee
JOKYMEHTO-OPUEHTHPOBAHHYIO MOJIENIb COOOIICHUH U yIpolas pa3paboTKy BeO-CIryk0
3a c4€T WCIOJIb30BaHUS aHHOTAIIMIA, BIIepBbie mosiBUBIIUXCS B Java SE 5. Texnomorwus
JAX-WS sBnsieTcst cranaapTom u onrcana B JSR 224.

Peanm3anus kiaacca cepBuca Ha cepBepe.

B srom mpumepe kimacc peanusaiuu, Hello, momewaercs kak BeO-ciayx0a KOHEUHOM
TOYKHM C ucnoyib3oBaHueM (@WebService annorauuu. B knacce Hello oObsiBien oaun
meron ¢ wumenem SayHello, nomeuennsiit (@WebMethod anHOTanueut, koTopas
BBICTABJISICT AHHOTUPOBAHHBIA METOJ I KIMEHTOB BeO-ciyk0. Merom SayHello
BO3BpaIllae€T TMPUBETCTBUE KIUEHTY, HCIONB3YysS WMs, mepenanHoe emy. Kiacc
peanu3anuu J0HKSH TaKKe ONPEACIUTh KOHCTPYKTOP M0 YMOJTYAHUIO, MTyOIMYHBIN, 0e3
apryMEHTOB.

package helloservice.endpoint;

import javax.jws.WebService;
import javax.jws.WebMethod;

@webService
public class Hello {

private String message = new String("Hello, ");

public void HelloQ {
}
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@WebMethod
public String sayHello(String name) {
return message + name + ".';

}

Pea.1m3aunﬂ KIMCHTCKOI'0 NPUJIOKCHU I

HpI/I BBIZOBC YAAJICHHBIX MCTOJA0B I10 IIOPTY, KIIMCHT BBIINIOJIHACT CICAYIOIINC I[GﬁCTBHSIZ

1. Ucnoneayet crenepupoBanubiii helloservice.endpoint.HelloService xiace, koTopsrii
npencrasnset coooit yciyry B URI ¢aiine WSDL passepuyToro ceppuca:

import helloservice.endpoint.HelloService;
import javax.xml.ws.WebServiceRef;

public class HelloAppClient {
@WebServiceRef(wsdlLocation =
"META-INF/wsdl/localhost_8080/helloservice/HelloService.wsdl")
private static HelloService service;

2. V3BiekaeT MPOKCH K CEPBHCY, TAK)KE M3BECTHBIN KakK MOPT, IyTEM BbI30Ba
getHelloPort u3 cepsuca:

helloservice.endpoint.Hello port = service.getHelloPort();

3. 3amyckaet meroa SayHello mopra, nepenaBas cTpoky Ha cepBep:

return port.sayHello(arg0);

Hwxe npuseaen nonusiii kox HelloAppClient:
package appclient;

import helloservice.endpoint.HelloService;
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import javax.xml.ws.WebServiceRef;

public class HelloAppClient {
@webServiceRef(wsdlLocation =
"META-INF/wsdl/localhost _8080/helloservice/HelloService.wsdl™)
private static HelloService service;

/**
* @param args the command line arguments
*/
public static void main(String[] args) {
System.out._printin(sayHello(*'world™));
}

private static String sayHello(java.lang.String arg0) {
helloservice.endpoint_Hello port = service.getHelloPort();
return port._sayHello(arg0);

ACHHXpOHHaﬂ nmepeaavdya 1aHHbIX

UtoObl peanu3oBaTh acMHXpOHHYIO CBs3b ¢ WCF HeoO0X0auMO BBIMIOJHHUTH OJHO W3
IBYX:

®  UCIOJIb30BaTh METOABI ¢ HMMEHaMu *ASYNC, KOTOpbIe YK€ CTreHEepUPOBAaHbBI
(acMHXpOHHAsI MOJIE]Ib HA OCHOBE COOBITUI);

e  u3MeHUTh curHatypsl Metog0B WCF ¢ menbio Bo3BpaTa Task<> (acMHXpoHHas
MOJIeJIb Ha OCHOBE 3aj1ay).

Peasnm3anusi Ha 0OCHOBe COOBITHIA:

[Tpu ycnosum Hanwuwms oneparnuu Add(x1, X2) Oyaer cremepupoBan Metox AddAsync u
coosiTe AddOperationCompleted. [Ipu 3TOM ero nmapamerpsl OyayT ONMKCaHbI B KJlacce
AddCompletedEventArgs.

double valuel = 100.00D;

double value2 15.99D;

client.AddCompleted += new EventHandler<AddCompletedEventArgs>(AddCallback);
client.AddAsync(valuel, value2);

Console.WriteLine("Add({@0},{1})", valuel, value2);

Pesynbrar OyaeT nmonyden gokanbhoi callback-dynkuumeii:

static void AddCallback(object sender, AddCompletedEventArgs e)
{
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Console.WriteLine("Add Result: {@}", e.Result);

Peanusanus Ha ocHOBe 3a/1a4.

Koumpaxkm u cnyacoa.

[ServiceContract]
public interface IMessage
{
[OperationContract]
Task<string> GetMessages(string msg);
}
public class MessageService : IMessage
{
async Task<string> IMessage.GetMessages(string msg)
{
var task = Task.Factory.StartNew(() =>
{
Thread.Sleep(10000);
return "Return from Server :
})s
return await task.ConfigureAwait(false);
}
}
Knuenm.

class Program

{
static void Main(string[] args)
{
GetResult();
Console.ReadLine();
}

private async static void GetResult()

{

var client = new Proxy("BasicHttpBinding_ IMessage");

+ msg;

var task = Task.Factory.StartNew(() => client.GetMessages("Hello"));
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var str = await task;
str.ContinueWith(e =>

{
if (e.IsCompleted)
{
Console.WriteLine(str.Result);
}
})s
Console.WriteLine("Waiting for the result");
}
}
[Tonnb1i IIpUMED c KOJIOM IIpOEKTa MOYKHO IIOJIy4YUTh 3/1€Ch:

https://www.codeproject.com/Articles/613678/Task-based-Asynchronous-Operation-in-
WCF

IIpumep peanu3zanuu acHHXpPOHHOT0 o0MeHna Ha JAX-WS

JlaHHBIN IpUMep 1eMOHCTPUPYeET BeO-uHTep@eiic ¢ MeToaaMM /IS ACHHXPOHHBIX
3alpOCOB € KJIMEHTA:

@WebService

public interface CreditRatingService {
// CuuxpoHHas onepaumud
Score getCreditScore(Customer customer);
// AcuHxpoHHad omnepauus C TOJIOCOBAHMEM
Response<Score> getCreditScoreAsync(Customer customer);
// AcunxpoHHasa omnepauus C OOPATHHM BESOBOM
Future<?> getQuoteAsync(Customer customer,
AsyncHandler<Score> handler);

Peanuzanus Ha KJneHTe:

HUcnonn3oBanue METOda C 06paTHI>IM BbBI3OBOM
CreditRatingService svc = ...;

Future<?> invocation = svc.getCreditScoreAsync(customerTom,
new AsyncHandler<Score>() {
public void handleResponse (
Response<Score> response)
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score = response.get();
// obpaboTka 3ampoca
}

}
)

Hcnonp3oBanne MeToa omnpoca

CreditRatingService svc = ...;
Response<Score> response = svc.getCreditScoreAsync(customerTom);

while (Iresponse.isbDone()) {

// IejaeM 4TO-TO [OKA OXUIaeM

}
score = response.get();
[Tpumep peanuszaruu acuHxpoHHOro ooMeHa Ha Node.js:

CepBepHas yacTh. J[OITyCTUM y HaC €CTh CITUCOK IT0JIb30BaTe/ICH, XpaHUMBIC B JJOK-OM
BHUJIC Ha CepBepe:

{
"userl" : {
"name" : "mahesh",
"password" : "passwordl",
"profession” : "teacher",
"id": 1
})
"user2" : {
"name" : "suresh",
"password" : "password2",
"profession" : "librarian",
"id": 2
¥
"user3" : {
"name" : "ramesh",
"password"” : "password3",
"profession” : "clerk",
"id": 3
}
}

HanumeMm 3anpoc /st OJIy4eHHsl BCero CIUCKa M0Jib30BaTeJIei:
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var express = require( express”);
var app = express();
var fs = require("'fs');

// Bos3BpallaeT BeChb CIMCOK
app.get(“/users®, function (req, res) {
fs.readFile( __dirname + "/" + "users.json", "utf8", function (err, data) {
console.log( data );
res.end( data );
s

1))
var server = app.-listen(8081,” 127.0.0.17);

Peanmamm B KIIHEHTCKOM IMPUJIO0KCHUN
var xhr = new XMLHttpRequest();

// 3amnpoc Ha MNOJiydeHMe MaHHHX O I[IOJIb30BaTelIax

xhr.open("GET", “http://127.0.0.1:8081/users” , true);

xhr_.onreadystatechange = function() {
if (xhr.readyState '= 4) return;

if (xhr.status 1= 200) {
// B IepeMeHHYI USEerS coxpaHdeM OaHHBEe, KOTOPHE IIOJIYyUMJIM C CcepBepa
var users = JSON.parse(xhr.responseText)
}

}
xhr._.send();

IMopsaaok BeINOTHEHUsI PAd0THI

B cooTBeTcTBUU C MHIMBUYaJIbHBIM 33/IaHUEM:
1. OnpenenuTs GyHKIMOHATBHBIC TPAHUIIBI BEO-cepBUCA.
2. Onpenenuth KOHTPAKT AaHHBIX U QYHKIIMOHAIBHBINA KOHTPAKT CITY>KOBI.
3. Co3marb cepBUC ¢ KOHTPAKTOM JJISI IBYXCTOPOHHETO OOMeHa HH(MOpMaIHEH
cepBepa U KIIMEHTA.
4. PeanuszoBarhb cepBucC ¢ ucnonb3zoBanueM WCF u npoTecTupoBars €ro.

3aganue

1. B cOOTBETCTBUU C COMIACOBAHHBIM 33JJaHUEM (TEMOM IUIUIOMHOIO IIPOEKTa WU
UHIMBUIyaJIbHBIM 3aJjaHieM U3 JabopaTtopHoi paboTel Ne2) BBINOJIHUTH
OIMCaHMUE BBIMOIHEHUsT PYyHKIMIA B Bie ACtiVity-auarpamm.

2. BriOparp onHy u3 (QYHKIUN A7 JEMOHCTPAIMHM BBI30Ba METOJA C MOJTYyYEeHUEM
YBEIOMJIEHHUS C UCIOIb30BAHUEM MEXaHU3MOB 00paTHOI! CBSI3U.

3. PeanmzoBarp Bbileykazanublii cepsuc ¢ ucnoib3zoBanuem WCF, JAX-WS wu
Node.js pa3BepHYTH €ro, Kak yIpaBIIeMOe KIHCHTCKOE MPHIOKEHUE C
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uHTEepdhencoMm.

4. Co3narh KIMEHTCKOE MPUIIOKEHHUE, C TIOMOIIBI0 KOTOPOTO MPOAEMOHCTPHUPOBATH
paboTy C CEpBHUCOM U AaCHUHXPOHHYIO 00pabOTKy 3ampocoB (g JIFOOBIX
TEXHOJIOTHIA).

JlaGopaTopnasi pa6ora Ned. IlpoekTtupoBanue u co3ganue \Web-cepBucos ¢
ucnogn3oBanuem Windows Communication Foundation (WCF),
HCIOJIB3YOIIHUX 00PaTHYIO CBAI3b

Ieb: HaydUTHCS CO3/1aBaTh CEPBUCKHI C OOpPaTHOM CBsA3BI0 Ha 0CHOBE TexHoaornuun WCF.

Teopernueckue cBegeHUs.

Jlns opraHM3anuy MPOIIECCOB, BBIMOIHSAIOMINX JUIUTEIbHYIO 00pab0oTKy Tpedyercs
JIByXCTOPOHHSISI aCHHXPOHHASI CBSI3b, TO €CTh CEPBUC JOHKCH OTHPABUTH COOOIICHHE
KITMEHTY, KOTJ[a TOT €ro CrennaibHo He oxumaet. Monens WCF mo3BosisieT peann3oBaTh
TAKyl0 CBSI3b HE TOJBKO C IPUMEHCHHEM ACHHXPOHHBIX KOMMYHHMKAIIMHA, HO U C
VCIIOJIb30BAHUEM JIBYXCTOPOHHETO KOHTPAKTA.

JIByXCTODOHHHMII ~ KOHTpPAkT  MOJEIUPYETCSs MyTeM  MCHOJb30BaHUS  JIByX
UHTEeP(EICOB, CBSI3aHHBIX BMECTE ¢ moMolbio ServiceContract. Hmwke mokaszan npumep
CEepBHCa, MOEIUPYIOIIETO 3aKa3 MULIBI C 0TOOpaXEHUEM Mporpecca €€ MpUroToBICHHUS
U YBEJOMJIEHMEM O TOTOBHOCTH.

[ServiceContract(Cal lbackContract=typeof(1PizzaProgress))]
interface I0rderPizza

{
[OperationContract]
void PlaceOrder(string PizzaType);
}
interface IPizzaProgress {
[OperationContract]
void TimeRemaining(int minutes);
[OperationContract]
void PizzaReady();
}
class PingService : 10rderPizza

IPizzaProgress callback;

public void PlaceOrder(string PizzaType) {
33



callback = OperationContext.Current.GetCallbackChannel();

Action preparePizza = PreparePizza;
preparePizza.Beginlnvoke(ar => preparePizza.Endlnvoke(ar), null);

}
void PreparePizza() {
for (int 1 =10 - 1; 1 >=0; 1--) {
callback.TimeRemaining(i);
Thread.Sleep(1000);
}
callback.PizzaReady();
}

XKupueiv mpudrom mokazano momydeHue callback-unrepdeiica n yBemomnenue
KJIMCHTA.

Ecnmu kimmeHTy HEOOXOAMMO HWMETh BO3MOXHOCTBH IIONyYaTh COOOIICHHS OT
CepBHca, OH JOJDKCH mpeaocTtaBuTh peaiu3samuio callback-konrpakra. Ero onpenencaue
MOKET OBITh MOJYYEHO M3 METAJaHHBIX WJIM U3 COOpPKH ¢ oOuMM KOHTpakToM. I[lpum
UCIIOJIb30BAaHUH METaJJaHHBIX KOHTPAKT 00paTHOW CBs3M Oy/leT MMEHOBAH TaK K€, KaK U
KOHTpakKT cepBuca ¢ cybhduxcom Callback.

class Program {

static void Main(string[] args) {
InstanceContext ctx = new InstanceContext(new Callback());

OrderPizzaClient proxy = new OrderPizzaClient(ctx);
proxy.PlaceOrder("'Pepperoni'™);
Console._WriteLine('press enter to exit');
Console.ReadLine();

}
}
class Callback : 10rderPizzaCallback {
public void TimeRemaining(int minutes) {
Console._WriteLine("'{0} seconds remaining", minutes);
}
public void PizzaReady() {
Console._WriteLine(*"'Pizza is ready");
}
}

BaxHpie MOMEHTHI:
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JIns  opraHu3alMd TAaKOTO B3aWMOJCHCTBHS HEOOXOMMMBI JBA OTAEIbHBIX
KOHTPAKTa: KOHTPAKT CIIY:KOBI M KOHTPAKT 0OpaTHOM CBS3M.

JIByCTOPOHHHI KOHTPAKT IMOAPa3yMEBaeT HAJIMYUE CECCHUHU, KOTOpas CYIIECTBYET
B TEUEHHUE BCEr0 TNepUoJa B3aUMOJCHCTBUSA. DTO HAKJIAJBIBACT CIICAYIOIIHEC
orpannyeHus Ha npuBssku (binding) cioyxos1 WCF:

CrangaprHas npussska WSHttpBinding padorars He Oymer!

[TpuBS3KH, KOTOpBIC IO3BOJSIOT pPEain30BaTh JIBYCTOPOHHUE KOMMYHHUKAIIHMH:
wsDualHttpBinding, NetTcpBinding, NetNamedPipeBinding

Takum o00pa3om, mpu peanu3anuu CIykObl Ha ypoBHE KOHGUTYyparmoHHOTO aiina
CIyObl WJIM TpU KOH(PUTYPUPOBAHUM XOCTHMHTA CIY>KObI B Kojle TpeOyeTcs ykKa3aTh
COBMECTUMYIO MPUBSI3KY !

IHopsinok BbINOJTHEHHS PA0OTHI

B cootBeTcTBHU C HWHAWBUAYAJIbHBIM 3aJaHUCM!

1.
2.
3.

Onpenenuts GyHKIIMOHATBHBIC TPAHUIIBI BEO-CEpBHUCA.

OmnpenennuTh KOHTPAKT JaHHBIX U (PYHKIIMOHAIbHBINA KOHTPAKT CIY’KOBI.
Co3narh cepBHUC ¢ KOHTPAKTOM i1 0OMeHa nHpopMaIiei cepBepa u KIMeHTa ¢
NPUMEHEHHUEM OOpaTHOM CBS3H.

Peammsosats cepBuc ¢ ncnonp3zoBanueM WCF u mporecTupoBars €ro.

3agaHue

BreiOpats onHy 3 QyHKIUA IS IEMOHCTpAIMH BBI30BA METOAA C ITOJyYeHHEM
YBEIOMJICHHUS C HCIIOJIb30BAHUEM MEXaHU3MOB 00OPATHOM CBSI3H.

Peanu3oBars BbIllIcyKa3aHHBIA cepBUC ¢ ucnoiab3oBanueM WCF u pa3BepHyTh
€ro, Kak yIpaBlIsieMOe KIMEHTCKOS MPUIIOKEHHE.

Co31aTh KJIMEHTCKOE MPUIIOKEHHUE, C TIOMOIIHI0 KOTOPOTO MPOJIEMOHCTPUPOBATH
paboTy C cepBUCOM M 00pabOTKY 3apOCOB C HUCIIOIb30BaHUEM OOpPAaTHOM CBSI3H U
Callback-konTpakra.
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