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MeToauueckre yKazaHUs A BBIIOJIHEHUS TPAKTUYECKUX 3aHATUH TO JAUCUUIUIMHE
[IM.05.03 TectupoBanne MHGOPMAIMOHHBIX CUCTEM COCTABJICHBI B COOTBETCTBUH C TPEOOBaHUSIMHU
®OI'OC CIIO. IlpenHa3HadeHbl ISl CTYIASHTOB, oOydJarormmxcs mo crenuaasbHoct 09.02.07

WNHpopmaninoHHbIe CUCTEMBI 1 IPOTPAMMUPOBAHHUE.



INOACHUTEJIBHAS 3AIINCKA

[Tporpamma aucturuuHbl TecTHpoBaHre HHPOPMAMOHHBIX CHCTEM MTPEyCMaTPUBAET U3yUYCHHUE
TECTUPOBAHUS HHPOPMAIIIOHHBIX CUCTEM.

[lpy wu3yueHuu npeamera cieayeT coOMoJaTh EIUHCTBO TEPMHUHOJOTMM U OOO3HAYEHUS B
COOTBETCTBUM C JCHCTBYIOLIMMHU CTaHAapTamu, MexayHapoaHoi cucreMHoi eaunuusl (CHU). B
pe3yabpTaTe U3ydeHHs OUCHMIUIMHBI TecTHupoBaHME MH()OPMAIMOHHBIX CHUCTEM CTYIEHTBI OO0/ICHbI
3HATh!

- OCHOBHBIC BHUBI U MPOIEAYPHl 00paObOTKH WHGOPMAIIUH, MOAEIN U METOIBI
pemeHus 3a1a4 00padoTKH MHGOPMAITUH;

- OCHOBHbIE MIaTGopMbl JUIs  CO3/JaHMUsS, WCHOJIHEHUS U  YIpaBJICHHUS
MH(GOPMAILIMOHHON CUCTEMON;

- OCHOBHBI€ ITPOLIECCH] YIIPABIEHUS IPOEKTOM pa3pabOTKU;

- OCHOBHBIC MOJIENIM TOCTPOEHUS HMH(OPMAIMOHHBIX CHCTEM, UX CTPYKTYpY,
0COOEHHOCTH U 00JIaCTH IPUMEHEHMUS,

- METOJbl M CpEACTBAa IPOEKTHPOBAHMS, pa3padOTKU U  TECTHUPOBAHUS
UH(POPMALIMOHHBIX CUCTEM;

- CHUCTEMY CTaHJApTU3alMM, CEpTHU(PUKALNU M CUCTEMY OOecreueHHs] KauecTBa
OPOAYKLHU. YMETh:

- OCYILECTBIISATH IIOCTAHOBKY 3aJ1a4 10 00paboTke HHPOpMALINY;

- IPOBOJUTH AHAJIU3 MPEAMETHON 00IacTH;

- OCYUIECTBIISAITh BBHIOOP MOJENM M CPEACTBA IMOCTPOCHHS] HH(POPMAIMOHHOM
CUCTEMBI ¥ IPOTPaMMHBIX CPE/ICTB;

- UCMOJIb30BaTh  QITOPUTMBI  O0pPa0OTKM HMHPOpPMALMU IS pa3IMYHbIX
MIPUIIOKEHUH;

- pelaTh MpUKIaJHblE BONPOCHI MIPOIPaMMUPOBAHUS U S3bIKA CLEHAPUEB IS
CO3/1aHUs MIPOrPaMM;

- paspabaTeiBaTh Tpaduueckuii HHTepdEc MpUIoKeHus;

- CO3/1aBaTh M YNPABIISATH MPOCKTOM IO pa3padOoTKe MPUIIOKEHUS;

- IPOEKTHPOBAaTh M pa3pabaThiBaTh CHCTEMY [0 3aJaHHBIM TpPEOOBAaHUSIM U
creur(uKanusIM. MMeTh MPAKTHYEeCKHIi ONBIT B!

- YIOpaBIEHUU TPOLECCOM pa3pabOTKU MPUIOKEHUH € HCHOJIb30BAHUEM
UHCTPYMEHTAJIBHBIX CPEJICTB;

- o0ecieueHMn  cOopa  JaHHBIX  JUISI  aHajM3a  MCIOJIB30BaHUS U
(GYHKLIMOHUPOBAaHUS UH()OPMAIIMOHHON CUCTEMBI;

- IPOTrPaMMHUPOBAHUH B COOTBETCTBUH C TPEOOBAHUSAMH TEXHUYECKOTO 3a/1aHUS;

- UCIIOJIb30BaHUU KpUTEpUEB OLIEHKHU KayecTBa M HAJEXKHOCTH
(GYHKLIMOHUPOBAaHUS UH()OPMAIIMOHHON CUCTEMBI;

- NPUMEHEHUU METOMKU TECTUPOBAHMS pa3padaTbiBaeMbIX MPUIOKEHUH;
-onpeaeneHun cocTaBa 000pyI0BaHUS u MIPOrpaMMHBIX
CPEICTB pa3paboTKu MHPOPMALTMOHHON CUCTEMBI;

- pa3paboTKe JOKyMEHTAIUU 1O KCIUTyaTallii HH(POPMAIIMOHHON CUCTEMBI,

- NPOBEJIEHUM  OLIEHKM KayecTBa M  HKOHOMMYECKOW  3(PPEKTHMBHOCTH
UH(QOPMALMOHHON CUCTEMBI B PAMKaX CBOEH KOMIIETEHIINH;

- MOJIU(HUKAIMU OTACTBHBIX MOTYyJIeH HH(OPMAIIMOHHON CUCTEMBI.

B pesynbrate ocBoeHUs y4eOHON NUCIUIUIMHEI CTYACHT JOJKCH OBJIA/1eBaTh:



Obwumu komnemenyusmu:

OK  01. Breibuparh  criocoOsr pelIeHus 3amay  MpodheCcCHOHATBHOM

JESATENIBHOCTH, IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. OcymiecTBasTh MOUCK, aHAIU3 U MHTEPIpPETALMI0 UHPOpMAUU, HEOOXOUMON AJis
BBINOJIHEHUSI 3a]1a4 TPO(GECCUOHATIBHOM 1€ATEIbHOCTH.

OK 03. IInanupoBaTh M pealin30BbIBATH COOCTBEHHOE MPOPECCHOHATIBHOE M JIMYHOCTHOE

pa3BUTHE.

OK 04. PaGorath B KOJUIEKTHBE W KOMaHJe, 3(H(PEKTUBHO B3aMMOJCHCTBOBATh C KOJUIETAMU,
PYKOBOJCTBOM, KJIMEHTAMHU.

OK 05. Ocy1ecTBasaTh YCTHYIO U IHCBMEHHYI0 KOMMYHHUKAIIUIO HA FOCYAAPCTBEHHOM SI3bIKE
C Y4€TOM OCOOEHHOCTEH COLMANBbHOIO U KyJIBTYPHOIO KOHTEKCTA.

OK 07. CogeiicTBOBaTh COXPAaHEHHIO OKpYXKaWOLIEH cpelpl, pecypcocOepekeHuto,
3¢ HEKTUBHO AEHCTBOBAThH B UPE3BBIYAMHBIX CUTYaLIUAX

OK 09. Ucnonp3oBate HHPOPMAITHOHHBIE TEXHOIOTHH B IPO(PECCHOHAITBHON IESTETHHOCTH.

OK 10. Ilonb3oBarbcsi mnpoecCHOHANBHOW JOKyMEHTalMell Ha TOCYAapCTBEHHOM U
MHOCTPaHHOM SI3bIKE.

Ipogheccuonanvrvimu komnemeHyuamu:

IIK 5.1. CoOupare HCXOAHBIE JaHHBIE JI Pa3pabOTKH MPOEKTHONW JOKyMEHTallMM Ha
MH(OPMALIMOHHYIO CUCTEMY.

I[IK 5.2. Pa3paGaTeiBaTh NPOEKTHYIO TOKYMEHTAIIMI0O Ha pPa3paboTKy WHGOPMAIMOHHON
CHCTEMBbI B COOTBETCTBHH C TPEOOBAHUSIMHU 3aKa3UHKa.

[IK 5.3. Pa3pabareiBaTh MOJCHUCTEMBI 0€30MAaCHOCTH HH()OPMAIIMOHHONW CHCTEMBI B
COOTBETCTBUM C TEXHUUYECKUM 3aJaHUEM.

IIK 5.4. TlpousBoauth pa3pabOTKy Mojysied WH(OOPMAIMOHHOW CHUCTEMBI B COOTBETCTBHH C
TEXHUYECKUM 3aJJaHHEM.

IIK 5.5. OcymecTBisaTh TeCTUpOBaHHE HH(OPMAIMOHHON CHCTEMBbl Ha JTale OIBITHOM
JKCIUTyaTaluu ¢ (uUKcaluued BBISBICHHBIX OLIMOOK KOJUPOBAaHUS B pa3padaTbIBa€MbIX MOAYJISIX
WH(POPMAITMOHHOW CHCTEMBI.

[1K 5.6. PazpabGaTpiBaTh TEXHHYECKYIO JOKYMEHTALIMIO HA SKCIUTyaTalUI0 WHPOPMALMOHHOM
CUCTEMBI.

[1K 5.7. IIpou3BoANUTh OLEHKY MH()OPMAIIMOHHONH CUCTEMBI JUIS BBISABICHHUS BO3MOXHOCTH €€
MOJIEpHU3ALIH.

OBIIME METOJINUYECKHUE YKA3ZAHUA K
BBINIOJIHEHHUIO ITIPAKTHYECKHUX PABOT

[To aucuunnuHe TecTupoBaHre MHPOPMAITMOHHBIX CHUCTEM MPAKTHYECKHE paOOTHI COMIepKaT
3a/1a4d ¥ TEOPETUUYECKUE BOMPOCHL. BapuaHThI 11 KaKI0TO 00ydaronierocs — MHANBUIY AJIbHBIE.

3ajaun 1 OTBETHI HA BOIIPOCHI, BBITIOJIHEHHBIE HE IO CBOEMY BapUaHTY, HE 3aCUUTHIBAIOTCS.

[IpakTueckass paboTa BBIMOJTHSAETCS B OTACIBHONW TETpaaud. YCIOBHS 3aJa4dl W
(hOpMyIIUPOBKU BOMPOCOB MEPETUCHIBAIOTCS MOJHOCTHIO. DOPMYJIbI, pacueThl, OTBEThl HAa BOMPOCHI
MMUOIYTCS PYYKOH, a YEepPTSHKH, CXEMBbl M PHUCYHKH BBITIONHSIIOTCS KapaHIAIIoOM, Ha Tpadukax H
quarpaMMax ykasbIBaeTcs macirald. Buavanme 3agada pemaercs B 0oOmeM BHIE, 3aT€M JICTAIOTCS
pacuéThl TO YCIIOBHIO 33haHusi. Pemienue 3amgay o0s3aTenbHO BeneTcs B MeXAyHapOIHOW cUCTEMeE
equnut (CH).

[Tpu BBITTOJIHEHUH TPAKTUYECKON padOThI HEOOXOIUMO CIIEJIOBATh METOANYCCKUM yYKA3aHUSIM:
MOBTOPUTHh KpPaTKO€ COJCp)KaHWE TEOPUH, 3allOMHUTh OCHOBHBICE (OPMYJIBl M  3aKOHHI,
MPOAHAIIM3UPOBATh  MPUMEP  BBINOJIHEHUS  QHAJIOTMYHOTO  3aJlaHus, 3aTeM  MPEeCTYNHUTh



HEMMOCPCACTBCHHO K PCHICHUIO 3aayvu. K 3a4CTy JOMYCKAKTCA CTYACHTBI, IMOJYYHUBIINC
ITOJIOKHUTCIIBHBIC OICHKHU 110 BCEM IMTPAKTUUCCKHUM pa60TaM.

IIpaBu/ia BbINOJIHEHUSI MPAKTHYECKUX PadOT.

1. CTyneHT JOoKeH NMPUITH Ha MPaKTHYECKOE 3aHATHE MMOJATOTOBICHHBIM K BBITTOJHEHUIO
MPaKTUYECKON PabOTHI.

2. Kaxnplii cTyneHT mocie mpoBeleHHs padOoThl JIOJDKEH NPEACTaBUTh OTYET O
MIPOIETIAHHOM padoTe C aHAIM30M TIOYYEeHHBIX PE3yJIbTaTOB M BEIBOJOM 10 padoTe.

3. TaOnuiel ¥ PUCYHKH CIEAYeT BBITIONHATH C TOMOIIBI0 UYEPTEKHBIX HHCTPYMEHTOB
(TuHeWKH, UPKYJIA, U.T.J1.) KapaHnaamom ¢ coomoaenrnem ECK/I.

4. Pacuer cnemyeT mpoBOIUTE C TOYHOCTHIO JIO JABYX 3HAYANTUX IUDP.

5. Hcnpasienus mpoBOAUTh Ha OOpaTHOHM cTopoHe JucTa. [Ipy MENKHX HCIpPaBICHHUAX

HEMpaBWIbHOE CIOBO (OyKBa, YMCIO W T.I.) aKKypaTHO 3a4epKUBACTCS WM HAJ HUM THIIYT
MPaBUILHOE TMPOMYIIEHHOE CIOBO (OYKBY, YUCIIO U T.II.).

6. Bcnomorarenbable  pacyeTbl MOJKHO BBINOJIHATH HA OTHEIBHBIX JINCTax, a IIpU
HEOOXOIMMOCTH Ha JIMCTaX OTYeTa.

7. Ecnu cTyneHT He BBINOJIHHUT MPAKTUYECKYI0 paboTy WJIM 4acTb paboOThl, TO OH
BBIIIOJIHUAT €€ BO BHEYPOYHOE BPEMsi, COIVIACOBAHHOE C IIPETIOIaBATEIIEM.

8. OlLeHKY 10 TPAKTUYECKOM pabOTe CTYJIEHT MOJIy4aeT C YYETOM CpPOKa BBITIOJTHEHHS
paboThl, ecnu;

- pacyeThl BBIIIOJHEHBI MPABUIHHO U B TIOJTHOM 00BEME;
- cleJaH aHaJHu3 NpojelaHHON paboThl M BBIBOJ IO pe3yjbTaTaM padoThl;
- CTYACHT MOXXET MOSICHUTh BHITIOJTHEHHE JII000T0 Tana padoThl;

- OTYCT BBIITOJIHEH B COOTBETCTBUU C Tpe60BaHI/I$IMI/I K BBITIOJIHEHHUIO pa60TI)I.
IIpakTnyeckas padora Nel. Onucanue TeCTUPYyeMOI CHCTEMBbI.

[TpakTiikym Oasupyercs Ha TCCTHPOBAHMHM MOJCITH pPeaTbHOW CHUCTEMBI YIIPaBJICHHS
ABTOMATHU3MPOBAHHBIM KOMIUIEKCOM XpaHEHUs mnoAmunHukoB. OHa obecreynBaeT TmpueM
MOIITUITHAKOB Ha CKJIAJ, COXpPAaHEHUE XaPAKTEPUCTUK MOCTYMUBIINX MOAITUITHIKOB B 0a3¢ JTaHHBIX
(B/1), a mpu TOCTYIUICHWW 3asBKM Ha TMOJIIMIIHUKKA BMECTE C IapaMeTpaMu OCH - MOJ00p
MOAXOIANINX MOAIINUITHUKOB M UX BBIIAUy. Y KaKJIOTO U3 DJIEMEHTOB KOMIUIEKca (CKIIaaa, TepMHHATA
MOJMIIAITHIKA W TEPMHHANIAa OCH) CYIIECTBYeT NporpaMMa HHU3KOYPOBHEBOTO YIpPaBJICHUS,
peaqu30BaHHAs B BUAC JUHAMUYECKH Tojkirodaemon Ooubnmuorexu (dll), mpuHuUMaromas Ha BXOI
BBICOKOYPOBHEBBIC KOMAaHJbI, W MPeoOpa3yolas WX B YIPaBIAIONINEC BO3ICHCTBHS Ha JaHHBIN
AJIEMEHT TEeCTUpyeMOM cucteMbl. Takum o0pa3oM, eCcTh pealbHOE OKpYysKeHMe - anmnaparypa u dll,
KOTOpBIE OCYIIECTBISIOT CBA3b ¢ anmapaTypoil. Cuctema BbI3bIBaeT ciemytoure Gyskiun u3 dll mms
CBOMX 3JIeMEHTOB (cM. puc. 1.1):

GetStoreStat, GetStoreMessage, SendStoreCom (Store.dll) nns cknana.

GetAxlePar (Axle.dll) ns repmunana ocu.

GetRollerPar (Bearing.dll) muis Tepmunana noamunHuKa.
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Puc. 1.1. Cucrema u ee OKpyXeHHE
[TockonbKy Uil TECTUPOBAHMS HCIIOJB3YEeTCS MOJEIb CUCTEMBI, B €€ COCTaBe pealbHOE
OKpY’>KE€HHE 3aMEHEHO Ha MOJeNbHOe, obecrieunBaeMoe crneuuanbHoi Ooubmuorekoit dll-pynkuumit
OKpY’KEHHUSL.

Tectupyemasi cuctemMa peaM3oBaHa Kak MHOTOIOTOYHOE MPHUIIOXKEHHWE. MHOTOMOTOYHOCTD
MopOoKAACT HEACTCPMHUHUPOBAHHOCTE IMOBCACHUA CUCTEMBI BO BpECMCHMU. HOBTOMy IIpru TCCTUPOBAHHUU
HEOOXOJMMO YYHTHIBaTh, YTO BO3MOXKHBI pa3jIMYHbIE BapPHAHTHI JIOMYCTHUMBIX BPEMEHHBIX
MoCJeI0BaTeNbHOCTEH COOBITHI cucTeMbl. KpoMe TOro, coBceM HE MPOCTO TOYHO BOCIIPOU3BECTH
IPOroH KOHKPETHOI'O TECTa, KOraa CUCTEMA COACPKHUT MHOI'O IMapaUICIIBHBIX ITOTOKOB, TaK Kak
TUTAHUPOBIIKK OTMEPAIMOHHON CHCTEMBI CaM OMpeesieT MopsAAoK coObITHii. M3MeHeHus1, BHOCUMBIE
B IIPOTPAMMBI, HE CBSI3aHHBIE C TECTUPYEMON CHUCTEMOM, MOTYT IIOBJIHATH Ha MOPSALOK, B KOTOPOM
OyAyT BBIOIHATHECS (BOCIIPOU3BOAUTHCS) TMOTOKUA COOBITUH TECTUPYEMOH CHCTEMBI. DTO MOMKET
MPUBECTH K TOMY, YTO IOCJIC BBISBICHHS W UCIpaBJICHUS Ae(eKkTa Nmpu MPOBEJACHUH MTOBTOPHOTO
TCCTUPOBAHUA OAJICKO HC BCETAa yAacCTCs Y6€JII/ITI>C$I B TOM, 4TO I[e(l)eKT HCﬁCTBHTeHBHO YCTpaHCH,
€ci oIMoOKa He 0OHapy’>KeHa BO BpeMsl IPOTOHA.

IIpu cuCTEMHOM TECTMPOBAHMM MBI PAaCCMaTPUBAEM CHCTEMY KakK 4epHbIN sAlUK. TecToBbIM
ciayuaii (test case) mpencraBisieTr coOoi mapy (BXOAHBbIE JaHHbIE, 0:KHAAaeMblil pe3yJbTaT), B
KOTOpPOM BXOJHBIE JAaHHBIE - 3TO ONMCAHHWE JAHHBIX, MOJABAEMBIX HA BXOJ HalleW CHCTEMBI, a
OKUJAEMBIN PE3YJIBTAT - 3TO ONKMCAHNE BBIXOAHBIX JAHHBIX, KOTOPBIE CUCTEMA JOJKHA MIPENBSBUTH
B OTBET Ha COOTBETCTBYIOIINI BBOJ. BbInoiHeHUe (IIPOrOH) TECTOBOIO CJy4asi - 3TO CEaHC paboThI
CHCTEMBbI, B paMKaxX KOTOPOTO Ha BXOJ CHUCTEMbI MOJAOTCSI HAOOpBI JaHHBIX, MPELyCMOTPEHHbIE
crenu@uKanueil TeCTOBOro ciyuyasi, U (UKCUPYIOTCS pe3yibTaThl UX 00pabOTKH, KOTOpBIE 3aTeM
CPaBHUBAIOTCS C OKUAAEMBIMU pe3yJbTaTaMy, yKa3aHHBIMHU B TECTOBOM citydae. Eciu ¢aktuueckuit
pe3yabTaT OTIAMYACTCA OT OKUAAEMOTrO, 3HAUYUT, OOHAPYXKEH OTKa3, T.e. TeCTHpyeMas CHCTeMa He
MpOLUIa WUCIBITAHWE HA 33JJaHHOM TeCTOBOM cJy4yae. Eciu mosydeHHBIH pe3ynbTaT COBHNAAAET C
OKUJAEMBIM, 3HAYUT, TECTUPYEMasl CUCTEMA IIPOIILIA UCTIBITAHUE Ha 3aJJaHHOM TECTOBOM cilydae. M3
TECTOBBIX CllydaeB (OPMUPYIOTCS TecToBble Ha0opbl (test suits). TecTtoBbie HaGOPHI
OpPraHM30BAaHBl B OIPEACICHHOM IOPSAKE, OTPaKaIOIIEM CBOWCTBA TECTOBBIX ciay4daeB. Ecin



CUCTEMaA YCIEIIHO CIpaBujIaCb CO BCEMU TECTOBBIMH CJayYasiMM H3 Haﬁopa, TO OHa YCIICIIHO
nponuia UCIbITAHUA Ha TECTOBOM Haﬁope.

Jlig Hamedt cucteMbl BXOJHBIMU JAHHBIMU SIBJISIETCSI COCTOSIHUE OKPY>KEHUSI €€ KOMIIOHEHTOB:
Cxaan. CocrosiHue cknaja OyJaeT XapaKTepru30BaThCs CIEAYIOUIMMU apaMeTpaMHu:

Craryc ckiana (StoreStat).
CooO1ienne oT ckiiaja o0 pe3yabTaTax BBIMOIHEHUs KoMaHbl (StoreMessage).

Cool0mieHre OT CKIaJa O pe3ylbTaTaXx MONyYeHUS KOMAHIbI - CTaTyC KOMAaHJIbI
(CommandStatus).

Tepmunan mommunauka. COCTOSHHE TEPMHUHAIA TOIIIMITHUKA 3aJaeTCS CIICIYOIUMHU
napamMeTpamu:

Craryc oOMeHa ¢ TepMHUHAJIOM TMOITUITHUKA.

XapakrepucTuku (mapamerpsl) nogmuniuka (RollerPar):

®UO macrepa, IPOU3BOIAUBIIETO U3MEPEHHUS.

HazBanwue nermo.

Howmep paboueii cMeHBI.

Homep noammnHuka.

Howmep rpynmsl noIINAITHUKA.

Tun cenaparopa NOAIIUITHUKA.

Tepmunaiu ocu. CocTosiHUE TEPMUHANA OCH 33/1a€TCS CIEIYIOINIMMHU [TapaMeTpamu:

Cratyc oOMeHa C TEpPMUHAJIOM OCH.

XapaktepucTuku (mapametpsl) ocu (AxlePar):

®UO macrepa, NPOU3BOAUBIIETO U3MEPEHHS.

HasBanue neno.

Howmep ocu.

Cropona ocu: nipaBast Wiy JIEBasl.

[TocanouHbIl AMaMeETp 3aHUM.

[TocamouHblil TUaMeTp nepeIHMil.

ba3za nannbix (B/1). B b/] xpanaTcst XapakTepUCTHUKU NOCTYUBIINX Ha CKJIAJ] MOJIIUITHUKOB.
[Tpu BEIOOPE MOIXOAAIIETO 71T OCH MOIIMITHIKA CHCTEMa oOparaeTcs 3a 9Toi nHpopmarmeit k b/I.

[TosToMy MMeeT CMBICH NpeaBapUTEIBLHO OUUCTUTh b/l Wil 3aM0IHUTE €€ ONpeIeTI€HHBIMU
JAHHBIMH.

B cnemudukanuu TecTOBOro cJy4dasi JODKHBI OBITh 3aJaHbl COCTOSHHUE OKpYXKEHHUS (
BXO/IHbIE [aHHbIE ) W OXHJaeMas IOCJIeI0BAaTeILHOCTh COOBITUH B cucTeMe ( OKHIaeMBbIi
pesyabtart ). Ilocne mporona TecTtoBOro ciay4dasi Mbl IOJyYUM DPEAJIbHYIO IOCIIEI0BATEIbHOCTD
coObITUll B cuctemMe ( BBIXOAHbIE JAaHHbIE ) MPHU 33JaHHOM COCTOSHUHM OKpyxeHus. CpaBHUBas
(akTUYecKuil pe3yabTaT M OXHUAAEMbI, MOXKHO CAENaTh BBIBOJ O TOM, MPOIJa JIU TECTHpyemas
CUCTEMa HCIBITAHUE HA 33JJaHHOM TeCTOBOM ciy4ae. B xauecTBe o:kuaaeMoro pesyiabrara Oyaem
HCIIOJIb30BaTh MOIIArOBOE OMHUCAHKE CJIy4Yasi MCIOJIb30BaHus (use case), TaKk Kak OHO OINpe/eTseT,
KaKk TMpU 3aJaHHOM COCTOSSHUM OKPY)KCHHS CHCTEeMa JIOJDKHA (yHKIMOHUPOBATh. 3ajiaBas
OKHMJIaeMBIH pe3yJIbTaT, OUYeHb BAXXHO IMOMHHUTH O TOM, YTO MPH 33JaHHOM COCTOSHUU OKPYKEHUS
BO3MOXXHBI Pa3IMYHBIC BAPUAHTHI MOCIIECOBATETLHOCTH COOBITHI CHCTEMBI, KOTOPHIE BCE SBISIOTCS
MPaBUIILHBIMHU.

B mnmpomnecce pa6OTBI IIOCJICA0BATCIBbHOCTD COOBITHH (KOMaH,[[) CUCTCMBbI, WM HCTOPUA

CUCTEMBI, 3amuchiBaeTcs B skypHaJ (log) cucrembl. Bbl Moxkere ucmonb3oBath SystemlLogAnimator
(cm. m.14 SysLog Animator Manual) mist Bu3yanu3ainuu KypHajga CUCTeMbl. BeiOupas pa3iudHbie



lOg—(i)afIHBI CUCTCMbI I BU3yaJIU3allMW, MOXKHO IIOJIYYWUTb HAIJIAAHOC W JOCTATOYHO IIOJIHOC
IpeaACTaBJICHUE O (byHKIII/IOHI/IpOBaHI/II/I CHCTEMBI U O TOM, KaKHEC COOBITHS M B KAKOM MOPAAKE MOT'YT
IIPOUCXOJUTH B CUCTEME.

IIpakTnyeckasi padbora Ne2. Onucanue OKpPyKeHUsI TECTUPYEMO CHCTEMBI.

IInanupoBaHue TeCTUPOBAHUS

IIpouecc TecTupoBaHus

[Iponiecc TecTUpoOBaHMS HAXOAWUTCS B MPSAMOM 3aBUCHUMOCTH OT THpolecca pa3paboTKu
MPOTPAaMMHOTO O0ECIeYeHHUs, HO MPHU TOM CHJIBHO OTJIMYAETCS OT HEro, MOCKOJBKY IpecleayeT
npyrue uenu. Pa3paboTka OpHEHTHpPOBaHAa Ha IMOCTPOCHHME IMPOTPAMMHOTO MPOAYKTa, TOTAa Kak
TECTUPOBAaHHE OTBEYAeT Ha BOIPOC, COOTBETCTBYET JIM pa3padaTbIiBaeMblil MPOrpaMMHBIN MPOAYKT
TpeOOBaHUSIM, B KOTOPBIX 3a(MKCUPOBAH MEPBOHAYANBHBIN 3aMbIcesl U3/enus (T.e. TO, UTO 3aKasall
3aKa3uuK).

Bmecte 06a mporiecca OXBaThIBAIOT BUIBI JAEATEIHHOCTH, HEOOXOJUMBIC NJISl TMOJyYEHUs
KayeCTBEHHOro Mpoaykra. OmuOKM MOTyT ObITh HPHUBHECEHbI Ha KaXAOH cTaauu pa3pabOTKH.
CrnenoBarenbHO, KaXJIOMy OJTaly pa3pabOTKU JODKEH COOTBETCTBOBATh ATall TECTUPOBAHUS.
OTHoIeHUsT MEXIy ASTHUMH TMPOIECCAMHU TaKOBBI, YTO €CJIM YTO-TO pa3paldaThiBaeTCsi, TO OHO
MO/IBEPraeTcss TECTUPOBAHUIO, a pe3ylbTaThl TECTUPOBAHUS HCIOJB3YIOTCA [UIsl OIpPENEICHHUs,
COOTBETCTBYET JU 3TO '"4TO-TO" HAOOpYy mpeabsBiseMblx TpeboBanuil. [Ipomecc TectupoBaHus
BO3BpalllacT BBIABICHHbIE UM OWIMOKM B mpouecc pa3paboTku. Ilpomecc paszpaboTku nepemaet
IIPOLIECCY TECTUPOBAHUS HOBBIE U HUCIIPABJIIEHHBIE IPOEKTHBIE BEPCHUM.

I[InanupoBaHue TeCTHPOBAHMS

Kak ObU10 OTMEUYEHO BBIIIE, MPOLIECC TECTUPOBAHUS TECHO CBS3aH C MPOIECCOM Pa3pabOTKH.
COOTBETCTBEHHO IIAHMPOBAHHUE TECTHPOBAHHS TOXKE 3aBHCHUT OT BBIOPAHHON MOJCITH pa3pabOTKH.
OpHako BHE 3aBHUCHMOCTH OT MOJIENH Pa3padOTKH MpPH TUIAHUPOBAHUU TECTUPOBAHUS HEOOXOAMMO
OTBETUTH Ha MATh BOMPOCOB, OMPEIEISIONIMX 3TOT MPOLIECC:

KT1o Oyaer TecTupoBaTh U Ha KAKUX dTanax?
Pa3zpabotunku npoaykTa, He3aBUCHUMAs TPYIIa TECTUPOBIIMKOB UM COBMECTHO?

Kakue KOMIIOHEHTBI HA/I0 TECTUPOBATH?
bynyr num nmoaBeprHyThl TECTUPOBAHUIO BCE KOMIIOHEHTBHI IMPOTPAaMMHOIO IPOIAYKTa WIH
TOJIBKO KOMIIOHEHTBI, KOTOPBIE YTPOXKAIOT HAMOOJIBIIIMMHE TMOTEPSMH ISl BCETO MTPOCKTa?

Korna Hago recrupoBartn?

Byner nu 3TO HempephIBHBIM MPOIECC, BUJ JEATEIbHOCTH, BBIMOJHSEMBIA B CHEIUATBHBIX
KOHTPOJIbHBIX TOYKAaX, WU BUJ JACITEIbHOCTH, BBHINOJTHSAEMBIH Ha 3aBepIIAlONIed CTaguu
pa3paboTku?

Kaxk nago rectupoBatn?

byner nu TecTHpoBaHME COCPENOTOYEHO TOJIBKO Ha IMPOBEPKE TOrO, YTO JAHHBIA HPOAYKT
JIOJKEH BBINIOJIHATH, UJIM TAK)KE HA TOM, KaK 3TO peaJln30BaHO?

B kakom 0o0beme TecTUPOBATH?

Kak onpenenutb, B JOCTaTOYHOM JM OO0bEME BBINOJHEHO TECTHPOBAHUE, WM Kak
pacnpeneNuTh OrpaHUYEHHbIE PECYPCHI, BBIJICIEHHBIE 1101 TECTUPOBAHUE?

Kto Gyner tectupoBats?

Pa3pabGoTumk - 3T0 poib, A7 KOTOPOM XapaKTEPHBI BUJIbI AE€ATEIbHOCTH, OPUEHTUPOBAHHbBIE

Ha co3ganue nporpammuoro npoaykra (I1I1). TectupoBumiuk - 3T0 poib, AJiE KOTOPOH XapaKTepHbI
BUJBl JICATEIHHOCTH, OPUEHTUPOBAHHBIE Ha YyiydlleHue/oOecredeHne KayecTBa IMPOrPAMMHOTO



IpoAyKTa. DTa poJib NpelycMaTpUBaeT BHIOOP TECTOB, HEOOXOAMMBIX Ul KOHKPETHBIX LEJEeH,
[IOCTPOCHHUE TECTOB, BBINOJIHEHHWE TECTOB M OLEHKY pe3ynbTaroB. KOHKpETHBIH HCIOJHUTENb
IIPOEKTa MOKET BBICTYNATh KaK B pOJIU pa3pabOTUMKa, Tak U B POJIM TECTUPOBIIMKA. MOMEHT Havasa

TECTUPOBAHUS B IIPOCKTE MOXKHO PETyIUpoBatTh (puc. 1.2).
PaspaBoTumrn PaspaboTUHKH H TECTHPO BULLHE X TecTHpO BIIHKH

Puc. 1.2. Kto Tectupyer

B paMKax JaHHOTI'O IIPpAKTUKYMa CTYACHTY NPCAHA3HAUCHA POJIb TCCTUPOBIIIUKA.

Kakne KOMIOHEHTHI HaZ0 TeCTUPOBATH?

MoryT OBITh BapHaHTHI, KOTJIa HUYETO HE HAJ0 TECTUPOBATH (ITOCKOJIBKY BCE KOMIOHEHTHI
OBLTM TPOTECTUPOBAHBI pPAHEE), a MOXKET IMOTPEOOBATHCS TECTUPOBATh KAXABIA KOMIIOHEHT C
TOYHOCTBIO /IO CTPOKH KOAa. B OOBEKTHO- OpPHEHTHPOBAHHOM IPOTPAMMHPOBAHMH 0a30BBIM
KOMIIOHEHTOM SBJIeTCA Kiacc. B 3ToMm ciydyae 001acTh TECTUPOBAHUS OINPENEISIETCS KIAacCaMH.
OO6nacTh TECTUPOBaHUS Ha YPOBHE KJIAacCOB MOIEKUT BbIOOpY (puc. 1.3). Knaccsl, 3auMcTBOBaHHbBIE
U3 JpYyTUX MPOEKTOB WJIM B3sThble M3 OMONMOTEK, yallle BCEro B IOBTOPHOM TECTHPOBAHUU HE
Hy’)kaaorcs. CymecTBYIOT pas3M4HbIE CTPATErHyd IO BBIOOPY MOAMHOXKECTBA KIIACCOB IS

TCCTUPOBAHUA.
Huvero ne TECTHPOFATE TEETHPI]BHTB IO IRTHO EC TED TEI:TH'PI]BETL ECE
EKOMIIOHEHTO B

Puc. 1.3. Yro TectupoBath

B namem cjydac 6y,[[eT MMPOU3BOAUTHCA TCCTUPOBAHUC BCCX KIIACCOB MTPHUIIOKCHUS.

Korna Hamo TectupoBathb?

KoMmoHeHTH MOXHO TECTHpOBaTh Ha 3aBepLIAIONIEeM JdTame, Korja OHU OyayT
WHTCTPUPOBAHBI B CIWHBIA BBHIMOJTHACMBIA MOIyJb. YacToTa TECTHPOBAHHS —OMPEICIIICTCS
Pa3IUYHBIMH COOOPaXCHUSMU. MOXKHO TPOBOIHWTH TECTUPOBAHUE KAXKIbIA JICHb, YYUTHIBAS TOT
(dakT, 4TO YeM paHbIIe BBISBICHA MpoOieMa, TeM Jierdye | JCIIeBle €€ pemeHue. MOoKHO
TECTUPOBATh MPOTPAMMHBIM KOMIIOHEHT 10 MEpE 3aBeplieHusi ero paspabotku (puc. 1.4). Yacroe
TECTHPOBAaHHE KOMIIOHEHTOB HECKOJBKO 3aMEMIsSeT paHHUE OdTambl pa3padOTKH, OJHAKO
COTIPSKCHHBIE C 3TUM MOTEPH C JIMXBOW BOCIIOIHSIIOTCS 32 CUET MEHBIIETO Yuciia mpobiem Ha Oolee
MO3/IHUX dTamax pa3pabOTKH MPOEKTa, KOT/a OTIACIbHBIC MOJIYJIH OOBEAMHSIOTCS B OoJiee KPYITHBIC
KOMITOHEHTBI CHCTEMBI.

B cnyuae, xorja KOMIOHEHTBHI CHUCTEMBI HE OTIMYAIOTCS OOJBIION CIIOKHOCTHIO, MOXHO
CHayalla OCYIICCTBJISITh WHTEIPUPOBAHHE HE TIOJBEPraBIIUXCS aBTOHOMHOMY TECTUPOBAHHIO
KOMITOHEHTOB, a 3aT€M TECTHPOBAaTh OOBEAMHEHHBIN KO Kak eAuHOoe 1ejoe. Takoi moaxo mojae3eH
MPH  TECTHPOBAHUU KOMIIOHEHTOB, I KOTOPBIX peam3aliisl TECTOBBIX JIpaliBEpoOB TpedyeT
CYIIECTBEHHBIX yCHIIMH. TecTOBBIN JIpaliBep MpeACTaBiIsIeT COOOW MPOrpamMmy, KOTOpasi BHIIOJIHSET

IIPOroH TCCTOBLIX CJIYy4acB U C60p MOJIYUCHHBIX IIPHU 3TOM PE3YJIbTATOB.

Brimonuars eHegHeEH O & TEETHPGF&TLRHM]’[I}HEI[TBI TEET][PIJB&TLBEE
TECTHP OCF aHHe MO MEep e HX TOTOEHOCTH HOMIOHEHTEL Ha

IAFEp AR LUl &P 3TA e

Puc. 1.4. Korga rectupoBath
CryneHTam npeaiaraeTcsi TECTHPOBATh KOMIIOHEHTHI TI0O MEpe WX TOTOBHOCTH.

Kaxk namo trectupoBats?



OCHOBHBIE noaAXoAbl K TECCTUPOBAHUIO I10 ocHOBaHEI Ha CﬂeIIH(l)I/IKaIlI/II/I " peajau3alnuu

(puc. 1.5).
CHeHI/Iq)I/IKaI[I/IH MOAYJid (I/IJ'H/I KHaCCB.) TIIT OnpeacirsICT, YTO 3TOT MOAYJIb HOJIKCH ACIIATh,

T.€. OHA OIMMHUCHIBAET JIOMYCTUMbIC HAOOPHI BXOAHBIX JaHHBIX, MTOABAEMBIX HAa BXOJ] MOIYJIS, BKITFOYAs
OTpaHUYEHHS] HA TO, KAK MHOTOKPATHbIE BBOJbI JTAHHBIX TOJIKHBI COOTHOCHUTHCS APYT C APYroM, U
KaKHe BBIXOJIHBIC JJAHHBIE COOTBETCTBYIOT Pa3IMUYHBIM HA0OpaM BXOHBIX JTAHHBIX.

Peanuzauusa wmonyns IIII ecTte BbIpakeHHE anropuTMa, MOPOXKIAIOIIETO BBIXOIHBIC
pe3yabTaThl U Pa3IMYHBIX HA0OPOB BXOAHBIX JIAaHHBIX C COOJIIOJICHHEM TpeOoBaHMM
cneundukanun. Cnenupukanus ykaspBaeT, 4Tto jaenaet mMoayis [, a peaJu3anus mokas3bIBaeT,
kak monyib 1 sto nenaer. IlonmHblil yuer TpeGoBaHui cnennUKAUU 1aeT TapaHTHIO TOTO, YTO
IIIT BbmonHseT Bce, yTo OT Hero TtpeOyercs. [lonmHblli yder TpeOoBaHMH K peanu3alid AaeT
rapanTuto Toro, 4yto I1I1 He OyneT nenath TOro, 4TO OT HETO HE TpebyeTcs.

Cnenudukanus wurpaer BaXXHYIO pojib B TecTHpoBaHUMU. OOBIYHO Ui MHOXECTBA
xomrnoHeHToB III1 cosparorcst cnenudukaiyy, obecreuuBarone pa3pabOTKy M TECTUPOBAHUE,
BKJIIOYasi CHEIU(PUKALUU CUCTEM, ITOJICUCTEM U KJIACCOB.

Hapsiny ¢ aBTOHOMHBIM TECTHPOBAaHHEM KOMIIOHEHTOB (KJIACCOB) CHUCTEMBI ( MOAYJIbHBIM
YPOBHEM TeCTHPOBAHMA ), HEOOXOJAWMO TECTHPOBATH B3aMMOJCHCTBHE MEXAY pPa3TUUYHBIMU
KOMIIOHEHTaMH ( HHTEerpaAlMOHHBIH YpOBeHb TecTHpPOBaHuUsi ). llens WHTerpanMoHHOrO
TeCTUPOBAHUS 3aKJIIOYaeTCs B OOHAPYKEHUU OTKAa30B, BO3HUKAIOLIMX BCJEJICTBHE OHIMOOK B
uHTepdelicax WIM B CHWIy HEBEPHBIX MPEANOJIOKEHUH OTHOCUTENbHO uHTepdeiicoB. [locie
MHTETPAllMOHHOIO TECTUPOBAHUS IPOBOAMUTCS cHcTeMHOe TectupoBaHue IIII ( cucremHbIi
ypoBeHb ). Ha 5TOM ypoBHE TECTHPOBAHHUIO NOABEPraeTCsl CUCTEMA KaK €IUHOE LIETI0E.

TectupoBaHue CieIyeT OCYIIECTBISATh B JOCTaTOYHBIX 00beMax, YTOObl ObITH Oojiee-MeHee
yBepeHHbIM B TOoM, 4To IIIl (yHKIMOHMpPYET B COOTBETCTBHM C MPEIBSBICHHBIMU K HEMY
TpeOOBaHUSMH, T.€. BBINOJHACTCS TNPHUHLUMI aJeKBaTHOCTH TectupoBanus [1I1. AnexkBaTHocTh
MO’KHO U3MEPUTh, HCIIOJIb3Ysl MOHATHE MOKPLITHSA. [IoKpbITHE MOKHO U3MEPUTH ABYMS CIIOCOOAMH.
IepBbIii 3ak04aeTcss B MoJICYETE KOJIMUECTBAa TpeOOBaHUil, c(hOpMYIMPOBAHHBIX B crenudukanuy,
KOTOpBIE€ MOJBEPINIMCH TECTUPOBaHMIO. BTOpoil cmocob 3akitodaercs B IMOJACYETE BBINOJHEHHBIX
komnoHeHToB IIIl B pesynbrare mporona TtectoBoro Habopa. Ha®op TecToB MOXKHO cuHMTaTh
AICKBATHBIM, CCJIM ONpPCACJICHHAA 4YaCTb CTPOK HMCXOAHOIO KoOAa MU HCIIOJIHACMBIX BeTBEH
HCXOJHOro Koja Oblla BBINOJIHEHA, MO KpaliHeil Mepe, OAMH pa3 BO BpPEMs IPOrOHA TECTOBOTO
Habopa. DTu 1Ba crocoba U3MEepeHHs OTPAXKaIOT J1Ba 0a30BbIX MOJX0/1a K TECTUPOBAHUIO:

. IIPY UCIOJIB30BAaHUU NIEPBOrO IOX0/1a IIPOBEPSIETCS, YTO NOLKEH BINOIHATS 111

. IIPU UCIIOJIL30BAHUU BTOPOTO MOJXO0/a MpoBepsieTcs, kak (akrudecku padoraet I1I1.

IIpy TecTMpPOBAaHMHM B COOTBeTCTBMH 0 crnenupukanuein (PyHKIHOHATBHOM
TECTUPOBAHUM WJM TeCTHPOBAHMHU ''YepHOro sIMIUKA') TMOCTPOCHHUE TECTOBBIX CIIy4acB
MIPOU3BOJUTCS B COOTBETCTBUU CO crenuduKanyeil U He 3aBUCUT OT TOro, kak peanusoBan III1.
D} PeKkTUBHOCTH 3aBUCUT OT KadecTBa CHEU(PUKALINN U CIIOCOOHOCTH TECTUPOBIIUKA KOPPEKTHO €€
WHTEPIPETUPOBATH.

[Ipy CTPYKTYPHOM TeCTHPOBAHUM (TECTUPOBAHMHU B COOTBETCTBUM C peajiM3alueid WIH
TeCTUPOBAHUM ''0es1oro simmKa') IMOCTPOCHHE TECTOBBIX CIIy4aeB MPOU3ZBOAMUTCS HAa OCHOBE
MIPOrpaMMHOT0 Kofa, HpeicTaBisomero coboit peanmuzauuio II1. BxonHele maHHbIE Kaxaoro
TECTOBOTO Cllydasi JOJDKHBI ObITh ompeneneHsl crnenupuxanuein [1I1, ogHako oHM MOTYT OBITh
BBIOpaHBI HA OCHOBE aHAIM3a CaAMOTO MPOrPaMMHOTO KOJa JUIs MMPOXOKICHHS TOW WJIM WUHOW BETBU

IIporpamMMmal. HpI/I 9TOM INOKPBITUC YBCIUIUBACTCA.
IHaHHE TONMEXO0 CHeMHPHEAIHH Jxame cHeHPHEANHE H P eATHT ANHN




Puc. 1.5. Kak rectupoBats

MpaxkTnyeckas padora Ne3. IlliannpoBanue TeCTUPOBAHMS.

Ms1 Oyznem ucrmonb3oBath 00a moaxona. [Ipu TecTupoBaHMH KIACCOB MBI OyJIEM CTPEMHUTHCS
MOKPBITh Kak crnenudukanmu KIaccoB, TaK W KOA WX peanusanuu. llpu TecTUpoBaHUU
B3aMMOJICHCTBHUI OyZeM TOKphIBaTh crienudukanuio. [Ipy CHCTEMHOM TECTHPOBAHHH TaKXke OyaeM
CTPEMUTHCS TIOKPHITH CTIeUU(DUKAIIMIO CHCTEMBI.

B xaxom o0beMe TeCTHpOBaTh?

Pasnuunble YpOBHH aJ€KBAaTHOTO TECTUPOBAHUSA H300pakeHbl Ha puc. 1.6, KOTOpBIH
OXBAaTBIBACT CIydyal OT OTCYTCTBHUS TECTHPOBAHHS JO HCYEPIBIBAIOIIETO TECTUPOBAHUs, KOTa
BBITIOJTHSICTCS MPOTOH BCEX BO3MOXHBIX TECTOBBIX ciiydaeB. O0ObeM HEOOXOAMMOTO TECTHPOBAHUS
CJICAYEeT ONPENENATh UCXOS U3 KPaTKOCPOUYHBIX M JOJITOCPOYHBIX IIEJIeH MPOEKTa U B COOTBETCTBUU
¢ ocobenHoctssiMu paspabareiBaemoro [II1. IlokpeiTHE - 3TO Mepa TOTHOTHI HCIOJIB30BAHUS
BO3MOYKHOCTEH MPOTPAMMHOTO KOMIIOHEHTA TECTOBBIM HAOOPOM.

Hanpumep, ogHa u3 Mep - 3a7€iicTBOBaHa JIM KaKJasi CTpoKa IPOrpaMMHOI0 KOJAa MPOJIYyKTa
X0Tsl OBl OAMH pa3 MpHU IPOroHe JAHHOI'O TECTOBOro Habopa. Jpyras mepa - KOJIM4ecTBO TpeOOBaHUMI
crieun(UKauy, IPOBEPEHHBIX JaHHBIM TECTOBBIM HabopoM. Eciu TpeGoBanus chopMyIupoBaHbl B
TEPMHUHAX CJy4YaeB HMCHOJIb30BAaHUSI, TO MNOKPbITHE H3MEPSAETCS KOJUYECTBOM CIIy4aeB
UCIOJIb30BAaHUS U YMCIIOM CLIEHAPUEB, IIOCTPOCHHBIX JUISl KAYKAOTO ClIyyasi UCIOJIb30BAHUS.

Ananmuz PHUCKOB B IpoHecce TCCTUPOBAHUSA IIPUMCHACTCA Ui OIPECACICHUA YPOBHA
ACTAIM3allU U BPEMCHH, 3aTpadYrBaCcMOI'0 Ha TCCTUPOBAHUC KOHKPECTHOI'O KOMIIOHCHTA. HaanMep,

Ha TECTUPOBAHUEC KJI1aCCOB, OoJiee BaKHBIX TSI IMPUITOKEHUA, OTBOAUTCA OoJbIIIe BPEMCHH.
TecTHpoBaNHe He BEINO0 THASTCHA Hevepnpparuee TeCTHP 0 BaHHE

Puc. 1.6. B xakom o6beMe TecTupoBaTh MbI

6}’I[6M HCIIOJIB30BAaTh BCC NCPCUNCIICHHBIC MCPBIL.

OTBeTHI Ha NTOCTABJIEHHELIE BOIIPOCHI U, BO3BMOXHO, HA MHOI'MC APYTHUC, O(bOpMJ'IfIIOTCfI B BUJIC
HaOopa MOKYMEHTOB, MPUHATOrO B KOMIAaHWHM. Hampumep, TecTOBBI IJIAH MOXET COJEpXaTh
CIIEYFOIIYI0 HH(POPMAITHIO:

1. [IepeueHb TECTOBBIX PECYPCOB.

2. [Tepeuens GyHKIUI U MOJACUCTEM, MOJICKAIIUX TECTUPOBAHUIO.

3. TecToByIO CTpaTeruto:

o Ananu3 GyHKIMN U OJCUCTEM C IETIBIO ONpPEeNICHHs CIa0bIX MECT, TPEOYIOIIX

WCYEPIIBIBAIOIIETO TECTUPOBAHHUS, TO €CTh YYaCTKOB (D)YHKIIMOHAJIBHOCTH, TJI¢ TIOSBICHHUE He()EKTOB
Han0oJiee BEPOSTHO.

o Omnpenenenue cTpaTeru BbIOOpPa BXOJHBIX JaHHBIX ISl TeCTUpoBaHuUs. [10CKOIbKY B
peanbHBIX MPUMEHEHHSX MHOXKECTBO BXOJHBIX JaHHBIX MPOTPAMMHOTO MPOIYKTa IMPAKTHUECKH
0ECKOHEYHO, BBIOOp KOHEYHOT'O MOJMHOXECTBA JUIsl IPOBEACHUS TECTUPOBAHUS SIBJISETCS CIIOKHOU
33)13‘-16171. JI.TISI €C pCIICHUA MOTYyT OLITH MNPUMCHCHBI METOJbI MNOKPBLITHA KJIaCCOB BXOJIHBIX M
BBIXO/IHBIX JaHHBIX, AHAJIM3 KPaWHUX 3HAYCHWH, IOKPBITHE CIy4aeB HCIIOJIB30BAHUS U TOMY
noj1o0Hoe. BriOpaHHas cTparerus 1ojkHa ObITh 000CHOBAaHA U 33JJOKYMEHTHUPOBaHA.

o Omnpenenenue MoTpeOHOCTH aBTOMATU3AlMU Ipolecca TecTupoBaHusa. I[Ipu sTom
pemieHne 00 HCIONB30BAaHMU CYIIECTBYIOIICH, MO0 O CO3JaHMM HOBOW aBTOMAaTH3UPOBAHHON



CHCTEMbI TECTUPOBAHMSI JOJDKHO OBITH 0OOCHOBAHO, a TAKXKE MPOJEMOHCTPUPOBAHA OLIEHKA 3aTpaT Ha
CO3JlaHME HOBOM CUCTEMBI WJIM Ha BHEIPEHUE YXKE CYILECTBYIOLICH.

4. I'paduk (pacrmcanme) TECTOBBIX IIMKIIOB.
5. Yka3zaHue KOHKPETHBIX TTapaMeTPOB anmnapaTypbl H MPOTPAMMHOTO OKPYKECHUS.
6. OnpeneneHue TECTOBBIX METPHK, KOTOpbIE HEOOXOauMO coOuparth |

aHAJIM3UPOBaTh, TAKMX KaK MOKPBITUE HAOOpa TpPeOOBaHWUi, MOKPHITHE KOJA, KOJIMYECTBO U
YPOBEHB CEPbE3HOCTH J1e(heKTOB, 00BEM TECTOBOTO KOJA | T.II.

IIpakTnueckas padora Ned. MoayabHOe TeCTUPOBaHME HA MpUMepe KJaccoB. TecToBbli
NPOTOH.

[lesnp TecTupoBaHMs MPOrPaMMHBIX MOJYJIEH COCTOMT B TOM, YTOOBI yJOCTOBEPUTHCS, UTO
KaX/IbIil MO/IYJIb COOTBETCTBYET CBOEH cnenupukanuu. Eciam 310 Tak, TO NPUYMHOM THOOBIX OIINOOK,
KOTOpBIE BO3HUKAIOT TPU HMX OOBEAMHEHWH, SIBISIETCS HENpaBHIbHAs CTHIKOBKAa MoJyJei. B
MIPOLICAYPHO- OPHUEHTUPOBAHHOM IIPOIPAMMHUPOBAHMM MOJYJIEM Ha3bIBACTCS MPOLEAypa WU
(GyHKIMS, HHOTJA TpyIIa Npoueayp, KOTopas peanusyeT aOCTpakTHbBIN TUN JaHHBIX. TecTupoBaHue
MOJlyJieil OOBIYHO MpPEJCTABIAET COOONH HEKOTOPOE COUYETAHUE IMPOBEPOK U NMPOrOHOB TECTOBBIX
ciay4aeB. MOXHO COCTAaBUThH IUIaH TECTUPOBAHMS MOAYJIS, B KOTOPOM YUYE€CTb TE€CTOBBIE CIIy4al U
IIOCTPOCHHE TECTOBOIO ApaiiBepa.

TectupoBaHMe KIACCOB aHAJIOTMYHO TECTUPOBAHUIO MoOAyjded. OCHOBHBIM 3JIEMEHTOM
00BEKTHO-OPUEHTUPOBAHHONW HPOTrpaMMbl sBIseTCA Kiacc. PaccMOTpUM METOIUKY TECTHPOBAaHUS
OTIENBHOIO Kilacca. TecTupoBaHME KJIACCOB OXBATBIBACT BUABI JCATECIbHOCTH, aCCOLIMUPOBAHHBIE C
MPOBEPKON peasM3alliy Kilacca Ha TOYHOE COOTBETCTBHE crenudukanyum kiaacca. Ecnu peanmsanus
KOPPEKTHA, TO KX/l 3K3EMIUIAP ITOr0 Ki1acca BeeT cedst mogo0aronmmM o0pa3om.

D¢ dexkTuBHOrO TECTUPOBAHMS KIACCOB MOXXHO JOCTHYb TPHU MOMOIIM PeBbI0 U TeCTOBBIX
nporoHoB. PeBbl0 mnpencraBiser coboit mpocMorp ucxogHoro koxa I1O ¢ menbro oOHapykeHUs
oKO0K 1 eeKTOB, BO3MOXKHO, 710 TOro, kak 31o [10 3apabotaer. PeBbloMpoBaHue NpeJHA3HAYCHO
JJIA BBIABJICHUS TaKUX OHII/I6OK, KaK HECHOCOOHOCTh BBIMMOJNHATL TO HWIIH HHOE TpeﬁoBa}me
cnenupUKANMM WIM €€ HENpaBWIbHOE IIOHMMaHME, a TaKXKe alrOpUTMHUYECKHMX OLIMOOK B
peamuzaiu. TecToBblli MpOroH obecreunBaer TectupoBanue [IO B mpormecce BBIMOTHEHUS
nporpaMMbl. OcymiecTBIsisl MPOrOH MPOTPAMMBI, TECTUPOBIIUK CTPEMUTCS OIPENIEIUTh, CIIOCOOHA JIN
IporpamMma BeCTH ce0sl B COOTBETCTBUU CO crienupuKkanuei. TecTupOoBIIMK JODKEH BbIOpaTh HAOOPHI
BXOJAHBIX HNAaHHBIX, OMPCACIIMTL COOTBCTCTBYIOIIUC UM IIPABUJIBHBIC Ha60pBI BBIXOJHBIX AAHHBIX U
COIIOCTaBUTh UX C PEATBbHO M10JIy4aeMbIMHU BBIXOJAHBIMU JAHHBIMU.

PaccmoTpuMm TecTHpoBaHHE KJIacCOB B peXUME MNPOroHa TecTOBbIX ciayuaeB. I[locne
UIeHTU(UKAIIMY TEeCTOBBIX CJy4yaeB JUIA Kiacca HYKHO peald30BaTh TeCTOBBIM [paiiBep,
o0ecreunBarOIIUN MPOrOH KaXXA0r0 TECTOBOTO Cllydas, U 3alPOTOKOJIUPOBATH PE3yIbTAaThl KaXI0TO
nporoHa. [Ipu TecTHpoBaHMM KJIacCOB TeCTOBBIH ApaiiBep co3mgaeT OIMH WIM OOJbLIEe YHCIIO
9K3EMIUIIPOB TECTUPYEMOro Kiacca W OCYHIECTBISET IPOrOH TECTOBBIX ciay4yaeB. TecTOBBIH
ApaiiBep MOKET ObITh peann30BaH KaK aBTOHOMHBIN TECTHPYIOIIMIA KIIacc.

Kro, uT0, KOT/1a, KAK M B KAKOM 00beMe?

PaccmoTpuM 3TH BOIPOCHI B KOHTEKCTE TECTUPOBAHUS KIIACCOB.

Kto BbImoHsIeT TecTHpoBaHue? OOBIYHO TECTUPOBAHWE KIIACCOB BBITIOJHSAIOT WX
paszpaboTuuku. B »TOM ciyuae Bpems Ha u3ydeHue crenupuKaldd U pead3aluyd CBOJUTCS K
MUHUMYMY. Hemoctatkom mnoaxoaa sBASETCS TO, YTO €CIAM Pa3pabOTYMK HEMPABWIBHO TOHSII
crenu(uKanum, To OH JJIsi CBOeH HelpaBWIbHON peanu3aluu pazpadoTaet U "omnOouHble" TECTOBbIE
HaOOPBHI.



Yrto TecTHpoBaTh? HeoOXOqMMO yIOCTOBEPUTHCS, YTO NPOTPAMMHBIA KOJA Kjlacca B
TOYHOCTH OTBEYAeT TPeOOBaHUAM, CPOPMYJIUPOBAHHBIM B €r0 CHEIU(PHUKALMU, U YTO OH HE JeJIaeT
HU4dero Oolee.

B kakoif MOMEHT ciefyeT BBINONHATH TecThpoBanue? [lmaH TecTupoBaHHMA WM XOTs OBI
TECTOBBIE CIIyYaH JIOJDKHBI Pa3pabaThIBaThCs IIOCIE COCTABJICHMS MOJTHOM crenm@uKanuy Kiacca.
Pa3pa0oTka TeCTOBBIX CIy4yaeB IO MEpE pean3aluy Kiacca MOMOraeT pa3paboTurKy JydIle MOHATh
cneun¢ukanuio. TecTupoBaHHWe Kiacca JODKHO TPOBOAMTHCS JO TOTO, Kak BO3HUKHET
HEOO0XOJMMOCTh MCIONB30BaTh 3TOT Kiacc B Apyrux kommoHeHTax [IO. Perpeccruonnoe
TECTUPOBAaHHE Kjacca JOJKHO BBINOJMHATHCA BCSKHM pa3, Korja MeEHseTcs peanu3aius Kiacca.
PerpeccuonHnoe TectupoBaHu€e MO3BOJISIET YOEIUTHCSA B TOM, YTO pa3pabOTaHHbIE U OTTECTUPOBAHHbIE
(YHKIMU TPOJIOJIKAIOT YIOBIETBOPATH CHelM(UKaLUK ociie BeloaHeHU Moaudukanuu I10.

Kak Oyaer BBINOJHATHCS TecTHpPoBaHHe? TecTHpPOBaHHE KJIACCOB OOBIYHO BBITIOIHIETCS
myTeM pa3pabOTKH TECTOBOIO JApaiiBepa, KOTOPBIA CO3AAET 3K3EMIUIPHI KJIACCOB U OKPYXKaeT 3TU
9K3EMIUIAPBl COOTBETCTBYIOLIEH Cpelloi (TECTOBBIM OKPYXEHHEM), YTOObI CTall BO3MOXEH IMPOroH
COOTBETCTBYIOIIIETO TECTOBOTO ciydas. /J[paliBep MOChIIaeT COOOIIEHHS HK3EMIUIIpY Kiacca B
COOTBETCTBUM CO CHeIM(UKALMEN TECTOBOIO cilydasl, a 3aTeM IPOBEPsieT UCXOJ 3TUX COOOIIEHUI.
TecroBblil apaiiBep HOKEH YJAIATh CO3JAaHHBIE UM 3K3EMIUIIPl TECTUPYEMOIo Kjacca.
CraTuueckue 3JeMEHTHI IaHHBIX KJlacca TakKe HE0OXOIUMO TECTUPOBATh.

Kakue 00beMbl TeCTUPOBAHMS CJeAyeT CYMUTATH aAeKBATHBIMH? AJIEKBAaTHOCTH MOXET
OBITh M3MEpEHa TMOJHOTON OXBaTa TeCTaMH CIeMUUKALMK WU pealu3anud. byJaem ucroiab30BaTh
o00a croco0a.

IIpakTyeckas padora NeS. Tumnsl kaaccos.

Yro TecTupoBarhb?

MosxHO BBIJICIINTE ABAa THUIIA KJIACCOB C TOYKH 3PCHHUA HUX B3aI/IMO,£[eI\/'ICTBI/I$I C OpyrumMu
KJj1acCaMu:

. IMPUMHUTHUBHBIC KJIACCHI,
o HCIIPUMHUTHUBHBIC KIIACCBI.

IIpuMUTHBHBIH KJIacC MOXXET IOPOXKIAThb SK3EMIUIAPBL, M 3TU DK3EMIUISIPHl MOYKHO
WCTOJB30BaTh 0€3 HEOOXOAWMOCTH CO3JaHMS HK3EMIUIIPOB KAKHX-TMOO JPYTHX KJIAcCOB, B TOM
YHclie U TaHHOTO Kiacca. Takue o0BEeKThl MPEACTABIAIOT CO00M MPOCTEHIITNE KOMIIOHEHTHI CUCTEMbI
Y, HECOMHEHHO, MIPAlOT BaXXHYIO POJb IPHU BBHINOJIHEHUH Jt000W mporpammbl. Tem He MeHee, B
O0BEKTHO- OPHUEHTUPOBAHHOM TMpOrpaMMme CYIIECTBYET CpPaBHUTENBHO HEOOJBIIOE KOJIUYECTBO
MPUMHUTHUBHBIX KJIACCOB, KOTOPBIE PEATUCTUYHO MOJCIUPYIOT OOBEKTHI 3aJauyd U BCE OTHOIICHUS
MEXITy OTuMH  oObekramMu. OOBIYHBIM  SIBICHHEM JUII  XOPOIIO  CHPOEKTHPOBAHHBIX
O0BEKTHOOPUEHTHPOBAHHBIX MPOrpaMM  SIBJSIETCSI HCIOJIb30BaHHWE HEMPUMUTHUBHBIX KJIACCOB.
OCHOBBIBasACh Ha 3TOW MHPOPMALIUH, ONPEAETUM, K KAKOMY THUITY OTHOCHUTCS KaXKJIbIi KJ1acc B HaIlleM
MIPWIOKEHNUN

(Tabm. 2.1).
Taomuua 2.1. Tunsr Kitaccos

Kuace Tun
TBearingParam [IpumMuTHUBHBIN
TAxleParam [IpumuTHBHBIN

TCommand [IpuMUTHUBHBIT



TLog [IpuMuUTHBHBIN

TCommandQueue HenpumutnsHbII

TStore HenpumutuBHbIM
TTerminalBearing HenpuMutuBHBIM
TTerminalAxle HenpumutusHbIN
TModel HenpuMutuBHBIM
MainForm HenpumutuBHBIM

B OonbummHCTBE 00BEKTHO-OPUEHTHPOBAHHBIX SI3BIKOB WIEHB! Kjlacca MUMEIOT OIUH U3 Tpex
YPOBHEN 0CTYyma:

Public. Ynensr ¢ goctynom public noctymHsl u3 m00bIX KiaaccoB. OHU 00pa3yroT uHTepdeic
KJ1acca, KOTOPBIM OYJIET MOJIb30BaThCs JIIO00H Pa3paOd0TUNK, UCTIOIB3YIONINI JaHHBIH KIIacC B CBOEM
MIPUITOKCHUU.

Private. Unensl ¢ 1ocTynoM private 10CTyIHBI TOJIBKO BHYTPH CaMOI'0 KJIacca, TO €CTh U3 €ro
MeTo10B. OHUM SBISAIOTCA YacThbl0 BHYTPEHHEH pealu3alMi Kjacca U HEAOCTYNHbI CTOPOHHEMY
pa3paboTIHKy.

Protected. Ynensl ¢ pgoctynom protected IOCTynmHBI M3 €aMoOro Kijacca M M3 KIAcCOB,
SBJISIOIUXCS €r0 IMOTOMKaMHU, HO HEAOCTYIHBI M3BHE. lCnonb30BaHHE 3TUX METOAOB BO3MOKHO
TOJIBKO IIPH CO3/IaHUM KJIacCca- IOTOMKA, PACIIMPSIIOIEro (yHKIMOHATIBHOCTh 0a30BOT0 Kiacca.

Taxum 006pa3oM, HEOOXOIUMOCTh TECTUPOBAHUS (PYHKIIMOHATIBHOCTH KJIAcCa 3aBUCUT OT TOTO,
IIPEIOCTABIIAETCS JIM UM BO3MOXKHOCTh HaciiefoBanus. Eciu kiacc sBisiercs 3akoHueHHbIM ( final ) u
He MpeArnojiaraeT HacjeloBaHUs, HEOOX0IUMO TecTHpoBaHUE ero public yacTu (Brpouem, KI1acchl
final ne comepxxar protected uneHoB). Ecim ke kimacc paccuuTaH Ha pACIIMPEHUE 3a CUET
HacJleI0BaHMs, HEOOXOIMMO TECTUPOBaHKE TaKXke ero protected yacTu.

Kpome TOoro, B0 MHOTMX S3bIKax Kjacc MOXET COJepKaTh cTaTuueckue ( static ) uieHsl,
KOTOpbIE€ MPUHAAJIEKAT KJIacCy B LIEJIOM, & HE €r0 KOHKPETHBIM 3K3eMIuisipaM. [Ipu Hanuuuu public
static wim protected static wieHOB, KpoMe TECTHpOBaHMsS OOBEKTOB Kilacca, MOJDKHO OTIEIBHO
BBITIOJTHSTHCS] TECTUPOBAHUE CTATUYECKOM YacTH Kiiacca.

Kak TtectupoBarn?

Kak yxxe ynomMHHamoch, JUisi TECTUPOBAHMS KJIACCOB MPUMEHSIOTCS TeCTOBbIe ApaiiBephbl.
CymiecTByeT HECKOJIBKO CII0COOO0B pean3aliiy TECTOBOTrO ApaiiBepa:

TecroBblil ApajiBep peaju3yercs B BHAE OTAEJILHOIO KJjacca. Meroasl 3TOro Kiacca
CO3/1al0T 0OBEKTHI TECTUPYEMOTO KIIacca M BBI3BIBAIOT UX METOMbI, B TOM YHCIIE CTATHYECKHUE METOIbI
knacca. TakuM crmocoOoM MOKHO TeCTUPOBaTh public yacTh Kiacca.

TecToBblil apaiiBep peajm3yercsi B BHAe KJIacca, HACJedyeMoro or recrupyemoro. B
OTJIMYKE OT MPEABIAYIIETO criocoba, TaKoMy TECTOBOMY JpaiiBepy IOCTyIHA He TOJIbKO public, HO u
protected gacTb.

TecToBblii apaiiBep peaju3yeTcsl HelmocpeJICTBEHHO BHYTPHM TeCTHPyeMoOro kJjacca (B
KJIacC JOOABJISIOTCS TUATHOCTHYECKHUE METOAbl). Takol TECTOBBINA JApaiiBep MMeEeT JOCTYIl KO BCei
peanu3aiyu Kiiacca, BKJItovas private 4wieHsl. B 3ToMm ciyyae B METO/bI Ki1acca BKIIFOYAIOTCST BHI3OBBI
OTJIaJI0YHBIX (DYHKIUN U areHThl, OTCICKUBAIOIINE HEKOTOPhIE COOBITHS MTPH TECTUPOBAHUU.

B nanbHelineM Mbl OyJieM HCIIOIB30BaTh MEPBBIN CIIOCOO MPU peatu3aliy IpaiBepoB.



[Ipu pazpaboTke cnenupUKANMU KIacca MOXKHO 33JCHCTBOBATH OAMH U3 CIEAYIOLIUX
MOJIXO/IOB:

Kontpakthselii moaxon. MaTepdeiic ompenensercs B BUAE 00sA3aTENbCTB OTIPABUTEIS U
MOJTydaTelisi, BCTyNHMBIIUX BO B3amMojeicTBue. Omnepanus ompeaenseTcs Kak Habop 00s3aTeNIbCTB
KaXJIOH CTOpPOHBI, MPUYEM OTBETCTBEHHOCTH I10 OTHOUIEHHUIO JPYr K JPYry COONIOAAeTCs Kak
OTIPABUTEIIEM, TaK U MOTYYATEIIEM.

IMoxxox 3amuTHOr0 nMporpamMmupoBanus. Murepdeiic onpenensiercss riaBHBIM 00pa3oM B
TepMHHax noiyyaTens. Omnepauus BO3BpallaeT pe3yibTaT 3alpoca - YCHEIIHOE WM HEeyJIayHOe
BBIMIOJTHEHUE MO0 KOHKPETHOW NpUYUHE (HAampUMep, MO HEIOMYCTUMOMY BXOJHOMY 3HAYEHHIO).
JlpyruMu ci0BaMH, COOTBETCTBYIOLUMHI MOJy4yaTelb CIEIUT 3a TE€M, 4YTOObl Ha BXOJ HE IOMaju
HEKOPpEKTHBIE JTaHHbBIE, T.€. MPOBEPSET MPABUIBLHOCTh U JOMYCTUMOCTh BXOJHBIX JaHHBIX, U MOCIE
MOJTyYEHUS 3alpoca COOOIIAeT OTIIPABUTEIIO Pe3yIbTaT 00paOOTKH 3ampoca.

Paznmuune Mexay KOHTPAKTHBIM U 3allUTHBIM  METOJAaMHM  TNPOEKTHPOBAHHSA
pacmipocTpaHsiercs U Ha TectupoBaHue. KOHTpaKTHOe NpOeKTHPOBaHMe BO3JIaraeT OOJBLIYIO
OTBETCTBEHHOCTh HA MPOEKTHPOBIIUKA, Y€M Ha MPOrpaMMBbl Mmoucka ommbok. OCHOBHOE BHUMAaHUE
BO BpEMs TECTHMPOBAHUS B3aMMOJAEUCTBHI B YCIOBHSX KOHTAKTHOIO HOJXO/a YAEISAEeTCs MpPOBEpKe
TOTO, BBIMOJHEHBI JIU O0OBEKTOM-OTIPABUTENEM MPENYCIOBUS METOJOB IMoydarouiero oobekra. He
JIOTIYCKAeTCsl IOCTPOCHHE TECTOBBIX CJIy4yaeB, HapylIAlOIMUX JTH npenyciaoBus. OObIYHO
IIPAKTUKyeTCA IepeBOJ OObEKTa- IMOIydaTesis B HEKOTOPOE€ 3aJaHHOE COCTOSHHE, IIOCIE Yero
MHHUIMMPYETCS BBINOJIHEHHE TECTOBOTO JpaiiBepa, MO YCIOBUSAM KOTOPOTO OOBEKT- OTHPABUTEIh
TpeOyeT, YTOObI 00BEKT-TI0TyYaTeNb HAXOAWICA B APYTroM COCTOSHUH. CMBICI TIOJJOOHOH MPOBEPKU
3aKJII0YaeTCs B TOM, 4YTOObI YCTAHOBMTBH, BBINOJHAET JHM OOBEKT-OTIPABUTENb IPOBEPKY
NPeIyCIOBUI 00bEKTa-TIoIydaTelis, IPexk/Ie YeM OTIPaBUTh 3apaHee HEIPUEMIIEMOE COOOIEHHEe, U
KOPPEKTHO JIM OH MpEeKpalaeT CBO padoTy.

IMoapoOHoe onHcaHNe TECTOBOIO CJIyqast

PaccmarpuBaercst mpumep tectoB Ha C# mia knacca TCommand (mpunoxenue 3 (HLD)).
[lpu BbIMONHEHNW 3aJaHUil HEOOXOAMMO OyAET CaMOCTOSITENIFHO HAIUCaTh TECTHI JJISI APYTHX
KJaccoB TpuioxeHus. [lapaiienbHO ¢ W3ydeHHMEM JTOro pasjeiia MOJEe3HO OTKPHITh IPOEKT
ModuleTesting\ModuleTests.sIn.

Paccmotpum TectupoBanme kimacca TCommand. DToT Kiacc peanu3yeT eIWHCTBEHHYIO
omepario  GetFullName(), koropas BO3BpamiaeT TOJHOE Ha3BaHWE KOMAaHIBI B BHJE CTPOKH.
PazpaGoraem cnenudukanmio TecToBOro ciayyasi s tectupoBanus mertoga GetFullName nHa
OCHOBE CHeH(HUKAIIUHN ITOTO Kiacca (mpuioxkeHue 3):

Haspanue knacca: TCommand Hazpanue TectoBoro ciydas: TCommandTest1

Omnwucanye TecTOBOTO citydasi: TecT nmpoBepsieT npaBHILHOCTh paboTsel MeTona GetFullName -
HOJIyY€HUs MOJHOr0 Ha3BaHUsl KOMaHJIbl Ha OCHOBE KoJla KOMaHJbl. B Tecte monarorces cnenyromue
3HauY€HUsI KOJOB KOoMaHJ (BXOJHbIe 3HaueHus): -1, 1, 2, 4, 6, 20, rae -1 - 3anpenieHHOE 3HAYEHUE

Hauansneie ycnosus: Her

Oxunaemblil pe3ynbTart:

[lepeunciieHHBIM BXOJHBIM 3HAUYEHUSIM JIOJDKHBI COOTBETCTBOBATH CJICIYIONINE BBHIXOTHBIC:

Komy xomanawsl -1 momkHO cootBeTcTBOBaTh coobmienne "OIIMBKA: HeepHbiii kon
KOMaHIbI"

Kony xomanasl 1 A0MKHO COOTBETCTBOBATh MoiHOe Ha3zBaHue komauiabl "[IOJIYUUTH U3



BXO/JHOM SYEUKN"
Konmy xoMaHzibl 2 HOJIKHO COOTBETCTBOBATH MojHOE Ha3zBaHue koManabl '"OTIIPABUTH U3

SYENKH B BBIXOJIHVIO SYEHKY"
Kony xomannpl 4 AOMKHO COOTBETCTBOBAThH MojiHOe HazBaHue komauzawl "[IOJIOKUTH B

PE3EPB"
Kony xomanabl 6 JOJKHO COOTBETCTBOBATH MMOIHOE Ha3BaHue koMadael "[IPOU3BECTU

3AHVYJIEHUE"
Koy komanast 20 10J5KHO COOTBETCTBOBATH MOJIHOE Ha3BaHue komanabl "3ABEPIIIEHME
KOMAH/JI BbIJTAYN"

Ha ocnoBe crnenudukanumu Obul co3maH TecTOBBIM mpaiiBep - kiacc TCommandTester,
HaCJIeAYIOMNH (QYHKIIMOHATIBHOCTh a0CTPAKTHOTO Kitacca Tester.

public class Log

{

static private StreamWriter log=new
StreamWriter("log.log"); //Co3nanue nor daitna static

public void Add(string msg)

//lobaBneHne cooOIEeH s B JOT (haiin
{

log.WriteLine(msg);
}

static public void Close() //3akpbITh J0T haiin

{
log.Close();

}

b

abstract class Tester

{

protected void LogMessage(string s)
//[1obaBneHne cooOmIeH s B JIOT-(aiin
{
Log.Add(s);
h
b

class TCommandTester: Tester // TectoBslii npaiiBep {
TCommand OUT; public
TCommandTester()
{
OUT=new TCommand();
Run();
h

private void Run()

{
TCommandTest1();

}

private void TCommandTest1()

{



int[] commands = {-1, 1, 2, 4, 6, 20};
for(int 1=0;1<=5;i++)
{
OUT.NameCommand=commands[i];
LogMessage(commands[i].ToString()+" :
"+OUT.GetFullName());

h

[STAThread]

static void Main()

{
TCommandTester CommandTester = new TCommandTester();
Log.Close();

b
b

Jluctunr 2.1. TecToBsIil ApaiiBep

Knacc TCommandTester conepxut meroq TCommandTestl(), B koTopoMm peann3oBaHa BCsS
(YHKITMOHATTFHOCTh TeCTa. B TaHHOM citydae I TIOKPBITHS CIEIU(PUKAINN JIOCTATOYHO TepedpaTh
clenyrollre 3HaueHus KoaoB Komau: -1, 1, 2, 4, 6, 20, rae -1 - 3anpenieHHOe 3HaYeHUE, U MOIYYUTh
COOTBETCTBYIOIIIIE MM IOJHOE Ha3BaHWe KoMmaHiel ¢ momombio merona GetFullName(). IMaper
COOTBETCTBYIOIIMX 3HAUYEHUHN 3aHOCATCS B log-daiin anms mocieayronieil mpoBepKr Ha COOTBETCTBUE
creruQpuKaIum.

Taxum 06pa3om, IJIs1 TECTUPOBAHUS JIFOOOTO METO/1a Kilacca HEe0OXOIMMO:

. Omnpenenuth, Kakas 4YacThb (PYHKIMOHAJIBHOCTH METOJa JOJDKHA OBITh
MPOTECTUPOBAHA, TO €CTh NMPHU KAKWX YCIOBUSAX OH JIOJDKEH BBI3BIBATHCS. 1107 yCIIOBUSMU
31eCh TIOHMMAIOTCS TMapaMeTphl BbI30Ba METOJOB, 3HAYCHHUsS IOJEH W CBOWCTB OOBEKTOB,
HAJIMYUE U COJACPKUMOE UCTIONB3yEeMbIX (ailJioB U T. 1.

. Co3znatb TecTOBOE OKpYXKeHHe, oOecrieunBaroliee TpeOyeMble YCIOBHSL.

. 3aIyCcTUTh TECTOBOE OKPY’KEHUE HA BHIOJIHEHHE.

. ObecrnieunTh COXpaHEHHE pe3yNbTaToB B (ailn Ansd WX TOCIeqyoLeH
HPOBEPKH.

. [Tocne 3aBeplIeHHs BBIOJIHEHUS CPAaBHUTH TMOJYYEHHBIE peE3yJbTaThl CO
crienuduKanuen.

IIpakTHyeckas padora Ne6. Moay/ibHOe TeCTHPOBAHHE HA IIPUMeEpe KJIAacCOB.
Onucanue TeCTOBBIX POLEAYP.

Onucanue TectoBbix npouenyp Kax
3alyCTUTh TecT?

J151s TOrO 4TOOBI 3aIyCTUTH TECT, HYKHO:

. B METO/IE Run  TecroBoro JparBepa TCommandTester
BBI3BATH METOL

TCommandTestl, peanusytomuii TecT.
. CoOpath ¥ 3aIyCTUTh IPUIIOKEHHE.

IIpoBepka pe3yJibTATOB BbINOJHEHHUS TECTOB (CPABHEHHE € 0KUIAEMbIM Pe3yJIbTATOM)
ITocne 3aBepuieHHss TecTa CIeLyeT IIPOCMOTPETh TEKCTOBBIM  KypHAal tecta ( ..\
ModuleTesting\bin\Debug\log.log ), 4TO0BI CPaBHUTH MOIYIECHHBIE PE3YJIBTATHI C 0KUTACMBIMU



pe3ynbTaTaMu, 3alaHHbIME B crieninpukanmu tectoBoro ciaydas TCommandTestl. XKypnan Tecra: -
1 : OLLIMBKA : HeBepHblii K01 KOMaH/IbI

1 : [TIOJIVUUTD U3 BXOJHOM SSYEMKU

2 : OTIIPABUTD M3 SYEMKU B BLIXOIHVYIO STUEUKY
4 : TIOJIOXXUTH B PE3EPB

6 : [IPOU3BECTHU 3AHYJIEHUE

20 : BABEPILIEHUE KOMAH/I BBIJIAUHA

3ananme 1

JIst  OCTanbHBIX NPUMHUTHBHBIX Ki1accoB (Taln. 2.1) B COOTBETCTBHU C IPHUBEIACHHBIM
MPUMEPOM HEOOXOAMMO CaMOCTOSITENIbHO pa3paboTaTh crenudUKalid TECTOBBIX  CIydYaes,
COOTBETCTBYIOIIIME TECThl M TPOBECTH TecTupoBanume. OTueT TpeOyeTcs COCTaBUTHh B CIEAYIOLICH
dbopme (1adn. 2.2):

Tabmuna 2.2. TecToBbIil OTYET
Ha3Banue TecToBoro ciyyas:
TecTupoBIIKK:

Tect npotinen: Ja/Her (PASS/FAIL)

CrerneHp BaXXHOCTH OIINOKU:
daranbHas (3 ypoBeHsb - crash)

CepbesHast (2 ypoBEHb - pacX0XACHUE B CIICIU(UKAIINN)
HesnauntenpHast (1 ypoBeHb - He3HaUHMTENNbHAs omiOKka) OnucaHue

pOOJIEMBI:
Kak BocniponsBecT ommoKy:
ITpennaraemoe ucrpaBieHue (HEOOSI3aTENBHO):

KommeHnTapuii TecTrpoBIIuKa (He00s3aTeNbHO):

IIpakTHyeckas padora Ne7.

HNuTerpannonHoe tecruposanue. Unenrudpukanmsi B3aumMoaecTBUil.

OcHOBHOE Ha3HAa4Y€HHE TECTUPOBAHHUS B3aUMOJICHCTBUI COCTOMT B TOM, YTOOBI yOEIUTHCS,
YTO MPOUCXOTUT MPABWIBHBIM OOMEH COOOIIEHUSMU MEXAY OOBEKTaMHU, KIIACChl KOTOPBIX Y¥Ke
IIPOLIUIA TECTUPOBAHUE B ABTOHOMHOM pPEXUME (Ha MOJ1yJIbHOM YPOBHE TECTUPOBAHUS).

TecTupoBaHHe B3aMMOJACHCTBHS WJIH WHTETPANIMOHHOE TECTUPOBAHHE TPEICTABIISICT COOOU
TECTHPOBaHUE COOPAaHHBIX BMECTE, B3aUMOJICHCTBYIOIIUX MOyJel (00beKkToB). B mHTErpaninoHHOM
TECTHPOBAHUM MOXHO OOBEIMHSITH Pa3HOE KOJIWYECTBO OOBEKTOB - OT JBYX JI0 BCEX OOBEKTOB
TECTUPYEMOM cUCTeMbI. THTerpalimoHHOE TECTUPOBAHUE OTJIMYAETCS OT CUCTEMHOTO TEM, UTO:

. MIPU UHTETPAIIMOHHOM TECTHPOBAHHH HCIONB3YyeTCs Moaxon "Oenoro smuka', a mpu
CUCTEMHOM - "4epHOro siuKa';

. LIEJTbI0 WHTETPAIIMOHHOTO TECTHPOBAHUS SIBIIIETCS TOJIBKO IMPOBEPKA MPABHIBHOCTH
B3aMMOJCHCTBHS OOBEKTOB, TOIJIa KaK IEJIbI0 CHCTEMHOTO - TPOBEpPKa MPABHIBHOCTH
(YHKITMOHUPOBAHHSI CHCTEMBI B IIEJIOM.



HUnentnduxanus B3auMoaencTBuii

B3auMoneiicTBe OOBEKTOB TMPEICTABISAET COOOM TPOCTO 3ampoc OJHOTO O00BekTa (
OTNPaBUTEJIsl ) HAa BBINIOJHEHHE IPYrMM OOBEKTOM ( MoOJydaTejaeM ) OIHOW W3 omepanui
TOJTy4aTesl ¥ BCEX BUIOB 00paOOTKH, HEOOXOAMMBIX IS 3aBEPIICHHS 3TOTO 3aIpoca.

B curyamnusx, Korja B Ka4uecTBE OCHOBBI TECTUPOBAHUS B3aUMOACHCTBUN OOBHEKTOB BHIOpaHBI
TOJIKO CIeNU(UKALUN OOIEJOCTYNHBIX Olepaluii, TECTUPOBAaHWE HAMHOIO MpOIIe, YeM KOorjaa
TaKOW OCHOBOM CIYXHT peanu3amnus. Mbl OTpaHUYUMCS TECTHUPOBAHHWEM OOIIEAOCTYITHOTO
uHTepdeiica. Takoil MoaAX0]] BIOJIHE ONPABIaH, MOCKOIBKY MBI MTOJIAraeM, YTO KJIACCHI YK€ YCIICITHO
MIPOLUIA MOJIYJIBHOE TECTUPOBaHKE. TeM He MeHee, BBIOOp TaKoro MOJX0/a OTHIOAb HE 03HAYAET, YTO
HE HYXXHO BO3BpAILAThCS K crenuduKaiusM KiIaccoB, abbl yOeIUThCS B TOM, YTO TOT WM HHOMN
METOJ BBITMOJIHWJI BCE HEOOXOAMMBIE BBIYMCICHHUA. DTO OOYCIIOBIMBAET HEOOXOAUMOCTh MPOBEPKU
3HaYeHUI aTpuOyTOB BHYTPEHHETO COCTOSHUS MOJy4aTels, B TOM YHCIe JIIOOBIX arperupoOBaHHBIX
aTpuOyTOB, T.€. aTpUOYTOB, KOTOpPHIE caMH SIBISAIOTCS 0O0bekTamMu. OCHOBHOE BHHUMAHUE YAENSETCS
0TOOpY TECTOB Ha OCHOBE CIEIU(UKAIMKA KaKIOW orepanuu w3 00meIoCTymHOro uHTepderica
KJ1acca.

BzaumopneiicTBisi HESIBHO MpeArNoyiararoTcss B CHeNM(HUKAIMM  Kjiacca, B KOTOPOM
YCTaHOBJIEHbl CCBUIKM Ha Jpyrue oObeKThl. B pasgene 4 paccmaTpuBaioch TECTUPOBAaHUE
MPUMHUTUBHBIX Ki1accoB. Takue oOBEKTHI MPEACTABIAIOT COOON MpOCTEHIINe KOMIIOHEHTHI CUCTEMbI
Y, HECOMHEHHO, MIPAlOT BAXXHYIO POJb IPU BBHINOJIHEHUH JI000W mporpammbl. Tem He MeHee, B
00BEKTHO-OPUEHTHPOBAHHONW TIPOTpaMMe CYIIECTBYET CPAaBHUTEILHO HEOOJBIIOE KOJIHYECTBO
MPUMHUTHUBHBIX KJIACCOB, KOTOPHIE PEATUCTUYHO MOJCIUPYIOT OOBEKTHI 3aJauyd U BCE OTHOIICHUS
MEXIy JTUMH OOBekTaMHu. OOBIYHBIM SBICHHEM JJS XOPOIIO CIPOCKTHPOBAHHBIX OOBEKTHO-
OPHUEHTHPOBAHHBIX IMPOrPaMM SBISAETCA MCIOJb30BAaHUE HENPUMUTUBHBIX KIACCOB, B ATUX
MporpaMMax UM OTBOJUTCS IJIABEHCTBYIOLIAS POJIb.

BbIsBUTE Takne B3aMMOJECICTBYIONIME KIIACChl MOXKHO, UCIIOJIb3Ysl OTHOIIEHUS acCCOLMALNH (B
TOM 4YHCJI€ OTHOILIEHUSI arperupoBaHUs U KOMIIO3UIIMH), MPEJICTABICHHbIE HA JAMAarpaMMe KIIACCOB.
Accomnmanuy Takoro poja mpeoOpasyrorcs B HHTepdeichl Kiacca, a TOT WM HMHOW KIacc
B3aUMOJICHCTBYET C IPYTUMU KJIacCaMU MOCPEACTBOM OJIHOTO MJIM HECKOJBKUX CIOCOOOB:

Tun 1. OOmenoctymHas omnepanus WMEeT OJWH WM Oosblnee Yuciao (hopMaabHBIX
napamMeTpoB 00beKTHOTO Thma. COOOIIeHHE YCTAaHABIMBACT ACCOIMALMI0O MEXAY IOIydareleM H
rmapaMeTpoM, KOTOpasl IO3BOJISIET MOJYdYaTeNI0 B3aUMOJICHCTBOBATH C 3TUM TapaMETPHUECKUM
O0OBEKTOM.

Tun 2. OGuienocTynHas oneparysi BO3BpalaeT 3Ha4eHuss 00beKTHOTO Tumna. Ha kiracc Mmoxer
ObITh BO3JIOKEHA 3aJadya CO3JaHMs BO3BpallaeMoro oOBeKTa, JMOO OH MOXET BO3BpallaTh
MOAU(UIIMPOBAHHBIN MapaMeTp.

Tun 3. Metox oIHOrO Kjacca CO3/aeT ASK3EMIUIIp APYroro Kiacca Kak 4YacTh CBOEH
peanuzanuu.

Tun 4. MeTto 0JHOTO Kjlacca CChUIAETCS HA TI00ANBHBIN SK3EMIUIIP HEKOTOPOTO IPYroro
Kiacca. Pazymeercs, IpHHIUITBI XOPOIIETO0 TOHA B MPOCKTHPOBAHUM PEKOMEHIYIOT MHHUMAIHHOE
WCTIOIh30BaHUE TJIOOAIBHBIX OO0BEKTOB. Ecnm peanmmsammsi Kakoro-ambo Kjacca CChIJIAaeTCs Ha
HEKOTOPHBIN T700abHBIA 00BEKT, pacCMaTPUBANTE €ro Kak HESBHBIM mapaMeTp B METOJax, KOTOpbIe
Ha HErO CChUIAIOTCA.

[IpuBenem emie pa3 TabIuIy pa3esieHus: KJIaCCOB Ha MPUMUTHUBHBIE U HEITPUMHUTHUBHBIE THUITHI
(taban. 3.1):
Tabmuma 3.1. Tums! ki1accos

Kuaace Tun



TBearingParam [IpumuTHBHBII

TAxleParam [IpumuTHBHBII

TCommand [TpuMUTHBHBIT

TLog [IpuMUTHBHBIN

TCommandQueue HenpumutrsHbIIN

Kitace HenprmutusHbIii

TStore HenpumutuBHbII

TTerminalBearing HenpumutuBHbIi

TTerminalAxle HenprumutusHbINi
TModel HenpumutnsHbIi
MainForm HenpumutnpHbINi

Taomuma 3.2. Tunsl B3auMOIeNCTBUS KJIIACCOB

TTer
TC . TT
Henpumutus  Thbearin Taxle Tcom o minal . °
P Param mand LG Bearin ™Minal
HbI€ THIBI g Param Queue STon, Axle Lo mod
e g el
TCommandQu 1 1 3 1
eue
TStore 3 1 1
TTerminalBear 3
ing
TTerminalAxle 3
TModel 3 3 3
MainForm

Takum 00pa3oM, MHTETPALIMOHHOMY TECTUPOBAHHMIO OYyIyT MOABEPrHYTHI B3aUMOACHUCTBUS
[IEPEYMCICHHBIX HEIIPUMHUTHUBHBIX KIJIACCOB.

IIpakTHyeckas padora Ne§. BbiOop TecTOBBIX ci1ydyaes.
Br10op TecTOBBIX cily4yaeB



HcuepnpiBaromiee TECTUPOBAHUE, JAPYTUMM CJIOBaMM, TMPOTOH KaXIOr0 BO3MOXKHOTO
TECTOBOTO CITydasi, IMOKPHIBAIOIIETO KaXJ0€ COYETAaHHE 3HAYCHHUH - 3TO, BHE BCSIKHMX COMHEHHH,
HaJIeXKHbII NOAX0/ K TecTUpoBaHUi0. OIHAKO BO MHOTHX CUTYalMAX KOJIMYECTBO TECTOBBIX CIIydacB
JOCTHTaeT TAKUX OOJBINMX 3HAUYEHHUH, YTO OOBIYHBIMH METOJAMH C HUMH CIIPaBUTHCA MOMPOCTY
HEBO3MOXHO. Ecimm uMeeTcs NpHHIUNHANBHAS BO3MOXHOCTh MOCTPOCHHS TAaKOTO OOJBIIOrO
KOJINYECTBA TECTOBBIX CIy4aeB, HAa IOCTPOCHHE M BBINOJHEHHE KOTOPBIX HE XBATUT HUKAKOTO
BpPEMEHH, JODKEH OBITh pa3pabdOoTaH CUCTEMAaTHMUYECKHH METOH OIpeleNeHusl, KAKUMU M3 TECTOBBIX
CllyyaeB ClE€JyeT BOCIOJIb30BaThCs. Eciam ecTh BbIOOp, TO MbI OTIAA€M MpPEANOYTEHHE TaKUM
TECTOBBIM CIIy4yastM, KOTOpble€ MO3BOJSIOT HaWTH omMOKH, B OOHApYKEHHMM KOTOPBIX MBI
3aMHTEPECOBaHbI OOJIbIIE BCETO.

CyLecTBYIOT pa3iavyHble CIIOCOOBI ONpPENENIEHNs, KaKoe OJMHOXKECTBO U3 MHOXKECTBA BCEX
BO3MOJKHBIX TECTOBBIX CIIydaeB ClieAyeT BbIOMpaTh. [Ipu n1r000M mMoaxoje Mbl 3aMHTEPECOBAHBI B
TOM, YTOOBI CHCTEMATHYECKH MTOBBIIIATH YPOBEHB TIOKPBITHSL.

IlogpoGHoe onucaHue TECTOBOIO CJOy4ast

[IpogemMoHCcTpUpyeM TecTUpOBaHME B3auMoJieiicTBUil Ha mpumMepe kiacca TCommandQueue.
W3 t1abn. 3.2, xoropas Obula COCTaBJI€HA HA OCHOBE CHEUM(UKAIMA KJIacCOB, OMHCAHHBIX B
MPWIOKEHUHU 2, BUAHO, YTO KJIACC OYepeau KOMaHJ B3aWMOJEUCTBYET CO CIEAYIOUIMMH KIacCaMu:
TBearingParam,

TAxleParam,

TCommand,

TStore,

TterminalBearing.

C o6bektom TCommand ocymiecTBisieTcss B3aUMOJEHCTBUE TpeThero Tuma, T. €.
TCommandQueue co3naet 06bekThl Kiacca TCommand kak 4acTh CBOEH BHYTpEHHEH peannu3aluu.
C ocTalbHBIMU KJ1acCaMM OCYIIECTBIISETCS B3aUMOJIEHCTBUE IEPBOIO TUIA: CCHUIKH HA OOBEKTHI
knaccoB TStore u TTerminalBearing mepenarotcst kak mapameTpsl B KoHCTpYykTOop TCommandQueue,
a cchlTKU Ha 00BbeKTH KinaccoB TBearingParam u TAxleParam nepenatorcest B MeTox
TCommandQueue.AddCommand.

OnHOBpeMEHHO ¢  HM3y4YeHHEM  O3TOro  pasfesia  MOXXHO  OTKpPBITb  IPOEKT
IntegrationTesting\IntegrationTests.sln.

Jlnst rectupoBanus B3aumoeicTBus kiacca TCommandQueue u kimacca TCommand, Tak xe,
KaK ¥ [PU MOAYJILHOM TECTUPOBAHUH, pa3paboTaeM CeUU(PHUKALUIO TECTOBOTO CIyYast:
Tabmuua 3.3. Cnenudukanus TeCTOBOTO Clryyas

Hazpanus B3zaumopelicTBytomux kiaccoB: Haszsanuwe tecta: TCommandQueue, TCommand
TCommandQueueTest]

Onucanue TecTa: TECT MPOBEPSET BO3MOXKHOCTH co3maHus oObekta Thunma TCommand u
noOaBieHust ero B odepeab mpu BbeizoBe MeToga AddCommand HauanbHble yclioBuSsi: odepenb
KOMaHJI IycTa

OskuaeMblii pe3ybTaT: B ouepeas OyAeT qo0aBiaeHa oHa KOMaHAa
Ha ocHoBe »9toii crnemmdukamuu Obl  pa3paboTaH TECTOBBIM JApaiiBep - Kiace
TCommandQueueTester, KoTopsIif HacneayeTcs OT Kiacca Tester. DTOT KIacc COEPIKUT:

. Mertogn Init, B koTOpoM cozfatoTcsi 00bekThl kiaccoB TStore, TterminalBearing
u 00bekT Thuma TcommandQueue. DTOT MeTOI HEOOXOAUMO BBI3BIBATH B Hayaje KaKIOTO
TECTa, YTOOBI TECTHPYEMbIE O0OBEKTHI CO3[aBATHCH BHOBb:

. private void Init()



. {

. TB = new TTerminalBearing();

. S = new TStore();

. CommandQueue=new TCommandQueue(S,TB);

. S.CommandQueue=CommandQueue;
b
[Tpumep 3.1. Metop Init

. Meroapl, peanm3yromue TeCThl. KaxXIpli TeCcT peanu30oBaH B OTIEIbHOM
METO/IE.

. MeTtoa Run, B KOTOPOM BBI3BIBAIOTCSI METOBI TECTOB.

. Meton dump, kotopsrii coxpansier B log-aiine tecta mapopmanmo 000 Beex

KOMaHAaxX, HaxXOOJAIIUXCsA B OUYCPCIN B Q)opMaTe - HOMCp IIO3UMIHWH B OYCPCAH: IIOJTHOC
Ha3BaHUC KOMaH/bI.

. Touky BXxoJa B mporpammy - metog Main, B KOTOPOM MPOUCXOJIUT CO3JaHHE
sx3eminsipa kinacca TCommandQueueTester u 3amyck meroaa Run.

CHavanma co3JaJiUM TECT, KOTOPBIM TpoBepsieT, co3zmaeTcst i o0bekT tunma TCommand, u
J00aBIISIETCS JTM KOMaH/1a B KOHEI[ OYepe/Iu.

private void TCommandQueueTest1()

{

Init();

LogMessage("///////// TCommandQueue Testl ////////////I"),
LogMessage("I[IpoBepsiem, co3gaercs i 00bekT Tuna TCommand");
// B ouepenu Het komana dump();

// NobaBisieM KOMaHy

// mapameTp = -1 03HayaeT, 9YTO KOMaH/a J0HKHA ObITh J0oOaBIeHa

//B KOHe1 ouepean
CommandQueue.AddCommand(TCommand.GetR,0,0,0,new
TBearingParam(),new TAxleParam(),-1);
LogMessage("Command added");

// B ouepenu oHa KOMaHIa

dump(); }

[Tpumep 3.2. Tect, npoBepsromuit cozganue oovekra Tuna TCommand B
ATOT KJIACC BKJIFOYEHBI €llle /IBa pa3pabOTaHHBIX TECTA.

IIpakTH4eckas padora Ne9.

HNuTerpannonHoe tecruposanue. Onucanue TeCTOBBIX MPOLERYP.

Onucanue TecroBbIX npoueayp Kak
3alyCcTUTh TecT?

Jlnst  BBIIONHEHUS JTOTO TecTa B MeToge Run HeoOXoauMO  BBI3BaTh  METOJ
TCommandQueueTest1() 1 3amycTuTh MporpaMMy Ha BBITIOJTHEHHUE:

private void Run()

{
TCommandQueueTest1();

}



[Tpumep 3.3. Metox Run

IIpoBepka pe3yJbTAaTOB BBINOJHEHHS] TECTOB (CPAaBHEHHE C 0KUAAEMBIM Pe3yJbTaTOM)
[Tocne 3aBepreHUs TECTa CIETYyET MPOCMOTPETh TEKCTOBBIN KypHa TecTa ( ..\IntegrationTesting\bin\
Debug\test.log ), 4ToOBI CpaBHHTH TIOJIyY€HHBIE PE3YJIbTAThl C OXHUIACMBIMH Ppe3yJIbTaTaMH,
3aJlaHHBIMHA B crierudukanuu tectoBoro cirydas TCommandQueueTest1.

1 TCommandQueue Testl /7711111111111

[TpoBepsiem, cozmaercs mu 00bekT Trna TCommand
0 commands in command queue

Command added

1 commands in command queue

0 : [IOJIYYUTB M3 BXOJJHOM SYENKU
[Tpumep 3.4. XKypnan tecra

3aganue 2

s TecTupoBaHUs B3aUMOJCHCTBUSI OCTAJIBHBIX HEMPUMUTHUBHBIX KjaccoB (Taba. 2.1) mo
aHAJIOTUM C TPUBEJICHHBIM MPUMEPOM TpeOyeTcsi CaMOCTOATEIbHO pa3paldoTarh crenudpukanuu
TE€CTOBBIX CJIy4aeB, COOTBETCTBYIOIIUE TECTbI, MPOBECTU TECTUPOBAHUE M COCTABUTh TECTOBBIE
oTyeThl (Tadu. 2.2).

IIpakTnyeckas padora Nel0. CucremHoOe TeCTHPOBaHHUE

CucTeMHOE TECTHPOBAaHUE KAUYECTBEHHO OTJIMYAETCS OT HHTETPAIIMOHHOTO M MOJYJIBHOTO
ypoBHel. CHCTEeMHOE TECTHPOBAHHE PACCMATPHUBAET CHCTEMY B LIEJIOM W TPUMEHSETCS Ha YPOBHE
MOJTb30BATEIBCKUX MHTEP(EHCOB, B OTIUYME OT MOCIENHUX (a3 MHTETPAIIMOHHOTO TECTHPOBAHUS,
KOTOpOE oOmepupyeT Ha YpoBHE uHTep(deiicoB Momynel, XOTs HabOp Momayield MOXKeT OBITh
AQHAIOTUYHBIM. Pa3TU4HEI ¥ IIeNT ATHX YPOBHEH TecTUpoBaHus. Ha ypoBHE CHCTEMBI YacTO CIIOKHO U
Mai03(pPEeKTUBHO aHATM3UPOBATH MIPOXOXKICHUE TECTOBBIX TPACKTOPUI BHYTPU IPOTPAMMBI, & TAKIKE
OTCJIC)KUBATh TMPABUIBHOCTH pPabOThl KOHKpPETHBIX (yHKIMA. OCHOBHOW 3amadeil CHUCTEMHOTO
TECTUPOBAHMUSI SIBIISICTCS BBISIBICHHE JIC(PEKTOB, CBSI3aHHBIX C Pa0OTOW CHUCTEMBI B IIEJIOM, TAKUX KaK
HEBEPHOE HCIIOJb30BAHUE PECYpCOB CUCTEMBI, HENPEIYCMOTPEHHBIC KOMOWHAIIMHM JAHHBIX
MOJIb30BATEIBCKOTO YPOBHS, HECOBMECTHMOCTH C OKPY)KEHHEM, HENpelyCMOTPEHHBIE CIIEHApUU
WCTIOJIB30BaHUs, OTCYTCTBYIOIAS MM HEBEpPHAst (QYHKIIMOHAIBHOCTh, HEYZAOOCTBO B MCIOIH30BAHUHU
U TOMY TIOZI00HOE.

IlockonbKy CHCTEMHOE TECTMPOBAHHE IPOBOJMUTCS HAa YPOBHE  IOJb30BATEIBCKUX
UHTEppECcOB, TO MOCTPOEHUE CIELHATbHONM TECTOBOM CHCTEMBl CTAHOBHUTCS TEXHUUECKU
HeoOs3aTenbHbIM. OJHAKO OO0BEMBbl JaHHBIX Ha ATOM YpPOBHE TAaKOBbI, 4TO OOBIYHO Ooee
3G GEKTUBHBIM MOJIXOA0M SBISIETCS MOJHAs WM 4YacTHUYHAs aBTOMAaTH3allMs TECTHUPOBAHHUSA, YTO
MOKET NOTpeOOBaTh CO3AaHUS TECTOBOM CHCTEMBbl HaMHOro OoJjiee CII0XKHOM, uYeM cucreMma
TECTUPOBAHUS Ha YPOBHE MOJyJIEN MIIM X KOMOMHAIIHIA.

Heo6xonumMo NOAYEpKHYTb, YTO CYLIECTBYET JBa NPUHIMIIMAIBHO PAa3HBIX MOAXO0JA K
CHUCTEMHOMY TE€CTUPOBAHHUIO.

B nepBom BapuaHTe Ui TOCTPOEHHUS TECTOB HCIONB3YIOTCS TpeOOBaHHUS K CHUCTEME,
HampuMep, Uid Kaxa0ro TpeOOBaHUS CTPOUTCA TECT, KOTOPbIN IMPOBEPSET BHIINOJHEHHE JaHHOIO
TpeOOBaHMs B cHCTEME. JTOT MOJX0J OCOOCHHO IIMPOKO MPUMEHSETCS MpH pa3paboTKe BOCHHBIX U
HAy4YHBIX CHCTEM, KOIJa 3aKa3uMK BIIOJIHE OCO3HAeT, Kakas (YHKIHMOHAIBHOCTb €My HY)XHa, U
COCTaBIISICT TOJHBIA HAO0Op (popMaNbHBIX TpeGoBaHWil. TecTUPOBIIMK B JIAHHOM CITydae TOJBKO
MIPOBEPSIET, COOTBETCTBYET JIM pazpaboTaHHas cucTtemMa 3ToMmy Habopy. Takoil moaxos mpeanonaraet
JUIMHHYIO ¥ JOpOrocTosilyio ¢a3zy cOopa TpeOOBaHMIA, BBINOJHAEMYIO 10 Hadaja COOCTBEHHO



npoekta. B 3TOoM ciywae i ompeneneHuss TpeOOBaHWI OOBIYHO pa3pabaThIBACTCS MPOTOTHUIT
OyIylIei CUCTEMBI.

Bo BTOpOM moaxoae OCHOBOHM AJIsi OCTPOEHUSI TECTOB CIIY>KUT IPEACTaBIECHUE O Crocobax
UCIIONIb30BAaHUS NPOAYKTa M O 3ajadax, KoTopble OH pemaeT. Ha ocHoBe Oonee umnmu MeHee
(dbopManbHONH MOJENH MOIB30BAaTENs CO3MAIOTCS CIyYaW HCHOJIb30BAHUS CHUCTEMBI, IO KOTOPHIM
3aTeM CTPOSITCA COOCTBEHHO TecTOBbIe ciaydyan. Ciydail HCnob30BaHUs (Use case) OINMCHIBACT,
KaK CyOBEKT UCIIOIb3YET CUCTEMY, YTOOBI BBIMOIHUTH Ty WM UHYIO 3a/1a4y. Cy0beKThI U aKTephl
(actors) MOI'YT HCHOJHATh pa3iMyHble poiu mpu pabore ¢ cuctemoil. Ciydyam MCHoJIb30BaHUS
MOTYT ONUCHIBATHCS C PA3IUYHON cTeneHbto adcTpakuuu. Ciaydyan MCHOJIb30BaHUA HE 00s513aTeIbHO
OXBaThIBAIOT Kaxaoe TpeOoBaHHMEe. MOXKHO KOHKPETH3UPOBATh CJIY4YaH WCNOJIb30BAHUS U
paclpsATh UX B HA0OpHI Oosiee crnenu(pUYecKux ciayyaeB HCIO0JIb30BaHNs (IIOIIATOBOE ONMCAHME
cJIy4asi HCIIO0JIb30BaHUs). B KOHTEKCTE KOHKPETHOTO CJIy4asi HCIOJIb30BAHUSI MOKHO ONPEIEIINTh
OJIMH WM OoJblee yucio cueHapueB. CueHapuii NpeCTaBiIsSeT KOHKPETHBIM 3K3eMIUIIp cay4dasi
HCIOJIB30BAHHUA - NMYTh B MOIIATOBOM ONHMCAHUM CJIy4asi HCNOJb30BaHusi. Kaxzaplii myTh
(cueHapmii) B c1y4ae HCMOJIb30BAHUS J0JDKEH OBITh MpoTeCTUpOBaH (puc. 4.1).

TpeboBaHKA

Cnyuait
MCNONL20BaHKuA 1

Cny-ail
MCNONE30BaHWA 2

Cnyyait
MCNONL20BaHMA 3

Puc. 4.1. TecTupoBaHue Ciy4yaeB UCIOIb30BaHUS

BxonHbIe naHHBIC U KOKIOTO ClleHAPHUS HA/I0 BRIOUPATH CICIYIONIMM 00pa3oM:

. NnentudunmpoBate Bce 3HaueHUs (BXOJHBIE JaHHBIC), KOTOPHIE MOTYT 3aJ]1aBaTh
CYOBEKTHI JUIS CJIy4Yasi HCTOJIb30BAHUS.

. OrnpenenuTh KIacchbl IKBUBAJEHTHOCTH I KQXKI0TO TUTA BXOAHBIX JTAHHBIX.

. [TocTpouthb TabMUIYy CO CIIMCKOM 3HAYEHUH U3 Pa3IUYHBIX KJIACCOB SKBUBAJICHTHOCTH.

. [TocTpouth TecTOBBIE caydan Ha 0aze TaOIUIIBI C yYETOM BHEUTHUX OTPaHHYCHUH.

Jlanee mpu MOCTPOSHUH TECTOBBIX CJy4YaeB NMPUMEHSUTHCH 00a TMOIX0/1a U TPU BHITIOJIHCHUH
3aTaHA HEOOXOIMMO JICHCTBOBATH CIICIYIOMIUM 00pa3oM:

. Ha ocHoBe TpeboBaHuii onpeaenuTs cilydad UCIOJIb30BaHus (use case)

. Ha ocHOBe kax/10ro citydast UCIIOJIb30BaHMs (USe case) OCTPOUTh clieHapuu. - Jlis
Ka)JI0TO CLieHapHsl pa3paboTaTh TECTOBbIE CIy4au (HaOOp TECTOB).

IIpakTnueckas padora Nell. Cayyan HCIOJIb30BAHMSI CHCTEMHOI'0 TECTUPOBAHMS .

Ciyuyau ucnoJib30BaHus (use cases)

Onucanue ciayyasi MCIOJIb30BaHuA (use case) "'moa00p MOAMIMITHUKOB 1JIs1 OCH"



[TocnenoBarenbHO MPUXOAST JIBa MOAMIMITHUKA, TOCTYHAeT 3anpoc oT ocu. [Ipu mocryrienun
3ampoca OT OCH CHCTEeMa IMOAOHMpaeT JABa MOIIIMITHUKA W3 UMEIOMIMXCS Ha CKIAJE M BBIJAET MX B
BBIXOJHYIO SUCHKY.

PaccmoTpum 3TOT ciiydaii mcnmoJib3oBanus nojpobuee. CornacHo crienupuKaiy, cucreMa
TTOCTOSIHHO OTpAIIMBaET CKJIaJ U TepMUHAT OCH. [Ipu mocTyrieHnn noJmunHuKa (cTaTtyc ckiaaa 32)
cucTeMa ONpalIMBaeT TePMHUHAT MOAIIUIHUKA, (POPMUPYET U MOCHUIAET KOMaHIy CKJIaay "MPHUHATh
MOALIMITHMK" ¥ MOJIY4YaeT OTBET OT CKJIAJa O pe3yjbTaTax BbINOJIHEHUs KoMaH bl [Ipu nmocrymiennn
ocu (IOCTYIUIGHHU MapaMeTpoB OCHU IPH ONPOCe TEePMHHANA OCH) CHUCTeMa JOJDKHA IM0J00paTh
MOALIUITHAKY U3 UMEIONINXCSA Ha CKiaje, chopMHUpoBaTh KOMaHMABI JUIS MX BBIJAYM, MOCHATh HX
CKJIa/ly Y MOJIYYUTh OTBET O PE3YJIbTAaTE BHIIIOIHEHHSI KOMaH/I.

Jlaniee mpUBOJUTCS MOIIATOBOE OMMCAHUE ITOTO CIIydasi UCIIOJIb30BAHUS:

[Ipunsun Ha cxnan nepsblil nogmUNHUK (1-10)

[Ipunsiu Ha cknan Bropoit noamunHuk (11-20)

[Toctynuna ock (21-26)

[TonGupaem niepBbiid moammHUK 1151 ocH (27-30) IMonbupaem
BTOpO noAmMnHUK 11t ocu (31-34) 3aBepiiieHue BbIIaYN
koMaHn (35-39).

[Homarosoe onncanue cay4asi HCIOJIb30BAHUS

[TomaroBoe onucanue npuBeaeHO Ha puc. 4.2.



TepuMHHan
nogwHnHUKa

TepMHHan ocH

4 Hozepart x3apakTepHoTHE

o AqW HNHKK3

G. Bozepar xapakTepHoTHE

2. Bozepar craryca

Cknag, CHCTEMa

1. 0npog craryca cknana

3. MpH NOCTYNNEHHKM NOAWKHNHKES
zaNpoc X3pAKTEPHCTHE NOAW HAHKEE

5. 0npoc TepMHHAENG OcH

ocH

T.Mocenka cknagy KoMaHAH -
"MoNOEHTE NOAWKHAHKE"

-

8. Bozepart coobweHna

10. Bozepar coobw eHKWA o

o ApHeMe KOM3HAH

9. Onpoc cknana o pesyneTaTas
BRI MONHEHKA KOM3HAH

pexyneTaTax EElNONHEHKA

14, Bozepar xapakTepHcTHE

Ao QW HAHKHEZ

16. Bozepar mapak TepHGTHE

koM 3H AR 11. Onpoc cTartyca cenaga

12, Bozepar craryca

13. MpW NOCTYMAEHHK NOAW HNHKES
:ANpoc KAPAKTEPHCTHE MO AW HAHKKS

15. 0npoc TepMHHANE 0cM

ocH

20. Bozepat coobiu eHMA o
pPeXyAETATAX EHNOAHEHAA

24, Hoxppal xapaKT epHeTHE

noAgWHAOHKKZ

26 . Boxppat xapakTepHCTHE

17. Moo nka Genagy koMaHae -
"NoN0EKTE NOAWHOHKE"

18. Bozepar coofw eHKA
O MpHEME KoM 3H H

19. Onpoc cknaga o pexyAeTarTas
BRI MONHEHHA KOM3HAH

KOM3HAR 21, 0npoc etatyca conana

22, Bozepar craryca

23, MNpH NOCTYIAEHHH DO W HNHKES
:ANPOC XAPAXTEPHCTHE NOAW MIHHKE

25 Onpoc TepMHHaNa acH

0OcGH

Puc. 4.2. I[Ipumep use case

Cnmcok ajJbTepHATHBHBIX NyTel
B nmnomaroBom omnucaHuu ciydas

27, Moceneka cknagy KoMaHaw -
"MogobpaTe NogWHOHKE"

28, Bozepar coofWeHKA
O MPHEME KOMAHAH 29. 0Onpoc cknana o peryneTaTax
EEMONHEHKA KOM 3HAH
31, Moce nea cknagy KOMaHAR -
"MogobpaTe NogWHAHKE"

32, Bozepat coofueHKA
0 NPHEME KaMaHAH 33.0npoc cknana o peryneTaTan
EEIMOAHEHHA KOM 3H |
34 Bozepat coobiu aHWA O

pPe:yNETaTax EElNOAHEHHMA 35, Nocunka CENagw KOMaH gl -
KOM3HAH "raEepll eHHe ERIgaUH"

30.Bozepat coofiw eHKWA O
Pe:yNETATAN ERNOAHEHHA
KOMEHAH

36. Bozepat coobuweHua

¥.0npoc cknana o pezyneTaTax
0 NpMEme KOMaHAH

EEIMONHEHKA KOM3HAH

38, Bozepar coobw eHWA o

PEXYVAETATAX BRI MOAHEHAA
KOM 3HAH

39 KO HEL

HCIIOJIB30BAHUS paCCMATPUBAJICA ONTUMUCTHUYECKUIN

CLICHApHIi, HAIlpUMEp MPH aHAJIM3€ CTaTyca CKjiaJa B MyHKTax 3 U 11 cuuTanmocek, 4TO MOCTYIUI
noamwnnHUK. Ho Heo0X0aMMo paccMOTpeTh U BO3MOKHBIE allbTepHATUBHBIE CLIEHAPUU:

3, 11 - ananu3 craTtyca ckiaja:

3.a, 11.a - NOQMIUIIHUK B MAHUITYJISITOPE.



3.b, 11.b - cknax cBOOOIEH.

3.c, 11.c - omnOO4YHOE COCTOSHUE.
HpI/I HOJ'Iy‘-IeHI/II/I COO6IH€HI/I$I OT CKJIaJa O BBIIIOJIHCHHHW KOMAaH/bl CUMTAJIOCh, YTO KOMaHIa
BBITOJIHEHA 0€3 OIIMOKH, HO 3/IeCh TOXE CYIIECTBYIOT aJbTEePHATUBHBIC BAPUAHTHI:

8, 16,22, 24, 26 - moy4eHrne COOOIIEHHUS O BHITIOTHEHUH KOMAaH/IbI:
8.a, 16.a, 22.a, 24.a, 26.a - HET CKIIaa.
8.b, 16.b, 22.b, 24.b, 26.b - HET co0OIIEHNS.

8.c, 16.c, 22.c, 24.c, 26.c - KOMaH/Ia BLITIOJIHEHA C OIIHOKOM.
Chucok anbTepHATHBHBIX BAapPHAHTOB JUIS PACCMOTPEHHOTO CIy4yash MCIOJIB30BaHUS MOXKHO
IIPOJIOIKHUT.

IpakTnueckas padbora Nel2. Ilpouecc TecTupoBaHus.

Cneundukanusi TecToBoro ciaydas Nel
CocTosiHuE OKpYKEeHHS (BXOJIHBIEC JaHHbIE):
Cratyc cknaga ( StoreStat=32 ). [Ipuiien noAmMIHUK.

Cratyc oOMeHa ¢ TepmMuHaioM nommunHuka ( 0 - ecTh MOALIMIHHMK) M €ro HapaMmerpbl
( RollerPar="0 NewUser Depotl 1234561 121 1").

Craryc obmena ¢ tepmuHaiom ocu ( 1 - Het ocu) u ee mapametpsl ( AxlePar="1 NewUser
Depotl 12345610 12 12").

Cratyc komans! ( CommandStatus=0 ). Komanna ycnenrHo npussra.

Coob6menue ot ckiaga ( StoreMessage=1 ). Komana ycnenHo BbIIIOJIHEHA.

O>xuaeMasi HOCJIEe0BATEIbHOCTh COOBITHH (BBIXOIHBIE IaHHBIE):

Cuctema 3ampammBaet cratyc ckiaja (Bb3oB pynkiuu GetStoreStat ) u momydaer 32.

Cucrema 3anpaimmBaeT napaMmeTpbl noqmunauka (Boei3oB pyHkiun GetRollerPar ) u momydaer
0 NewUser Depotl 123456 1 121 1.

Cucrema 3ampammBaeT mapamerpsl ocu (Bbi3oB (ynkiun GetAxlePar ) m momywaer 1
NewUser Depotl 12345610 12 12.

Cucrema n006aBiseT B ouepeqb KOMaHJA CKJIaja Ha MocieaHee mecto komaHay SendR
(mosyunTh W3 MpHEMHUKA B sSUeiiky) (Bb3oB ¢yHkuuu SendStoreCom ) M moixydaeT cooOLieHne o
TOM, YTO KOMaH/la YCIEIHO npuHsTa - 0.

Cucrtema 3ampamiuBaeT CKJIaJ O pe3yibTaTaX BBIIOJHEHUS KOMaHMbI (BBI3OB (DYyHKIMH
GetStoreMessage ) 1 TToJly4aeT COOOIIEHUE O TOM, YTO KOMaH/1a YCIEITHO BBIMOTHEeHA - 1.

Cucrema 3ampammBacT cTaTyc ckiana (Bei3oB pynknun GetStoreStat ) m momydaer 32.

Cucrema 3amparimBaeT mapameTpsl noAmunauka (Be3oB ¢pyakiun GetRollerPar ) u momyuaer
0 NewUser Depotl 1234561 12 1 1.

Cucrema 3ampammBaeT mnapamerpbl ocu (Bbi3oB (yHkuun GetAxlePar ) m momywaer 1
NewUser Depotl 12345610 12 12.

Cucrema 100aBisieT B ouepeib KOMaH]l CKiIaja Ha niepBoe Mecto koManay GetR (momyuuts u3
IpUeMHHKa B suelKy) (Bb3oB (yHkuuu SendStoreCom ) M mosryyaeT cOOOIIEHHE O TOM, 4YTO
KOMaH/ia yCHemHo npuHsTa - 0.

Cucrtema 3ampamiuBaeT CKJIaJ O pe3yibTaTaX BBIIOJHEHUS KOMaHAbI (BBI30B (DYyHKIMH
GetStoreMessage ) 1 ToJiy4aeT cOOOIIIeHHEe O TOM, YTO KOMaH/1a YCIEIIHO BBIMOIHEeHA - 1.

N3mensieM cocTosiHuE OKpYKEHUSI (BXOJIHbIE JaHHbIE):



Cratyc oOMeHa C TepMHHAJIOM MOAIMUNHUKA ( | - HET MOAUIMIHHMKA) U €ro mapaMeTpbl
( RollerPar="1 NewUser Depotl 1234561 121 1").

Craryc obmena ¢ Tepmunaiiom ocH ( 0 - ecth ock) u ee mapamerpsl ( AxlePar="0 NewUser
Depotl 1234561012 12").

Oxunaemast ocCyIeI0BaTEeIbHOCTh COOBITHI (BBIXOIHBIE JaHHBIE):

Cuctema 3ampammBaet cratyc ckiaja (Bb3oB pynkiuu GetStoreStat ) u momyuaer 32.

CucreMa 3ampalrimBaeT napameTpsl noAmunauka (Bei30B ¢pynkiuu GetRollerPar ) u momyuaer
1 NewUser Depotl 123456 1121 1.

Cucrema 3ampamuBaeT mnapameTpbl ocu (Bbi3oB ¢yHkimn GetAxlePar ) u momywaer 0
NewUser Depotl 12345610 12 12.

Cucrema no0aBiseT B ouepe b KOMaH] CKIaja Ha mocieqHee Mecto komanay SendR (BbI3oB
¢ynkuun SendStoreCom ) U mosrydaeT cooOIEeHHEe O TOM, YTO KOMaH/1a YCHeIHo npuHsTa - 0.

Cucrema 3ampammiBaeT CKJIaJ O pPe3yibTaTaX BBIIOJHEHUS KOMaHABI (BBI3OB (DYyHKIHH
GetStoreMessage ) ¥ oJIy4aeT cooOIEeHHE O TOM, YTO KOMaH/1a YCIEIIHO BhIMOJIHEHa - 1.

Cucrema no0aBiseT B ouepe b KOMaH CKIIaja Ha mocieqHee Mecto komanay SendR (Bb13oB
¢ynkun SendStoreCom ) 1 moiyyaeT cooOUIEHHE O TOM, YTO KOMaHJa YCIEIIHO MpuHsTa - 0.

Cucrema 3ampammBaeT CKJIaJ O pe3yJbTaTaxX BBIMOJHEHUS KOMaHIbl (BbI30B (PyHKUIUU
GetStoreMessage ) 1 ToJiy4aeT COOOIIEHUE O TOM, YTO KOMaH/1a YCIEITHO BBIMOTHEeHA - 1.

Cucrema n106aBisgeT B ouepeab KOMaH] CKJaJa Ha MOoceHee MecTo KoMaHay Term (BbI30B
¢ynkuun SendStoreCom ) U mosrydaeT cooOIEeHHEe O TOM, YTO KOMaH/1a YCHeIHo mpuHsTa - 0.

Cucrema 3ampammiBaeT CKJIaJ O pe3yibTaTaX BBIIOJHEHUS KOMaHMABI (BBI3OB (DYyHKIHH
GetStoreMessage ) ¥ oJIy4aeT coo0IEeHHE O TOM, YTO KOMaH/1a YCIEIIHO BhIMOJIHEHa - 1.

Bo Bcex mocnemyronmx pasaenax OyJaeT moapoOHO paccMaTpUBaThCs UMEHHO 3TOT TeCTOBBIM
cJryvaii!

Onucanue mpouecca CHCTEMHOI0 TecTupoBaHusi PaccmoTpum

IPOIIECC CHCTEMHOTO TECTUPOBAHHMS:

Anamm3. Tectupyemas cucrema aHanuzupyercs (IpoBepsieTCs) Ha HAJIMYUE OIpPe/IeIeHHbIX
CBOWCTB, KOTOPBIM HAJ0 YJEIUTh 0cO00e BHUMAHUE, U ONPENEISIOTCS COOTBETCTBYIOIINE TECTOBbIE
cayqam.

IMocTpoenne. BriOpaHHble Ha CTaguM aHAIU3a TECTOBBbIE CJAY4aW TEPEBOIATCS Ha S3BIK
MIPOrpaMMHUPOBAHUSI.

BbinosiHenue u aHaau3 pe3yJbTaToB. [IpOM3BOAUTCS BBINOJHEHHE TECTOBBIX CJIy4aeB.
[TonmydeHHbIe pe3yNbTaThl AHATM3UPYIOTCS, YTOOBI OIMpPENeINTh, YCIEIIHO U TMpoIjia cHcTeMa
HCTIBITAHUS HA TeCTOBOM Halope.

[Tponecc 3amycka TECTOBBIX CIy4YaeB M aHAJM3a IOJYYEHHBIX DPE3yJIbTAaTOB JIOJKEH OBITH
MOJIPOOHO ONKCaH B TECTOBBIX MPOLETYypaXx.

Jlanee MBI paccMOTpPUM TPHU Pa3IMYHBIX MOJAXO0/A, KOTOPBIE HCIOIb3YIOTCS MPU CUCTEMHOM
TECTUPOBAHUU:

. Pyunoe TectupoBaHnue.
. ABTOMAaTH3alMsl BBINOJHEHHUS W TPOBEPKH pPE3yIbTaTOB TECTUPOBAHUS C

IMOMOIIBIO CKPHIITOB.

. ABTOMaTHYECKas TeHepalys TECTOB Ha OCHOBE (POPMAJIbHOTO OMHCAHUSI.

IIpakTnueckasi padora Nel3. Pyunoe TectupoBanue



Haubonee pacnpocTpaHeHHBIM CIOCOOOM Pa3pabOTKH TECTOB SIBISIETCS CO3JAaHUE TECTOBOTO
Koma BpyuHylo. Takoii cmoco0 co3maHusi TECTOB SBISETCS HauOoiee THOKAM, OIHAKO
MPOU3BOJIUTEILHOCTh ~ TECTUPOBIIMKOB TIPU  CO3JaHMU  TECTOBOTO  KOJa COM3MepuUMa  C
MIPOU3BOUTENLHOCTHIO Pa3pa0OTYMKOB MPHU CO3/IaHUU KOAA MPOIYKTa, a 00BEMBI TECTOBOTO KOJa
gacTo ObiBaroT B 1-10 pa3 Gosbiiie 00beMa caMoro MpoIyKTa.

B »TOoM cnywae 3amyck TECTOB OCYILIECTBIsieTcs BpyuHyro. lIpoBepky, mnpomnuia
TECTUpyeMasli CHUCTEMa WCIBITAHUS Ha 33JaHHOM TeCTOBOM CJIy4ae, TECTHPOBIIUK TaKkKe
OCYIIIECTBIISIET BPYYHYIO, CpaBHUBas (PaKTUUECKHE PE3yJbTaThl XypHajga TeCTa C OKHJAaeMbIMH
pe3yJibTaTaMu, OMMMCAHHBIMH B CIIEIU(UKAIUN TECTOBOIO CJIy4as.

Oyukmuu  dll-6ubnmuorekn  obOecneunBarOT oOpalieHHe K CepBepy JUISL  TONydeHUs
WHPOPMALIUM O COCTOSHMM JJIEMEHTOB KOMIUIEKCA W BO3BpAIIAlOT cepBepy HMHGOPMAIHMIO O
(YHKIIMOHUPOBAHUM CHUCTEMBI. 3HAUYUT, IJIS MOJCIMPOBAHMS COCTOSIHUS OKPY>KEHUS ( BXOAHBIX
JaHHBIX ) HEOOXOIUMO CO3/aTh CIEITUATBHBIA CepBep.

KpoMe TOro, HEOOXOOMMO COXpaHATh IOJNy4aeMyl OT cepBepa HWHPOPMALHUIO O
(YHKITMOHUPOBAHUH CUCTEMBI ( BLIXOJHBIE JaHHBIE ) B )KypHaje (puc. 5.1).

HypHan
CHCTENEI

Cuctema

1L

Store. dif

Axle dil Bearing.dif

AyHan
TECTS

Teck

Puc. 5.1. Cucrema u ee okpyxeHue (py4HOE TECTHPOBAHUE)

[Tpu pa3paboTke TeCTOB ObUI UCIIONB30BAH CIAEAYIOMINN MOAXO: -
COCTOSIHHE OKPY>KEHUS 3a]aeTcs B TeCTE (BXO/HbIE JTaHHbBIE);

. B TECTE CO3/IAETCs CEPBEP:
o cepBep 1o 3arpocy ot dll nepenaetr nHPOPMALIKIO O 33JaAHHOM COCTOSTHUM OKPY>KEHUS;
o cepsep noayyaet oT dll nadopmanno 0 yHKIIMOHUPOBAHUU CUCTEMBI; -

nojryyaemasi ”HpOpMaLus COXpaHsIeTcsl B )KypHaJe TecTa.

IHoapoOHoe onucanune TecTOBOrO caydasi Nel

O3HaKOMIJIEHHE C HACTOAIINM ITYHKTOM MOJIC3HO NPCABAPUTH U3YUYCHUCM II. 7, COACPKALICTO
ONMCaHUE PYYHOTO TECTUPOBaHHUA. 3/1€Ch paccMaTpUBaeTcsi Ta 4acTb Tecta Ha C#, KOTOpyro Bam
NPUIETCS HAmUCcaTh CaMOCTOATENbHO NpU BBIMONHEHUM 3anaHuil. IlpuBeneHHbI mpumep ObLI



pa3paboTaH B COOTBETCTBUM cO creuudukanueid tectoBoro ciydas N1. J[nsg mpocroTel Oyaem
CUMUTATh, YTO COOBITHS MPOUCXOJAT MOCIEAOBATEIBHO B CTPOro 3aJaHHOM mopsake. PeanbHo Hamia
cucTeMa MpejACTaBiIsgeT COOOH MHOTIONOTOYHOE IPUIIOKEHHUE, IO03TOMY MBI HE MOXKEM 3TO
rapaHTUPOBATh.

class Testl:Test { override
public void start()

{//3amaem coctosiHue OKpYyXeHHs (BXOJIHbIE TaHHBIC) StoreStat="32";
//TlocTynu MOIITUITHUK
RollerPar="0 NewUser Depotl 123456 1 12 1 1";

//ctaTyc oOMeHa ¢ TepMuHaNoM noamumnauka (0 - eCTh MOAIIUITHUK)

//n ero mapaMeTpsl
AxlePar="1 NewUser Depotl 123456 1 0 12 12";

//ctatyc oOMeHa ¢ TepMuHanoM ocH (1 - HEeT ocH) U ee mapameTpbl

CommandStatus="0"; //komMaHma yCrenHo npuHATa

StoreMessage="1"; //ycrientHo BBIMOJTHEHA

//Tlomyyaem nHpOpMaNHIo 0 PYHKIIMOHUPOBAHUN CHCTEMBI

wait("GetStoreStat"); //onpoc craryca ckinaga wait("GetRollerPar");

//Tlony4yenne nHMOPMALIUK O MIOANIUITHUKE C TepMuHana noamumanka wait("GetAxlePar");
//Mony4yenne napopmanuu o6 ocu ¢ TepmuHana ocu wait("SendStoreCom");

//mobGaBneHe B oYepeab KOMaH CKJIa/la Ha IIepBOE MECTO

//komanpl GetR (mosyunTh U3 MpUeMHUKa B stueiiky) wait("GetStoreMessage");
//TlomydeHne cooOIIEeHUs OT CKIaaa O Pe3yIbTaTaX BBHITOJHEHHS KOMaH/IbI

//B pe3ynbTare nepBbli NOIIMIMITHUK TOJKEH ObITh PUHST

wait("GetStoreStat"); //onpoc craryca ckinana wait("GetRollerPar");

//Tlony4yenne nHGOPMALINN O TOANIUITHUKE ¢ TepMuHaia noammmanka wait("GetAxlePar");
//Tlonyaenne napopmanuu 06 ocu ¢ TepmuHana ocu wait("SendStoreCom");

//nobaBrieHre B ouepeb KOMaH I CKJIaja Ha IEpBOE MECTO

//komanel GetR (momyunTh U3 MpueMHUKa B stueiiky) wait("GetStoreMessage");
//Tlony4yeHue cooOIIeHUs OT CKIIaZa O pe3yjIbTaTax BBIMOIHEHUS

//komaH[Ipl. B pe3ynbraTe BTOpOH MOJIINITHUK JI0JKEH OBITh IPUHAT

//3amaeM HOBOE COCTOSTHUE OKPYKEHHsI (BXOHBIC TAHHBIE)
RollerPar="1 NewUser Depotl 123456 1 121 1";

//cTaTyc 0OMeHa ¢ TepMUHAJIOM MOIIIUITHUKA (1 - HET MOAIIUITHIKA)

//n ero mapaMeTpsl
AxlePar="0 NewUser Depotl 123456 1 0 12 12";

//ctatyc oomena ¢ TepmuHanoM ocu (0 - ecTh och) U ee nmapameTpsl //I[lomyuaem
UH(GOPMAIHIO O PYHKIMOHUPOBAHHH CHCTEMBI

wait("GetStoreStat"); //onpoc craTyca ckiana

wait("GetRollerPar");

//Tlonydenne nHGOpMaIUK O TOAIMIUITHUKE ¢ TepMuHaia noamunauka wait("GetAxlePar");
//Mlony4yenne nHpopmanuu 00 OCH ¢ TEPMUHATA OCH

wait("SendStoreCom");//[lob6aBienne B ouepeap KOMaH CKJIa/ia Ha MOCIeIHEES

mecto //koManasl SendR (stueiiky Ha Beixon) wait("GetStoreMessage");

//TlomyyeHne cooOLIeHUs OT CKJIaJa O pe3yJibTaTax BBIIOIHEHUS //KOMaHIbI



//B pe3ynbTare nepBbli MOIIIMITHUK JIJIs1 OCH JA0JDKEH ObITh BeigaH wait("'SendStoreCom");
//[lob6aBneHune B ouepeab KOMaH/ CKJIaaa Ha MOCIETHEE MECTO

//xkomanapl SendR (stueiiky Ha Bbixon) wait("GetStoreMessage");

//Tlony4eHne COOOIICHUS OT CKIIaZa O pe3yIbTaTax BBIMOJHEHUS //KOMaH/IbI.

//B pe3ynbTare BTOPOU MOAMUITHUK JJIT OCH JoJIKeH ObITh BhtaH wait("'SendStoreCom");
//[lobaBneHHEe B OYepeib KOMaH CKJIa/la Ha MOCIEeTHEE MECTO

//komanpl Term (3aBepiienue koman Beiaun) wait("GetStoreMessage");

//TlomyueHne COOOLICHHUS OT CKJIaJa O pe3yJIbTaTax BBITIOJTHEHUS

//KOMaHIbI
finish();

}

} Ilpumep 5.1. [Ipumep dparmenta tecta (BapuaHT

1)

[Tpu pa3paboTKke TECTOB HE 00SA3aTENHHO JOKHUAATHCS KAXKIOTO COOBITHS, KOTOPOE TOJIKHO
MIPOUCXOUTHh B COOTBETCTBUU CO CIy4aeM HCIOIB30BaHUs. J|0CTaTOYHO BBI3BATH Wait JIJIsi COOBITHIA,
Moclie HACTYIJICHUS KOTOPBIX HAJI0 MEHATh COCTOSHHE OKpykeHus. B mepuon oxumanus
HACTYIUJICHHSI COOBITHS, 33/IaHHOTO B Wait, MOXKET MMPOUCXOUTH JIF000€ KOTUYECTBO IPYTUX COOBITHIA.
Bce atu coObITHs OyayT 3aHeceHb! B KypHaJ. [Ipr HEOOXOIUMOCTH KJ1aTh HE TIEPBOTO, a N-T'O BHI30BA
MOXHO BBI3BIBaTh Wait ¢ OJIHUM M TE€M JK€ MapaMeTpoM n pa3 (Hampumep, B mmkie). [Ipu Ttakom
MOJAXO0JIe TeCT OYyIeT ropasao Kopode, HApUMep MPHBEICHHBIA BBINIC TECT OyaeT BBHITJISACTH
CJIEIYIOIIUM 00pa3oM:

class Testl:Test

{

override public void start()

{

StoreStat="32";//IIpuien mommImHIK

RollerPar="0 NewUser Depotl 123456 1 12 1 1";//ero mapameTpbl
AxlePar="1 NewUser Depotl 123456 1 0 12 12";//aet ocu
CommandStatus="0";//koMana yCrenHo NpuHsTa
StoreMessage="1";//koMaH/1a YCIIEIIHO BHIMOJIHEHA
wait("SendStoreCom");//miepBblil MOAIIUITHUK IPUHSAT
wait("SendStoreCom");//BTOpoi MOAUIMITHUK TPUHST
RollerPar="1 NewUser Depotl 123456 1 12 1 1"; //6onbiie HET
HO/IINITHUKOB

AxlePar="0 NewUser Depotl 123456 1 0 12 12";//ectb oCb
wait("SendStoreCom");//BbI1aua MOAMIMITHUKA
wait("SendStoreCom");//BpI1aua MOANTUITHHKA

wait("SendStoreCom");//3aBepiieHue BbAaun
finish();} }

[pumep 5.2. [Ipumep pparmenrta tecta (Bapuanr 2)

IIpakTuueckas padora Nel4. Onucanme TeCTOBbIX MPOLEAYP.

Onucanue TeCTOBBIX NMPOLEAYP



TecroBble MpoLeaypsl - 3T0 (GOpMaNIbHBINA TOKYMEHT, COJep KAl onucaHre HEOOXOIUMBIX
1aroB JJis BBIIIOJHEHUS TECTOBOTO Habopa. B cilydae pyyHBIX TECTOB TECTOBBIE IPOLEAYPHI
CoJZiepKaT TOJIHOE OMMCAaHHE BCEX IaroB M MPOBEPOK, MO3BOJISIOUIMX MPOTECTUPOBATH MPOLYKT U
BbiHeCcTH BepAuKT PASS/FAIL. Ilpouenypsl MOMKHBI OBITH COCTAaBIEHBI TaKMM OOpa3oM, YTOOBI
A1000M MH)KEHEp, HE CBSI3aHHBIA C JAHHBIM IPOEKTOM, ObLI CHOCOOEH aJeKBAaTHO MPOBECTH LMK
TECTUPOBaHMsI, 00J1a/1as1 TOJILKO CAMbIMH 0a30BBIMH 3HAHUSIMH O MIPUMEHSIOLIEMCS HHCTPYMEHTAPHH.

Kak 3anycTurhb Tect
J1s TOro 4ToOB! 3aIyCTUTh TECT, HYKHO!

B mertone Class1.Main co3naTh 3K3eMILISIp HOBOTO KJlacca U BbI3BaTh ero mMeto/ start. Tak kak
MECTOL start sgABIIsIETCS BI/IpTyaJIBHLIM, TO MOXHO 06paIlIaTI)C${ K TE€CTaM, I/ICHOJ'IB3Y$I CCBIJ'IKy Ha THUII
Test. D10 menaeTcsa Tak:

Test t = new <Bam kiacc-moTomMok Test>;
t.start();

Cobpatb ¥ 3aITyCTUTh MPUITIOKEHHE.

IIpoBepka pe3yIbTaTOB BBINOJHEHHUS] TECTOB (CPABHEHHE C 0KUAaeMbIM pPe3yJIbTATOM)

[Tocne 3aBepiueHus TecTa ciaelyeT IpOCMOTPETh TEKCTOBbIH KypHau Tecta ( ..\SystemTesting\
ManualTests\Tests\bin\Debug\log.log ), 9TOOBI BBIICHUTH, Kakas IMOCIEAOBATECIHLHOCTh COOBITHI B
cucteMe Oblna peanbHO 3adUKCHpoBaHa (BBIXOAHBIE JAaHHBIE) UM CPAaBHUTh UX C OXKUAAEMBIMHU
pe3yabTaTaMy, 3aJJaHHBIMH B ClIelU(UKAIIUN TeCTOBOro ciaydas Nel.

Kak ye ynoMuHanoch, KpoMe *ypHaja TecTa, CO3JaeTCsl elle U COOTBETCTBYIOIIUN KypPHAJ
cucrembl. B 000ux XypHanax coxepkurcs UH(OpMalLKsa O MPOUCXOAUBIIUX B CUCTEME COOBITHUSX.
Jlo Toro, Kak Bpy4YHYIO CpaBHMBATh JKypHall TeCTa C OKMAAEMBIMU pe3yjbTaTaMM, 3aJaHHBIMH B
crenu(UKAId TECTOBOTO CIllydas, Bbl MOXETE€ HUCHOIb30BaTh SystemLogAnimator (m. 14) mns
BU3YyaJM3allM COOTBETCTBYIOLIETO >KypHaja CHCTEMbl W NOJYYUTh HArjsiAHOE (B TOM 4YHUCIE
PETPOCHIEKTUBHOE) IMPEACTaBICHUE O TOM, KakK (PyHKIMOHHpOBajla CHUCTEMa. OTO BaXXHO MpHU
pa3paboTKe TECTOBBIX ClydyaeB, MOTOMY YTO, HE 3Has B JETAJAX, KaK pabOTaeT CUCTeMa, MOKHO
HanMcaTh HenpaBWIbHBIM TecT. Heo0XoanMo HaydMThCS OTIMYATh, YTO Bbl B JEHCTBUTEILHOCTH
OOHapy>KWIN - OIIMOKY B CHCTEME WJIM Pe3yibTaT pabOThl HENIPABHIBLHOIO TECTA.

IIpumMep HenpaBUILHOIO TeCTa

[Ipeanonoxxum, uto Bel He moHsun [lpunoxenue 2 (FS) Bo Bcex meransx ¥ HEMpPaBHIHHO
cocTaBuiIM crienudukanuio TectoBoro ciaydas Nel u rect. Hanmpumep:

//3amaeM coCTOsSIHUE OKPYKEeHHsI (BXOJIHbIC TaHHbIe) StoreStat="32";
//TIoCTyNU MOAMIUITHUK

//Tlonydaem uHGOpMaLHUIO 0 PYHKITMOHUPOBAHUHA CHCTEMBbI
wait("GetStoreStat"); //onpoc craTtyca ckinana

//BmecTto TOro, 4To0bl NOAYYUTh HHPOPMAIIUIO O MOIIIUITHUKE C
//TepMUHaJa TIOAMUITHAKA, MBI XOTUM TOJIYYUTh HH(POpMAITHIO

//06 ocu ¢ TepMHHATIA OCH
wait("GetAxlePar");

B >xypHane Tecta Mbl YBHIUM CIIEIYOIIYIO HHGOPMAIHUIO:
CALL: GetStoreStat 0

RETURN: 32

CALL: GetRollerPar

RETURN: 0 NewUser Depotl 123456 1 1211



CALL: GetAxlePar
RETURN: 1 NewUser Depotl 1234561 0 12 12

['maBHOE - cyMeTh pa300paThCsl U UCTIPABUTH CHEUU(UKALIUIO TECTOBOTO CIIydyasl U TECT, €CIIH
BBI CAaMH JIOITyCTHJIN OIITHOKY.

IIpakTH4eckas padora NelS. BeinosiHeHHe TeCTHPOBaHUS.

3amanmue 3

Hns TectoBoro ciydass Nel HeoOXOAMMO COCTaBHTH TOJHBIA CIHUCOK BCEX BO3MOKHBIX
albTEPHATUBHBIX TyTed (cM. moxapazaen "CHHMcOK anbTepHATUBHBIX IyTed") W pa3paboTarth
COOTBETCTBYIOIINE TECTHI.

Kpowme Toro, Heo6xoaumo:

. BEIOpaTh cayvai HCNO0JIb30BAHUS Ha OCHOBaHMM  JIepeBa

peuieHui (
.\SystemTesting\Decision Tree.vsd );

. COCTaBUTh MOILIArOBOE OMMCAaHUE BHIOPAHHOTO Clly4dasl CIOJIb30BaHUS;

. y4ecTh BCE albTepHATUBHbBIC MTYTH;

. COCTAaBHUTh CHENMU(UKALUU TECTOBBIX CIIy4acB;

. pa3paboTaTh COOTBETCTBYIOIINE TECTOBBIE CJIy4aH (TeCThbl) ; - COCTaBUTh

TeCTOBbIE 0TUYeThI (Ta01. 2.2).

IIpakTyeckas padora Nel6.

ABTOMaTH3aIUS TECTUPOBAHHUSA C ITIOMOIIBIO CKPHUIITOB

OO0m1as TeHACHIMS TOCIETHETO BPEMEHH MPEAYyCMAaTPUBAET MAKCUMAIbHYIO aBTOMATH3AIHIO
TECTUPOBAHUS, KOTOpAas TO3BOJISIET CHPABIATHCS C OOJBITUMH OObEMaMH JaHHBIX W TECTOB,
HEOOXOUMBIX JIJIS COBPEMEHHBIX TPOJTYKTOB.

B osTom ciyuae 3amyck TecTOB M TpOBEpKa TOrO, YTO TECTHpyeMash CHCTEeMa IIpOoIia
HCIBITAHUA HAa 3aJJaHHOM TE€CTOBOM CJjiy4dae, GYI[CT OCYHICCTBJIATHCA aBTOMATHYCCKU.

3neck erie pas moBTopuM, uto GyHKIuH B dll ObuH mepenucans Tak, 9TO OHU 00paIIaTes K
cepBepy UIsl MONy4YeHHUs UH(DOPMALUKA O COCTOSHUHU DIIEMEHTOB KOMILJIEKCA U BO3BPAILAIOT CEPBEPY
uH(popMalrio 0 (yHKIIMOHUPOBAHUM CUCTeMBI. JlJis 3afjaHusi COCTOSHUS OKPYKEHHUs ( BXOTHBIX
JaHHBIX ) HEOOXOJIMMO OOPAaTHTHCS K CEepBEpYy M IepeaaBaTh eMy HeoOxoaumyro umHbopmaruio. B
JTAaHHOM clly4ae ObLT pa3paboTaH cepBep, KOTOPBIM Kpome MpHemMa U nepenadyud WHGopMaluu ele
OCYIIECTBIISIET MPOBEPKY MPABWIBHOCTH IMOBEACHHS cucTeMbl (puc. 6.1). OH mpencraBiser coboit
MOJIENIb TECTHPYEMOH CHCTeMBl. B pamkax Mojaenw 3aJaHbl OXHUJAaeMble pe3yabTaThl |
OCYIIECTBIISIETCS CPABHEHNE BBIXOJAHBIX JAHHBIX C 03KHIa€MbIMH pe3yabTaTaMu. XOTS CYUTAIOCH,
4YTO pa3paboTaHHAas MOJENb SIBISETCS KOPPEKTHOM, IMOJHOM M HENpOTHBOPEUYMBOW, Y Bac €cThb
peasibHas BO3MO>KHOCTh HAWTH OIIMOKU U B CAMOM MOJIEIH.

[Ipu paspaboTke TecTOB OBLI HCIOJIB30BaH CIEAYIOIIMN MOAXOM: -

COCTOSIHME OKpYKEeHMs 3aJaerci B TecTe ( BXOAHbIe JaHHbIE ); -

pa3paboTaHHEBII cepBep:



o nepeaaer HHPOPMALMIO O 3aJJAHHOM COCTOSIHUU OKpY>KEHHH 110 3arpocy ot dll; o
nostydaet ot dll undpopmanmio o GyHKIMOHUPOBAHUN CUCTEMBI (BBIXOJIHBIE JaHHBIE);

o) CpaBHHBACT BBIXOJHBIC JAHHBIC C O KNAACMbBIM PEC3YyJIbTAaTOM.
. nojxydaemasi MH(opmanus COXpaHsIeTcsl B )KypHaie TecTa;
. crpoutcs Tabnuna nokpeitTus FS (..\SystemTesting\ScriptTests\Logs\summary.html ).

IlogpodHoe onucanue TecToBoOro cay4yast Nel

W3ydyeHne HACTOSIIET0 IMYHKTAa IOJE3HO MpEIBapUTh O3HAKOMIJIEHHEM C 1.8, B KOTOPOM
OIMMCaH 1OoAXO0J K aBTOMATU3allMKM TCCTHPOBAHUA C TIOMOMIIBIO A3bIKa CKPHIITOB. 3IIGCB
paccMaTpuBaeTcs TecT Ha tcl, momoOHbIe TecThl HEOOXOAMMO OyIeT MHUcaTh CaMOCTOSITEIBHO MPHU
BBINOJIHEHUH 3a/1aHuil. [IpuBeneHHbli npumep OblI pa3paboTaH B COOTBETCTBUU CO cnenudukanueit
tectoBoro ciydast Nel. /Iy mpocToThl OyeM CUUTaTh, YTO COOBITHS MIPOUCXOIAT MOCIEA0BATEIBHO B
CTPOro 3aJ]aHHOM HopsiiKe. PeanbHO Halla cucteMa - MHOTOIIOTOYHOE MPHIIOKEHHE, II0ATOMY TaKoe
YCIIOBHE AJIEKO HE BCET/1a MOXHO TapaHTHPOBATb.

HiypoHan
CHCTEME

Cuctema

1L

Store. dif

Axle il Eearing.dlil

Tabniusa
MoKpeIma F S

HipHan

Tecr e

Puc. 6.1. Cucrema u ee okpyxeHue (CKpunThl) source bin\\
srv.tcl //3ammyck cepBepa global StoreStat //craryc ckinana
global RollerPar //Tepmunan nomgmmumnuuka global
AxlePar //repmunan ocu global CommandStatus
//BO3BpalaeMoe 3HaueHHEe (PyHKIIUN
//SendStoreCom o pe3ysbTarax moiy4eHus KoMaHasl global
StoreMessage
//coo0mIeHre OT CKJIaJa O pe3yJibTaTaxX BBITIOJHEHUS KoMaHbI global
rollers found //1 (Mo>xHO TTO100OPATH TTOIXOSATITHI
/monmmnuuk wim 0 (Hens3s) global fds //cTpoka nmst rpader
"[TokperTrie FS" B uTOoroBoii //Tabnuiie pe3ynbTaToB TECTUPOBAHUS
(mo ymommuanuto - Default) global last command //mocnenusis



KOMaHJa TecTupyemoii cucteMsl global allowed //criucok
paspemnieHHbIX koMaHn set fds "1.a.1; 1.a.4; 2.a; 2.c; 3.a; 4.¢c"

//moKpBIBaeT 3aaHHbIe MyHKTHI FS
StartTest Warehousetest0001 //3amyck Tecta Timeout 30

// mporiecc TecTupoBaHus OyAeT npepBaH yepe3 30 cek

//3amaeM COCTOSIHHE OKpYKEHUS (BXOIHbBIE TAHHBIC)
set StoreStat 32 //TTocTynui MOAMIMITHUK set
RollerPar "0 NewUser Depotl 1234561121 1"

//cTatyc 0OMeHa ¢ TEPMHUHAJIOM TTOIITUITHIKA

/(0 - ecTp TMOAIIMIHKK) W €ro mHapaMeTpsl set
AxlePar "1 NewUser Depotl 12345610 12 12"

//ctaTyc obmeHa ¢ TepmuHaiiom ocu (1 - HeT ocu)
//n ee mapaMeTpsl

set CommandStatus 0 //komaHa ycCIenHo npuHsITa set
StoreMessage 1 //komanaa ycnemnHo BeirmoHeHa set rollers found
1 //M0oxHO O00PATh MOAXOIAIININ MOAIIUITHUK

//Tlonydaem uHbOpMaIyio 0 GYHKIIMOHUPOBAHUU cUCTeMbl Wait
"GetStoreStat *" 0 1

//Heorpannuennoe Bpems (0) sxeM noiyueHus: komansl ('ompoc
//ctatyca ckiana'") v eciu KoMaH/a He MoJydeHa, To OyaeT

//3apukcupoBana ommodka (1)
Wait "GetRollerPar" 0 1

//Heorpanndennoe Bpems (0) sk1eM TOTyYeHUS] KOMaHIbI
//("onyauTh HH(GOPMAIIHIO O TIOIIUITHUKE ¢ TSPMHUHAJA MOAIIUATHUKA')

//m ecnu KOMaHAa He MoJydeHa, To OyeT 3aduxcupoBana ommoka (1) set
allowed [list "GetAxlePar"]

//TlomydeHne KoMaHabl "MOIyYnuTh HH(pOpMaIHo 00 OCH ¢ TEpMUHAIA

//ocu" pa3peleHo 1 He J0JKHO BbI3BAaTh OLIHMOKY
Wait "SendStoreCom 1 *" 10 1

//B teuenue 10 cekyHn xaeM MoaydeHus] KoMaH bl ("' 100aBUTH B
//ouepenb KOMaH[ cKiajia Ha nepBoe mecto komanay GetR (1 -
//TIOyYnTh U3 IPUEMHHKA B STYEHKY)" M €CITM KOMaH/Ia 3a 3TO

//BpeMs He TIofy4deHa, To OyaeT 3adukcupoBana ommoka (1) Wait
GetStoreMessage 0 1

//Heorpanndennoe Bpems (0) sx1eM HOTyYeHUS] KOMaHIbI
//("moyYuTh COOOIIEHHE OT CKJIaa O Pe3yJIbTaTax BBHIOJHEHHUS
//komMaHABI") B €ClI KOMaH/1a He TIoJIy4YeHa, TO OyIeT
//3apukcupoBana ommoka (1)

//B pe3ynbTare NepBbli MOIIHITHAK JTOJDKEH OBITh IPUHAT

set allowed [list] Wait "GetStoreStat *" 0 1

//Heorparmaennoe Bpems (0) sxaem nmomydeHust Komaus ("'ormpoc
//cTaryca cknana") M eciM KOMaHa He TIOJIy4eHa, TO OyIeT

//3aukcupoBana ommoOKa (1)
Wait GetRollerPar 0 1



//HeorpannuenHoe BpeMs (0) »xaeM HOoTydeHus: KOMaHIbl
//("monyunTh MHGOPMALIMIO O TOJIIMITHUKE C TEPMHUHATIA
//moamunHUKA") ¥ €CJIM KOMaH/1a He TToJTy4YeHa, TO Oy1eT

//3aukcupoBana ommobka (1) set
allowed [list "GetAxlePar"]

//TlomyueHre KoMaH bl "MOIy4YUTh UH(POPMAIHIO 00 OCH C TEPMHUHANA

//ocu" pa3pelieHo U He TOJDKHO BBI3BATh OMIMOKY
Wait "SendStoreCom 1 *" 10 1

//B teuenue 10 cekyH kaeM MonydeHus] KoMaH bl ("' 100aBUTH B
//ouepens KOMaH] CKJIaza Ha mepBoe Mecto komanay GetR
//(1 - mosry4nTh U3 MPUEMHUKA B sUEHKY)") M €clIM KOMaH[a 3a

//3TO BpeMs He moay4yeHa, To OyAeT 3adgukcupoBaHa omuodka (1) Wait
"GetStoreMessage" 0 1

//Heorpanmdennoe Bpems (0) sk1eM TOTydeHUs] KOMaHIbI

//("OMy4YnTh COOOIIEHHWE OT CKJIaJa O pe3yJibTaTaX BBIMOJIHCHHUS //KOMaHABI") W eCiH
KOMaH/Ia He TI0JIy4eHa, TO OyeT

//3adukcupoBana omuoOka (1)
//B pe3ynbTare BTOPOU MOANIMITHUK JOJDKCH OBITh IPUHST

//3amaeM HOBOE COCTOSIHUE OKPY>KeHUS (BXOHBIC JAHHBIE)
set StoreStat 32 //IToctymmn moammuauk set RollerPar {1
NANAO0OOOOO}

//cTaTyc 0OMeHa ¢ TepMUHAIOM MOIIIUIHUKA (1 - HET MOAMIUITHUK)

//m ero mapametpnl set AxlePar "O NewUser
Depotl 12345610 12 12"

//ctatyc obmena ¢ TepmuHaiom ocu (0 - ecTh 0Ch) U
//ee mapameTpbl

//Tlonyyaem uHpopMalmio 0 GyHKIMOHUPOBAHUM cucTeMbl Wait
"GetStoreStat *" 0 1

//Heorpanndennoe Bpems (0) kaem nmoydeHust KomaH sl ("'ormpoc
//ctaTyca cknaaa') v eciau KOMaH/a He MOoJIy4eHa, TO OyJaeT

//3apukcupoBana omuodka (1)
Wait "GetRollerPar" 0 1

//Heorpannuennoe Bpems (0) sxJ1eM HOTyYeHUs] KOMaH bl
//("momyauTh HHGOPMAIIHIO O MOIIUITHIUKE ¢ TEPMHUHAIIA
//mommmnHuKa") ¥ eciIM KOMaH/a He TIoJIy4eHa, To OyaeT

//3aukcupoBana ommoOKa (1)
Wait GetAxlePar 0 1

//Heorpanmdennoe BpeMs (0) sk1eM TOTydeHUS] KOMaHIbI
//("mony4nTh MHGOPMALIHIO O OCH C TEpMHUHAIA OCH") U €CITU
//komMaH[1a He TIoy4eHa, //To Oynet 3adukcupoBana omroka (1)

//B pe3ysbTare T0JDKHA IPUHTH OCh
Wait "SendStoreCom 2 *" 10 1

//B Teuenne 10 cexyHa k1eM morydeHus: KoMaHbI ("' 100aBUTh B



//oduepenb KOMaH] CKJIaJia Ha mocienHee Mmecto komanay SendR
//(2 - siueriky Ha BBIX01)") U €CJIM KOMaHa 3a 9TO BpeMs He

//monydeHna, To Oyaert 3adukcupoBana ommoka (1) if {![string
compare $last command "SendStorecCom 299900 1"]} ¢

//GbIIa IOCTIaHA KOMAH/Ia BBIIATh TIEPBBIN MOIIMITHUK 1715 ocu Wait
"GetStoreMessage" 0 1

//HeorpannuenHoe BpeMs (0) »xaeM HOoTydeHus] KOMaHIbl
//("moyYuTh COOOIIEHHE OT CKJIaJa O Pe3yJIbTaTax BBHIIOJHEHUS
//komMaHABI") B €clT KOMaH/la He TIoJIy4YeHa, TO Oy1eT

//3adukcupoBana ommoka (1)
Wait "SendStoreCom 299901 1"0 1

//Heorparnnaennoe Bpems (0) sxaem moxydeHus komanasl /("' modaBuTh
B ouepeb KOMaH/[ CKJIajia Ha TIOCIIEHEee MECTO

//komanay SendR (2 - siueiiky Ha BbIX0O)") ¥ €CJIM KOMaH 1A 3a
//3TO BpeMs He monydeHa, To Oynet 3adukcuponana ommoka (1)

//mocnany KoMaHay BBIIATh BTOPON TOIIUITHUK

}

if {![string compare $last command "SendStoreCom29990 1 1"]} {

//ecnu OblIa IOCTIaHA KOMAaH/a BBIATh BTOPOM MOITUITHHUK JJISl OCH
Wait "GetStoreMessage" 0 1

//Heorpannuennoe Bpems (0) sx/1eM HOTyYeHUs] KOMaH bl
//("TOTyYHTh COOOIIEHHE OT CKJIaa O PE3yIbTaTaX BHIITOJHEHHS
//komMaH[IBI'") U eCITM KOMaH/1a He MoTyueHa, To OyaeT

//3apukcupoBana omuodka (1)
Wait "SendStoreCom2999001"01

//Heorpannuennoe Bpems (0) sxJ1eM HOTyYeHUs] KOMaH bl

//(" noGaBUTH B ouepeb KOMaH I CKJIaja Ha MOCIeTHEE MECTO
//komanny SendR (2 - syeiiky Ha BbIX0n)") M €CJIM KOMaHa 3a
//3T0 BpeMs He ToJIy4eHa, To OyeT 3adukcupoBana ommoka (1)

//mocnanu KOMaHAy BbIAATb HCpBBIfI INOAIIHUITHUK

b
Wait "GetStoreMessage" 0 1

//Heorpannaennoe Bpems (0) sxxeM noaydeHuss KoMauabl ("ToTyYuTh

//coo0mIeHne OT CKJIaga O pe3yJibTaTaxX BBITIOJHEHHSI KOMAaH/BI'") U //ecin
KOMaH/ia He TIoJIy4eHa, To OyaeT 3adukcupoBaHa omuoka (1)

Wait "SendStoreCom 20 *" 0 1

//Heorpanndernnoe BpeMs (0) kaeM morydeHus] KOMaH/ bl

//(" mo6aBUTH B //04epeab KOMaH[ CKJIa/la Ha TOCIeIHee MECTO
/lxkomanay Term (20 - //3aBepiienne KoMaHa BbIIa4N)") U €Cln
//komMaHJ1a He MoJly4yeHa, To OyneT 3adukcupoBana ommoka (1)
Wait "GetStoreMessage" 0 1

//Heorpannuennoe Bpems (0) sxJ1eM HOTyYeHUs] KOMaH bl
//("TOTyYHTh COOOIIEHHE OT CKJIaa O PE3yIbTaTaxX BBITTOJHEHHS

//komMaH[IBI") U €CITM KOMaH/1a He MoJTyyeHa, To OyaeT



//3apukcupoBana ommbka (1) EndTest

Jluctunr 6.1. Tect Ha tcl/tk

IIpakTuyeckas padora Nel7.

ABTOMaTH3anMs TECTHPOBAHNS € MOMOIIbIO CKpUNTOB. OnucaHue TeCTOBBIX MPOLEAYP.

OnucaHue TeCTOBBIX MPOLEAYP

Kak 3anycTuth TECT

3anmyctuth run.bat. B ¢aiine run.bat 3amyckaercs tests.bat. daiin tests.bat cogepxut KoMaHIbI
3aITycKa TECTOB M YCTAaHOBKH HEOOXOMMOTO COCTOSTHHSI 0a3bl JaHHBIX:

osql -H <Host > -S <Server > -d WarehouseTCL -U sa -P sa -i sql\ClearDB.sql

//Boi3piBaetcst ckpunt ClearDB.sql u3 moakaranora sql.

//Mpennonaraetcs, uto SQL Server BeimonHsieTcs Ha MamuHe //<Host>

Y Ha3bIBaeTcs <Server>.

//TH mapamMeTpbl OBLITN HACTPOCHBI aBTOMATHYECKHU MPHU //yCTAaHOBKE

NPaKTUKyMa.

//ba3a mannbix HasbiBaeTcsa WarehouseTCL. Eciu Ha3BaHus OTIMYAIOTCS,

//HE00X0IMMO 3aMEHHUTD IMapaMeTphl KOMaHHOU CTpoKu yTuiauThl OSQL:

// -h <host> - 3amaet ums xocra, Ha KoTopoM BeinonHsAeTcst SQL Server;

// -8 <server> - UMs cepBepa;

// -d <db> - ums 0a3bl JaHHEIX;

// -u <username> - UM MOJIb30BATENS; //

-p <password> - mapob;

/-1 <script> - mms ckpunta SQL. bin\launcher

tests\warehousetest0001.tcl //Bri3piBaetcst

tecT warehousetest0001.tcl copy log.txt logs\

warehousetest0001.txt

//®aiin log.txt (Jlor TeCTUPYEMOI CHCTEMBI) KoIUpyeTcs B (aiin

//warehousetest0001.txt. JI71s UCKITFOYEHHS 9acTH TECTOB U3 Habopa

//mOCTaTOYHO 3aKOMMEHTHPOBATh COOTBETCTBYIOLINE CTPOKH (KOMaHAa
//REM).

IIpakTnyeckas padora Nel8.

IIpoBepka pe3yJibTaTOB BbINOJTHEHHUS TECTOB.

IIpoBepka pe3yJbTATOB BBINOJHEHHUS] TECTOB (CPABHEHHE C 0KUAAeMbIM Pe3yJIbTAaTOM)

B sToM ciydae 3amyck TECTOB M MpOBEpKAa TOrO, YTO TECTHpPyeMas CHCTeMa IpoluIa
WCIBITAaHUS HAa 33JaHHOM TeCTOBOM c¢Jy4ae, OCYLIECTBIISETCS aBTOMATUYECKH U Pe3yJbTaThl
MIPEJCTABISAIOTCS B BUAE TaOIHUIIBL; 3[1€Ch, KaK M B MPEABLAYIIEM Clyyae CO3/1aeTcsl KypHa TecTa, a
TaK)Xe MOYKHO MCTIONIB30BaTh SystemlLogAnimator asi BU3yaau3aiuy )KypHaia CUCTEMBI.

IIpuMep HenmpaBUIBLHOIO TECTA



PaccMoTpuM TOT ke IpUMEP HEMPABWIBHOIO TECTA, KAK U B CIIy4ae PyYHOI'O TECTUPOBAHHUS:

[Ipy mnocTymieHMM TOAMIMIIHMKA BMECTO TOrO, YTOOBI MOMYYUTh HH(pOpMAIUIO O
MOJLIMITHUKE ¢ TEPMUHAJA MOJMIMITHAKA, Mbl XOTUM IOJIyYUTh MH(OpMaLHi0 00 OCH C TepMUHAIA
OCH.

Yo6enureck, uTo cucteMa (QYHKIHUOHUPYET MO-JPYyTrOMY.
3ananue 4

Hy)KHO BBIINIOJTHUTD T€ K€ 3aJaHUsA, UYTO U IJIA PYYHOI'0 TECTUPOBAHUS.

IIpakTnyeckas padora Nel9.

ABTOMaTHYeCKaA reaepanus TeCToB Ha OCHOBE (l)opMa.anoro ONMUCaHus.

Tectbl cocTaBisitloTcs Ha OCHOBe crenudukauuu TtpedoBanuid. [lpu dopmynupoBanun
TpeOOBaHMI Ha €CTECTBEHHOM SI3bIKE CYLIECTBYET MpoljemMa UX pa3iMyHbIX TONKoBaHW. OJHUM U3
CIOCO00B M30€kKaTh ATOTO SBJSIETCS MPUMEHEHHE (POPMAIIBHBIX SI3BIKOB JJISI OMMCAHUS CTPYKTYPHI U
nosenenusa cuctemsl (UML, SDL, MSC). Kpome Toro, onucanue TpeboBaHHH Ha (opMaibHOM
A3bIKE SBISIETCS (DOPMAIBHBIM OMNMCAHUEM TECTOBBIX CIIydyaeB, Ha OCHOBE KOTOPOTO MOXHO
TeHEepPUPOBATh TECTOBBIA KOJ. B mpakThKyme il CO34aHUSI TECTOB OYyJET HCIIOJIB30BATHCS SI3BIK
nuarpamm B3aumonerictBus (Message Sequence Charts, MSC - n.11). B aTom cinyuae moj TecToM Mbl
OyzeM OHUMATh ero npejacranieHue B Buge MSC- nuarpammsl.

B Ilpaktukyme g peanu3allMd TECTUPOBAaHUS HCIIONb3yeTcs ydeOHas cucTeMa
aBromatusanuu tectupoBanus TAT - Test Automation Training. Ha BXxox cucrema mpuHHMaeT
¢dopmansHOe onncanue TectoB B Bune MSC auarpamm (B TekctoBoM hopmate MSC PR). Ha ocHoBe
stux MSC nuarpamm u koHpurypanumonHoro ¢aiina (B gopmare XML), KOTOpbIil omMchIBaeT
uHTepdeiic TecTupyemoi cucteMmbl, TeHepupyercs TecT Ha C#. (MHTtepdeiic Tectupyemoro
npunoxenus: (Application Under Test - AUT) comepXuT cuUTHambI, COOOIICHUS, TPaH3AKIHH,
KOTOpbIE CHCTEMa MOKET IMOChUIaTh TECTOBOMY OKPY>KE€HHIO MJIM MOXKET NMPHUHHUMaTh OT TECTOBOTO
okpyxeHust). s 3amycka CHUCTEMBI C 3THM TECTOM HEOOXOAMMO HamucaTb Wrapper, KOTOpPbIi
TPAHCIUPYET CUTHAJIBI OT TECTa K CUCTEME M HA00OPOT.

Takum 00pazom, METOJIMKA TECTUPOBAHMS CHCTEMBI ¢ TOMOIIBI0 TAT BBITIISAUT CIIEIYIONIM
o0OpazoM:

. Hamnrcatb Wrapper 1 TECTUPYEMON CHCTEMBI;

. co3naTh (paiin KoHpUTypaumy;

. co3athk (hopMaabHOE OMKCAaHUE TECTOB B Buae MSC-auarpamm;

. HapucoBaTbh MSC-nuarpammsel B MS Visio;

. CreHepupoBaTh C HOMOIIBIO0 MaKpoca TECTOBBIN (aiin B popmare MPR;

. HacTpouTh B ConfigTAT npoekT Tecta (yka3aTh IyTH) UK HA0Opa TECTOB;
. 3aIlyCTUTh TE€CT UM HAOOP TECTOB;

. MIPOaHAJIM3UPOBATh MOJy4daeMble log-(aiiisbl.

B nanHom ciyuyae wrapper u (aiin koHdurypanuu (nepBble J1Ba IMyHKTa METOIMKH) YKe
CO3JIaHbl, I03TOMY BaM HEOOXOAUMO OYJIET BBIIOJIHUTH TOJIBKO TI. 3-6.

B paccmarpruBaeMOM MOAXOJE HE TOJBKO 3aIlyCK TECTOB M IPOBEPKA pe3yJIbTATOB IIPOrOHA
TECTOBOI0 ciay4ass OyIyT OCYLIECTBIATBCA aBTOMATHYECKH, HO M cCaM TECTOBBIM Koja Oyxer
TeHEepPUPOBATHCS ABTOMAaTUYEeCKU Ha ocHOoBe MSC-nuarpammsl (puc. 7.1).

[Tpu pa3zpaboTke TeCTOB ObLIT UCIIOJIB30BAH CIAEAYIOUINM MOAXO0:



Korna peanusyercst onpeneneHHoe cOObITHE, MOJIENb MOCHUIAET CUTHAN 3apoca COCTOSTHUS K
TECTOBOMY OKPY>KEHHUIO.

. W S0-
WS Visio uaspama Mawpoc
JL ConfigSic
W FR
Canfig
Wrappear
Tor Nor Tecta

CHCT EMEI

Puc. 7.1. Cucrema u ee oKpy>keHue (aBTOMaTHUYECKasi TeHeparys)

CocrostHue OKpy>KeHHUs 3a7aeTcs B TecTe ( BXOJAHbIE JaHHbIE ) B BUJI€ IAPAMETPOB CUTHAJIOB.
Tect Bo3Bpamaer cocrosaue okpyxkenus ( StoreStat, AxlePar, RollerPar, StoreMessage,
CommandStatus ), moceiiasi MOJENIM CUTHAJ C IapaMeTpaMu B COOTBETCTBHHU C 3alIPOCOM.

[Honyuyaemas nnpopmains coxpaHsercs B )KypHaje TecTa.

Test Mockl

Start“warehousetest0013.sq")

GetStoreStat

GetStoreStatRes) 16,0)

Puc. 7.2. Bzaumopeiictsue tecta u moaenu (MSC-auarpamma)



IIpakTHyeckas padora Ne20. Onucanue TeCTOBBIX MPOLEAYP.

IMoxpo6Hoe onucaHue TecTOBOro cay4yasi Nel

W3ydyenne Marepuana HACTOSIIETO MyHKTa IOJIE3HO MPEIBapUTh O3HAKOMJICHHEM C M. 9,
CoJIepXKalliM OIMCAaHUE TOAXO0/Ja K aBTOMAaTUYeCKOW TeHepauuu TecToB Ha ocHoBe MSC. 3mech
paccMaTtpuBaeTcs TeCT, NmpeAcTaBsitonmii coboir MSC-auarpammy, co3mnanayto B Visio. [TogoOHbIe
TECThl HEOOX0oAUMO OyneT pazpaboTaTh (HApUCOBATh) CAMOCTOSTENLHO MPH BHITIOJTHCHUH 3aJaHU.
[IpuBenennsbIit mpuMep ObLT pa3paboTaH B COOTBETCTBUU CO crieluduKaimeit Tectoporo cirydast Nel

(puc. 7.3).
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Onncanne TeCTOBBIX NPOLEAYP

Kak creHepupoBath U 3allyCTUTh T€CT

N3ydenune maTepuana HaCTOSIIErO MyHKTA MOJIE3HO MPEIBApUTh O3HAKOMIIEHUEM ¢ 1. 12, 13,
coJIepXKalllMMH OTHCaHue Hcrmoyb3oBaHusd MS Visio mns renepanmu MPR ¢aiinoB u omnucanue
koHpurypupoBanus - ConfigTAT.

Ha panHoM »stame wucnoib3yercs TecT, mpelacTaBisitonmii coboir MSC- nuarpammy,
co3JlaHHyI0 B Visio. JlanpHelume 1edCTBHIS OMUCHIBAIOTCS CIIEAYIONMEH METOIUMKOM:

1. 3amyctuth Microsoft Visio.
2. 3arpy3utb Stensil ( File->Open->MSC.VSS wmu  File->Open Stensil -
>MSC.VSS).

Visio BeIIacT MpeAyNpexXaACHUE O TOM, UTO JaHHBIN stensil comepkuT Makpocsl. Ha peaymnpexaenne
cienyet orBeTuth "Enable macros".

3. OTKpBITH CYyILIECTBYIOIINI TECTOBBII ciry4aun Nel -
Warehousetest0001  (
.\SystemTesting\TATTests\Tests\Tests\Tests.vsd ).
4. Hnst renepaumu MPR  Be3Bath cnemyromuii  Makpoc: Tools->Macros -

>MSC>Modulel->Parse. B yka3zannoii manke Oyaer co3man MPR-¢daitn ¢ umenewm,
COOTBETCTBYIOIIMM UMEHHU TEKYIIEeH cTpaHuilbl B Visio (

.\SystemTesting\TATTests\Tests\WarehouseTest1\warehousetest0001.mpr ).
5. 3anyctuth ConfigTAT.
6 B menro File -> Open BeiOpats TecToBBIH ciaydaii Nel.
7. Br16paTh HacTpoiiku - ycTaHOBUTH M0 ymonuanuto (Set ALL to default).
8

3amyck - reHepanus u 3amyck Tecra (Run ALL).

IIpakTnyeckas padora Ne2l. IIposepka pe3yJibTaTOB BbINOJTHEHHUS TECTOB.

IIpoBepka pe3yJibTATOB BbINOJHEHHUS TECTOB (CPABHEHHE € 0KUIAEMbIM Pe3yJIbTATOM)

B »TOM ciywae 3amyck TECTOB M MpPOBEpPKAa TOro, YTO TECTUpyeMas CHUCTEeMa MpoluIa
WCIBITAHUS HA 33JJaHHOM TeCTOBOM CJIy4ae, OCYILIECTBIIACTCS aBTOMAaTHUECKU, KaK U B MIPEIbLIyIIEM
clly4ae co3JaeTcsl )KypHall TecTa, a Takke MOXKHO HCHoib30BaTh SystemlLogAnimator (m.14) mns
BHU3yaJIM3aIlUH KypHaja CUCTEMBI.

Jns mpocMoTpa NPOTOKOJOB TECTUPOBAHUS HaAO0 ucHoias3oBaTh Tpymmy "Test Logs"
ConfigTAT u MOXXHO IPOCMATPUBATh:

. poTOKOJ TecTupoBanus B Buze html-crpanuus (HTML log).
. IPOTOKOJI TeCTUpOBaHUA B Bue txt daiina (Text-log).
. IPOTOKOJIBI B (hopmaTe mpr (OTAENbHBIA MPOTOKOM JUIS KaXAOTO testcase- a U

KaXJIOW WTepaluu TecTa), KOTOPbIe MOXHO OTKpBHITh B Tporpamme Telelogic HakaTmem
kHonku "View" (MPR logs).

IIpumep Tecrta ¢ omuOKoI

Ha puc. 7.4 mpencraBnena muarpamma Ttecta ¢ omuOkoi. Mcmonszys FS, nHeoOxommmo
O0OBSCHUTH MPUYNHY HEKOPPEKTHOCTH TECTOBOTO CITyYasl.
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Puc. 7.4. Tect ¢ olunOkoi 3aganue

5

s cmyyasi aBTOMaTHUECKOTO TECTHPOBaHUS Ha ocHOBe MSC-nuarpaMM HY’KHO HOBTOPHTH

TC KC 3alaHUs, YTO U UL PYYHOI'0 TECTUPOBAHU.

IpakTnyeckas padora Ne22. Onucanue py4HOro TeCTHpOBaHUsA.

Peanm3zarus BRIOpaHHOTO TOJX0/a Uit pydHOTo TecTupoBaHus npuBoautcs B Classl.cs ( ..\
SystemTesting\ManualTests\Tests\Class1.cs ).

Bce kmaccel BXOAAT B INPOCTPaHCTBO HMMeH Tests. DTO NpPOCTPAaHCTBO HMMEH COAEPIKUT

CIICAYIOIKNEC KIAaCChI:



Classl - rnaBHbIif kinacc mnpuiokeHus. CoxepXKUT cTaTMyeckuid Meronx Main,

BBI3BIBAEMBII MPHU 3aITyCKE;

Test - abOcrpakTHbl (abstract) kimacc, peanm3yrmuid OONIYIO JIsi BCEX TECTOB

(GyHKIMOHATBHOCTD. CONEPIKUT CIETYIOIINE METOIBI:

o public Test() - xoHcTpykTOp. CoO3MaeT CEpBEPHBIM COKET M 3aIlyCKaeT CEpBEP; o
protected void wait(string st) - oxunaet nomyuyerus ot dll BeI30Ba, HauMHAIOIET OCS
CO CTPOKH St ;
o protected void finish() - o6pabarbiBaet mocienuuii 3amnpoc ot dll u 3akpeiBaer

CepBEpHBI COKeT; o virtual public void start() - 3amyckaeT TecT. B kax10M KOHKPETHOM TeCTe
Hepeonpe/IeseTcs.

Kpowme toro, kimacc Test comepxut nsaTh protected moseit Tuma string:

. StoreStat - craryc cknaza;

. AxlePar - Tepmunan ocu;

. RollerPar - TepmunHan nmoammmHuKa;

. CommandStatus - Bo3Bpamaemoe 3HadeHue ¢yHkuun SendStoreCom ; -

StoreMessage - coo0IIeHne OT CKIaja.
Kak co3maTth cBoii Tect?

Jnist co3maHus HOBOTO TecTa HEOOXOAMMO BBITIOTHHUTE CIICAYIONINE ACUCTBUS:

. C03JaTh HOBBEIM KJIACC, SIBIIIOIIMICS IIOTOMKOM Test ;
. MePEeonpeIeInTh B HeM MeTo/ start(), 4ToObI peanu3oBaTh PYHKIIMOHAIBHOCTH TECTA!
o 3a/aTh cocTostHue OKpyx)eHus ( StoreStat, AxlePar, RollerPar, StoreMessage,

CommandStatus ); o aaTh, KOT/Ia MPOU30UICT OIMpPEIEICHHOE COOBITHE (BBI30B Wait, B KOTOPOM
HAJIO
3a7aTh CTPOKY JJISl BBIXOJA U3 COCTOSHUS OXKHIAHHSA); o
3aJ1aTh HOBOE COCTOSIHHE OKPYKEHUS U T.1.

TECT JI0JKEH 3aBepiuaThes BbI3oBoM finish(). B
o0111eM BU/I€ TECT BBIIIAIUT TaK:
override public void start()
{ <zamaHuWe mepeMeHHBIX> Wait(<CTpoKa>);
<33JlaHUC NICPEMCHHBIX>

wait(<cTpoka>);

'fll'r.lish();
}

IIpakTuyeckas padora Ne23. AproMaTH3alusl TECTUPOBAHUSA C IOMOILIbLIO
ckpuntoB. Co31aHue CBOMX TECTOB.

Kak co3math cBoii Tect?

B nanHOM ciyuae ucrosib3yercst TOT e MPUHIIUIL, YTO U MPU PYYHOM TECTUPOBAHUU:

. 3ajaTh coctosHue okpyxenus ( StoreStat, AxlePar, RollerPar, StoreMessage,
CommandStatus );

. KAaTb, KOraa B CUCTEME HpOPI30fII[6T OIPEACIICHHOC CO6BITI/IC;



. 3a/1aTb HOBOE COCTOSIHUE OKPY>KEHHS; - U T.JA.
Kaskablil TecT 10/2KeH ObITH NMPeACTaBJIEH B CJIeyI0leM BUe:
3ATOJIOBOK

BJIOK

Wait <ycnoBue>

BJIOK

Wait <ycnosue>

EndTest
OrnuieM 3TH 3JIEMEHTHI 60Jiee TT0IPOOHO.
Onucanue 3aroJI0BKa

3aroJIoBOK T€CTa COCTOUT H3:

. KOMaH/Ibl 3aIlyCKa CepBepa;

. koMaHz global, ycranaBnuBarommx J0CTyn K T7100albHBIM INEPEMEHHBIM COCTOSIHUS
OKpY’KEHHUS;

. koMmanabl StartTest, 3amatomieit uMs Tecta (OHO HE 00S3aTENBHO JOJDKHO COBIAAATH C

uMeHeM (aiina).

source bin\\srv.tcl // 3amyck cepsepa global

StoreStat  // cratyc cknana global AxlePar

// Tepmunan ocu global RollerPar  //

TEPMHHAI TOIIMITHUKA

global CommandStatus // Bo3zBpamaemoe 3HaueHNe QyHKIHH
// SendStoreCom

global StoreMessage // cooOmieHne ot ckiaaa

global rollers found // 1 (MoxHO mog00paTh MOAXOASIIHANA
// mopmmnHUK) wiu O (Hemb3s)

global fds /I ctpoka st rpadel "Ilokpeite FDS"
// B ©ITOTOBOM TaONIHIIE pe3yJIbTATOB

// TectupoBanue (o ymomdanuto - Default) global
last command // mocnenHsAs KOMaHIa TECTHPYEMOM CUCTEMBI

global allowed // CHMCOK pa3pelieHHbIX KOMaH I, UX
// moy4YeHne TOJIKHO BBI3BIBATh OIIMOKY
StartTest <ums>  // 3amyck Tecta

Onucanue 0J10KAa
Kaxp1it 6110k ycTaHaBIMBAET 3HAYEHUS OJJHOM MITH OoJiee MePEMEHHBIX OKPY>KEHHUSI.

Hanpumep:
Set StoreStat 32

IIpakTHyeckas padora Ne24. Onucanue KOMaH[I.

Onucanue Wait

KOMaHIla Wait HUCIOJIB3YCTCA IJId U3MCHCHUA COCTOAHUS TCCTOBOI'O OKPYKCHHA B OTBCT Ha

JIEUCTBUS CUCTEMEL.



[Tpu BBI30BEe mporeaypbl Wait CKpUOT BXOJUT B COCTOsiHME OXugaHus. OOpamieHue co
CTOPOHBLI CUCTEMBI IMMTPHUBOJUT K 3aBCPUHICHUIO COCTOSAHUA OXHUIAAHHA. Ecnu YCJIIOBHE BBIIIOJIHCHO, TO
OTBET Ha 3TO oOpamieHue OyaeT copMuUpoBaH Ha OCHOBE CIEAYIONIEro OJ0Ka, MHA4Ye - Ha OCHOBE
NPEABIYILETO.

Wait <komanma> <Bpemsr> <00s13aT€IbHO>

<KOMaHAa> OmpelesieT KOMaHIy CHUCTEMbl, KOTOpas NPHUBEAET K MEPEXOJy B CIEAYIOLIUN
0110K. MOHO UCTIONB30BaTh CTAHIAPTHBIE CUMBOJIBI TTOJICTAHOBKH *, ?, [];

<BpeMs> omnpenensier Bpems oxxuaanus. Eciu 3agath 0, TO Bpemsi He OrpaHUYEHO;

<00s13aTeNIbHO> JaeT BO3MOXHOCTb HE (opMHpOBaTh OMIMOKY, €ciaM 3a 3aJaHHOE BpeMs
TpeOyemasi KoMaHAa He Oblia nonydeHa. Ecnu 3aiana 1, To B cilydyae HENoOJMydeHUs KOMaHbl OyJaeT
chopmupoBana omnmoka, a ecyiim 0, To oMok He OyAeT.

[IpuMeps! HCIIOIB30BAHMUS:

Wait 2277777 10 0 - xxnats 10 cexynn (komanna ZZZ7777 sBnsieTcs HEAONYyCTUMOM U He
MOJKET OBITh MOJIyYeHa)

Wait "GetStoreStat *" 0 1 - xnate xomanasl GetStoreStat ¢ mro0bMH TapaMeTpaMu
HEOTPaHUYEHHOE BpEeMs

Wait "SendStoreCom 2 *" 10 1 - xnats komangsl SendStoreCom ¢ nepBbIM IapaMeTpoM 2 U
MIPOU3BOJILHBIMU OCTaJIbHBIMH TIapamMeTpaMu B TedeHue 10 cekyHI, eciu oHa He IMoiydeHa, OynmeT
3auKCHpOBaHa OIIMOKA

Wait ZZ277777 0 0 - 0eCKOHEYHOE OKUJaHHE.

Tak kak oxumanue B mpoueaype Wait mpepbiBaeTcs TOJNBKO MPH MOCTYIUIGHWH 3arpoca OT
CUCTEMBI, TO B Cllydyae OTCYTCTBMsI 3alpOCOB (CHUCTEMa 3aBHUCJIa U HMYErO HE JIeJaeT) TECT TaKkKe
ocra”aBnuBaercsa. g NpefoTBpallleHHUs TaKOW CHUTyalldd HCIOJB3YEeTCs CIEAyHollas KOMaHMa:
Timeout <Bpems>.

<BpeMs> OIpEeIEIsAeT YUCIO CEKYH], II0CIe KOTOPOro MpOoLEecc TECTUPOBaHUs OyJeT IIpepBaH.
IIpu stom B xypHan Tecrta Oyner 3aHeceHo cooOmenue TIMEOUT. CpaOatbiBanue TaiiMayTta
MPUBOJUT K 3aBepiueHuto tecta. Komanaa Timeout 0 oTMeHsieT orpaHMYEHUE BPEMEHHU.

Onucanue allowed

Paccmorpum nepemennyto allowed 6onee moapoOoHO. OHa COIEPKHUT CIHUCOK TEX KOMaHI,
MOJTy4eHHUE KOTOPBIX pPa3pelieH0 W HE JOJDKHO BbI3BIBAaTH omKMOKy. Hampumep, B ciemyroiem
npumepe Be130B GetAxlePar He cripoBommpyeT omuoKy:

Set StoreStat 32

Wait "GetStoreStat *" 0 1

Wait "GetRollerPar" 0 1

Set allowed [list "GetAxlePar"]

Wait "SendStoreCom 1001 000" 0 1

Opnako ommOKa Bce K€ BO3HUKHET, €ClM JaHHas KOMaHJa B JIaHHOM CHUTyallMH SIBJISETCS
HegomycTuMoi. HecMoTpst Ha TO, 4TO MpoBEepKa peanu3oBaHa B CKpHNTe srv.tcl, Wcmoib3oBaHue
koMaHAbl Wait u crmcka allowed MOTYyT yXeCTOWYHMTH MPOBEPKY. 3HAUCHHE 1O YMOIYAHUIO IS
allowed - " * ". B aToM ciydae mpoBepKy MNpPOXOAST Bce KoMaHbl. Bxom B mpouemypy Wait
BBI3BIBACT pacmmpenue cnucka allowed 1o MoMeHTa BBIXOZa M3 HEe, TaK YTO OXKHJaeMmash KOMaH/a
CHUCTEMBI BcCerJa IMPOXOJHUT MPOBEPKY Ha NpHUHAIISKHOCTh cnucky allowed. B cmucke allowed
MO>KHO 33JIeliCTBOBAaTh CUMBOJIBI MMOJCTAHOBKH.

IIpakTnyeckas padora Ne25. Onucanue apromarndyeckoi renepannu MSC TecTtoB



Kak co3naTtsh cBoii Tect?

B nmanHOM cnmywae moj TecToM MBI OyleM TIOHMMaTh €ro MpeJICTaBI€HHE B BHJE
MSCauarpammbl. B kauectBe 00BeKTOB MBI OyaeM paccmarpuBath TecT (Test) u TecTupyemytro
cuctemy (Model). OOMeH cooOIIeHUMH MEXTy TECTOM U MOJIENIBbIO TTOKa3aH Ha puc. 10.1.

Korma B cucteme mNpoHCXOIUT OMNpeAeNieHHOe COOBITHE, OHa 3alpalliBacT COCTOSHHE
OKpY’KEHHsI, TOChIIasi CHTHAJ TECTOBOMY OKPYKEHHIO.

Tect Bo3Bpamaer cocrosinue okpyxenust ( StoreStat, AxlePar, RollerPar, StoreMessage,
CommandStatus ), mocelasi MOJENIA CUTHAJ C ITapaMeTpaMu B COOTBETCTBHH C 3alIPOCOM.

Test Wodel

3anpoc COCTOAHWSA OHDYHEHWA

BosspaT COCTOAHWA OKPAMHEHHA (3HAYSHHA
NepemMeHHbX OKPYHKEHNS)

Puc. 10.1. B3aumoneicTsue Tecta 1 MOJIEIN

CTpyKTypa U OnMcaHue COAECP:KUMOI0 KaTaJloros
B nanke Documents HaxoauTcs:

. FDS;
. HLD;
. [TpakTHKyM (3TOT JOKYMEHT).

----- i:l Documents

El{_;_i Practice

{;] IntegrationTesting
-] ModuleTesting
-] SystemTesting

[Tanka IntegrationTesting  comepxut IIPOEKT Visual Studio .NET c¢
PUMEPOM HHTETPANMOHHOTO TECTA.
[Tanka ModuleTesting cogepxut npoekT Visual Studio .NET ¢ npumepom MoayIbHOTO TECTa.

B nanke SystemTesting\ManualTests cogepxxurcst npoekt Visual Studio .NET ¢ npumepamu
CUCTCMHBIX PYYHBIX TCCTOB.



Elcl SwskemTesting
Erj ManualTests
Iﬂ:‘l Tests
Elw-:I ScriptTesks
:I Bin

; T Tests
E|j SysLogAnimator
EH:I [Daka
=] TaTTests
-7 configTaT

1:| Tests

B mamke SystemTesting\ScriptsTests comepxarcss TpuMepbl TECTOB C HCIOIb30BaHUEM
CKPHUIITOB:

\bin - coxepxur mporpammy launcher.exe, ¢aiin srv.tcl u BcmomorarenbHblE CKPUITHI
header.tcl u footer.tcl, ucnons3yemsie mas GopmupoBaHus CTpyKTyphl html-otdera. IIporpamma
launcher.exe 3amyckaeT TECTHPYEMYKO CHUCTEMY W TECTOBBIM CKPUIIT Ha BBINIOJHEHHUE, a IOCIe
3aBEpILEHHS TECTa 3aBEPILIACT BHITIOJTHEHUE CUCTEMBI.

\logs - log-daitnel npoitnennsx TectoB ( *.log ), log-daiiner Tectupyemoit cuctemsl ( *.txt ) u
o0muit otyer summary.html.

\model - ucromHIMEBIE (PaliIbl TECTHPYEMOM CUCTEMBI.

\sql - SQL ckpunThl sl yCTAHOBKH 3aJaHHOTO COCTOSIHUSI 0a3bl JaHHBIX.
\tests - TecToBbIe CKpUNTHI Ha si3bIKe TCL.

[Tarika SystemTesting\TAT Tests comepxur:

\ConfigTAT - nporpamma ConfigTAT ans HacTpoiiku u 3amycka tectoB TAT:
\tat - cucrema aBromaruszauuu tectupoBanust TAT.

\Tests\config\config.xml - xml d¢aitn, omuceBaromuii Ttectupyemyrw cuctemy (AUT),
TCCTOBOC OKPYKCHUC U CUTHAJIBI MCKY HUMMU.

\Tests\Model - Tectupyemas cucrema application under test.
\Tests\mpr - mpr-Qaiinbl, ONUCHIBAIONINE TECTHI.

\Tests\SQLScripts - sql-ckpunThbl Ui TOATOTOBKK 0a3bl JaHHBIX K KOHKPETHOMY TecTy. \
Tests\Tests - stencil gisa Visio u MSC-guarpamMmsl TecToB B Visio.

\Tests\WareHouseTestNe - pabourie nanku TecToB.
\Tests\ *.tcf, tests.ltc - coxpanennsie koHpuUTrypauu TectoB u Testsuite- a st ConfigTAT.

[Tamka SysLogAnimator comep>kut ocHOBHbBIE (aitnbl: Oubnmoreka DirectX, 3amyckaemblid
¢aitn LogAnimator.exe 1 KOHGUTYypaoHHBIN ¢aitn LogAnimator.cfg.

[Tanka SysLogAnimator\Data cogep>XuT HeoOX0oAUMBbIE [T paboThl aHUMAaTopa rpapuuecKue
Gaitnsl.

IIpakTyeckas padora Ne26. SI3bik AnarpamMm B3auMOJeiCTBHUS.

Onucanue MSC



S3pik quarpamm B3aumonencTBus (Message Sequence Charts, MSC) - 3T0 s3bIK ONHMCaHUS
MOBEJICHUSI CHUCTEMBI B BHJE IOCIEHIOBATEIBHOCTH COOBITHH. COOBITHS MOTYT OTHOCHTBCS K
OTJEJbHBIM KOMIIOHEHTaM CHCTEMBI, K B3aUMOJEHCTBUSAM MEXIy KOMIIOHEHTaMH CHUCTEMBI JINOO K
B3aMMOJICHCTBHIO MEXIy CHCTEMOH M ee OKpyxeHueM. OCHOBHOE Ha3zHAu€HHE JHarpaMm
B3aUMOJCUCTBUS - ONHMCAHME TOCIEAOBATEIBHOCTEH JOMYCTUMBIX B3aMMOJCHCTBHM MEXIY
KOMIIOHEHTaMH CUCTEMBI M CUCTEMOI1 U ee OKpyxeHueM. JluarpaMmMel n300pakaroTcst B rpaduaeckom
BUJIE, HO CYIECTBYET Takxke TekcToBas ¢popma MSC-nuarpamm. OGe popMbl epeBOAATCS B3aHMHO
OJTHO3HAYHO JIpYT B JpyTa.

Pa3HOBHIHOCTH JAMarpaMMm B3aUMOJEWCTBUSL HCIIOJIB3YIOTCS TpU  pa3paboTKe CHCTEM
peasibHOro BpemeHu ¢ 1960-x romoB. Oco0oe pacrnpocTpaHEHHE JuarpaMMbl B3aWMOJEHUCTBUS
NOJMyyuau B o0nacTH  pa3pabOTKM  TEINEKOMMYHHUKAI[MOHHBIX  CHCTEM. SI3bIK  uarpamMm
B3aUMOJEHCTBUS cTaHaapTu3oBaH B 1992 rogy MexayHapoausiM TenexoMMyHUKalOHHBIM
Corozom (ITU-T) (Pexomennanus Z.120 1992). B HacTosiee BpeMsi MPUHSITA HOBasA, 3HAUUTEIBHO
pacupenHas Bepcus ctanaapra (Pekomennanus Z.120 1996.).

OcHOBHbBIE TIOHATHUS

Jlmarpamma B3aUMOJICHCTBUS OMHCHIBACT IOCIICIOBATEIIBHOCTH COOBITHH, TMPOUCXOJSIINX C
HAaO0OpOM OOBEKTOB (CHCTEMOI B3aMMOCBSI3aHHBIX KOMIIOHEHTOB). [[OTOTHUTENBHO KaXKIasi cHUCTEMa
paccMaTpuBaeTCs Kak OTKPBITas, T.C. MOAPA3yMEBACTCS HATMIHE HEKOTOPOTO OKPYKCHHS CHCTEMBI, C
KOTOPBIM CHUCTeMa B3auMojeicTByeT. OKpyKEHHE TaKKe MOXKET 3a/laBaThCsl B BHUJE OTACIHHOTO
oOBeKTa.

OCHOBHBIM TOHSTUEM JTUATPAMMBbI B3aMMOJICHCTBHIA SIBIIsIETCS Tpacca oObekTa. [[imst kKakaoro
00bEKTa Ha JUMarpaMMme HMMEETCsl OTIeNIbHAs BEpTHKalbHass ochb. Ha 3ToW OCH OTKIIAJBIBAOTCS
COOBITHSI, UMEIOIIME OTHOIICHUE K JaHHOMY O00BekTy. CuMTaeTcs, 4To BCE€ OOBEKTHI CYIIECTBYIOT
OJTHOBPEMEHHO, M TIOCJICJIOBATSIIBHOCTH COOBITHH OOBEKTOB pAa3BHBAIOTCH MapajuielbHO. [Ipm
OTIMCaHUHU O00BEKTa MCTOJIB3YIOTCS CTAPTOBBIN (ITPO3PAUHbIN MPSIMOYTOJBLHUK) U KOHEUHBIN (YepPHBINA
MPSIMOYTOJIBHUK) CHUMBOJIBI 00BEKTa, 0003HAYAIOIINE COOTBETCTBEHHO HAYaJ0 M KOHEI] OIMHMCAHUs
oObekTa B 1aHHOoil MSC-nuarpamme.

BzaumopeiictBue Mexay oOBEKTaMU (a2 TaKKe MEXKIY OOBEKTOM M OKPY>KEHHUEM CHCTEMBI)
OCYIIECTBIISIETCS TOIBKO MPU MOMOIIK 0O0MeHa coobmeHusmMu (puc. 10.2).

CooOmieHne MoAeIUpYyeT B3auMoAcHCcTBHE (T.e. 0OMEH WHQpOpManuei) Mexay IByMs
00BEKTaMU CHUCTEMBI WJIH MEXAY OOBEKTOM M OKpYyKeHHeM cUCTeMbl. C TOUKH 3PEHHUS CHUCTEMBI,
B3aMMOJICHCTBHE MEXIYy TBYMS OOBEKTaMU pa30MBAETCS Ha JIBA CONMPSDKCHHBIX COOBITHS: IMOCBHLIKA
COOOIICHUSI OJHUM OOBEKTOM W TpueM cooOmieHus ApyruM oO0bekToMm (puc. 10.2). CooOuieHus,
MIPUXOISAIIUE U3 OKPYKEHHUS CHCTEMBI, MOJCITUPYIOTCS OJHUM COOBITHEM IpHeMa COOOIICHHS, a
COOBITHSA, TIOCHUIAEMBIC B OKPY)KCHHE, MOJCIHUPYIOTCS OJHUM COOBITHEM ITOCBUTKH COOOIICHUS.
CooOmenne umeer ums. Mms cooOmieHus 3amaer Tum B3auMojeicTBUs. JuarpamMma MOKeT
OIKCHIBATH HECKOJIBKO OOMEHOB COOOIIEHUSMH C OJUHAKOBBIM HMMEHEeM. /[l yHHUKaIbHON
WACHTU(QUKAIIMA  KOHKPETHOrO OOMEHa TMpEeIyCMOTPEH TaK  Ha3bIBa€MbId  YHHKAJIbHBIN
unaeHtudukatop odmMena (message instance name), 0OJIHAKO OH HUCHOJB3yeTCS TOJIBKO B TEKCTOBOM
MIPEJICTABICHUH JUIS CHATHS HEOAHO3HAYHOCTH B ONMCAHUHU COMPSDKEHHBIX COOBITHH Y Pa3IMYHBIX
00beKTOB. B rpaduueckoM npeacTaBieHUn Takod MpoOIeMbl He BO3HHKAET, TaK KaK CONMPSIKCHHBIC
COOBITHS TIPEJCTABIISIOTCS PA3IMYHBIMA KOHIIAMH OJHOTO M TOr0 Xe Tpadudeckoro oOBEKTa
(CTpenkH OT TpacChl OJTHOTO 0OBEKTA K TPAcCe IPYroro).



|
Modell | Model2 Environment
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Puc. 10.2. IIpumep B3aumoeicTBus Mex 1y oobekramu B MSC

IIpakTHyeckas padora Ne27.

@OYHKIHH A3bIKA TUATPAMM B3aUMO/eHCTBUS.

JIOTIOTHUTENBHO, SI3BIK  THarpaMM  B3aMMOJICHCTBHSI TIO3BOJIIET OIMCHIBATH Iepenady
uHpopmanuu B coobienuu (puc. 10.3). C cooOrieHnemM MoxeT ObITh CBSI3aH CIIUCOK MapaMeTpoB.

Kaxxip1il mapameTp MoJenupyeT nepeaadyy KOHKpeTHOH HHPOPMALMU OT OHOTO 00BEKTa K Ipyromy.

S3bIK AMarpaMM B3aMMOJICHCTBHS HE OMPEeIIIeT CEMAaHTUKY MapaMeTPOB COOOIICHHUS.

Model Environment

MOO{T 2]

01 Param 1]

Puc. 10.3. Ilepenaua napameTpoB cooOIeHN

MSC-auarpaMmbl O3BOJIIOT CO37aBaTh 0oJiee CIOXKHbBIE ONUCAHUS TMOBEICHHUS CHCTEMBI C
MOMOIIBIO CHEIHATBHBIX omneparopoB. B MSC'96 ucnomnp3yercs 4eTblpe TUIa Omneparopos: alt -
aTbTEPHATUBHBIA OIEpPaTOp, par - MapauIeNbHBINA onepaTop, loop - uTepammsi, opt - ONMIIMOHATEHAS
0071acTh.

I'padmyeckn omepaTopHbIE KOHCTPYKIIMM HW300paKarOTCSI B BHUJAE TNPSIMOYTOJbHUKA C
MyHKTUPHBIMH JIMHUSIMH B KauecTBe pazaenuteneil. KimrodeBoe clioBO omepaTopa pacmojiaraercs B
JIEBOM BEPXHEM YTIIy.

AnpTepHaTuBHAs KoMro3uius (puc. 10.4) mo3BosieT 3a1aBaTh ATbTEPHATUBHOE BBHITTOJIHEHUE
cexkmii MSC-muarpamMmbl. TosIbKO O71HA aJIbTEpHATHBA MOXKET OBITh PeaIM30BaHA.



Model Environment

Puc. 10.4. AnpreprnatuBa

Onepanus par UIMEeT CTPYKTYpy, aHAJIOTHYHYI0 KOHCTpykuuu alt (puc. 10.3), u onpenensier
napajieIbHOE BBHITIOJIHEHUE CEKIMA. DTO 03HAYAET, YTO BCE COOBITUSI BHYTPH MapaUIeIbHBIX CEKLUI
OyAyT BBINOJHEHBI. EMMHCTBEHHBIM OTPaHUYCHHUEM SBISIETCS TO, YTO TOPSIOK COOBITHH B Ka)IOi
CEeKIMU OyJeT COXpaHEeH.

Koncrpykuus loop (puc. 10.5) umeer Heckosnbko ¢opm. Hanbonee obmas gopma - loop <n,
m>, IIe N ¥ M - HaTypaJibHbIE YKciaa. DTO O3HAYAET, YTO KOHCTPYKIMS MOXKET ObITh BBIIIOJHEHA OT N
70 m pa3. BMecTo HaTypaiabHOT0 Ynciia MOXKET UCIOJIb30BaThCs KIIIoUeBoe ciloBo inf, 0603Havaromee
0ECKOHEYHOCTb.

Model Environment

M 00

M1

Puc. 10.5. I{uxn

Omneparop opt UMeeT CTPYKTYpy, aHAJIOTUIHYIO loop, HO 6e3 omepaHoB, 1 0003HAYAET TO KeE,
4TO U omneparop alt ¢ mycroit MSC B kauecTBe BTOpOTo onepaH/a.

OnnuM u3 BakHbIX NOHATHH B MSC sBnsercss ycnoBue win coctosiauue. COCTOSIHUE - 3TO
ocoboe coOwITHE Ha Tpacce oObekTa. B oTiimume oT mpoumx COOBITUH, OAHO M TO e COCTOSIHUE
MOJKET Pa3NeNiAThCs OIHUM, IBYMs M Oojee oObekramu. [lo umciy OOBEKTOB Ha Juarpamme,
pa3fensAIoIUX HEKOTOPOE COCTOSHHE, pa3iMyaroT TJo0albHBbIE COCTOsIHMS (oOmiee sl Bcex
00BEKTOB), pa3AeisgeMble COCTOSHHUSA (pa3feisieMble HECKOJIbKMMH, HO HE BCEMH OOBEKTaMH) W



JIOKaJIbHBIE COCTOSIHUA (pa3jensieMble €IUHCTBEHHBIM OO0BeKkTOM). Ecnmu nBa oObekTa pa3fenstor
OJIHO M TO K€ COCTOSIHHME, TO CONPSDKCHHBIC COOBITHS TpUEMa U TOCBHUIKA COOOIIECHUHN JTOHKHBI

MPOUCXOANTH JINOO 00a 10 COOTBETCTBYIOIIETO COCTOSIHHS, JIMOO 00a MOCie COOTBETCTBYIOIIETO
COCTOSHUS.

Modeal Environment

MO0

< Condition >

MO1

< Condition? >

Puc. 10.6. Cocrosiaue (ycioBue)

OcHoBHOM HenocTaTok cTaHnapTHO MSC - HEBO3MOXKHOCTh OMKCATh OTHOIICHUS JaHHBIX B
napamMeTrpax cooOmieHus. JTa mpobiieMa pemaeTcss ¢ MCHOJb30BAaHHEM HEKOTOPOTO PACHIUPECHHS
craaaaptHoro MSC - mMSC (macro MSC). OCHOBHBIE U3 3THUX PAaCIIUPEHUI BKIIIOYAIOT B CEOS:

IIpakTnyeckas padora Ne28.

Pabora ¢ MaKpoMmoACTAHOBKAMM M THATPAMMAaMH.

MakponoacranoBku (puc. 10.7). OHM MO3BOJSAIOT CO3/1aBaTh MHOXeCTBO MSC-muarpamMm ¢
OJIMHAKOBOM  CTPYKTYpOM M pa3HbBIMH TapaMeTpaMH COOOLIeHHs, [HMKIaMH H T. I
MaKpOHOJICTaHOBKI/I HAYMHAIOTCS ¢ CUMBOJIA # U MOTYT OBITH KOHCTAHTAMHU WA (1)}’HKIII/I$IMI/I.

@OyHKIMU, KpPOME HAa3BaHUs, COJIEPKAT MapaMeTphl, 3aKIIIOUYCHHbIE B CKOOKH.

Model Environment

MOO(#X)

J#TIMO1

< ConditiongZ >

Puc. 10.7. MakponoictaHOBKH



Turmbr MakKpOImnoJACTaHOBOK OIIMCBIBAKOTCA B OIPCACIICHHOM (1)21171.]16, WU Ha OCHOBE JTOM
I/IH(l)OpMaIII/II/I BMCECTO HUX ITOACTABJIAKOTCA KOHKPETHLIC 3HAUCHUS.

BpemeHHbIe orpaHHYCHHS CITyKaT JJIs1 YKa3aHUsI BPEMEHHU MOCBHUIKH/TIPHEMa COOOIICHUS, €T0
JUTUTETPHOCTH W THIMA (CHHXPOHHOE C SBHO 33JaHHBIM MOMEHTOM BBINIOJIHCHUS, ACUHXPOHHOE).
Bpemss MokeT 3amaBaThCsl OTHOCHTENBHO Hadajga padoThl  (a0COTIOTHOE), OTHOCHUTEIBHO
MPEIbIAYIIero cOO0IIeHus (OTHOCUTENbHOE) UM OTHOcUTenbHO MeTku. Ha puc. 10.8 cooOuieHue
MO1 nomKHO OTHIPaBUTHCS Yepe3 S5 €AWHUIl BPEMEHH, B TEUCHUE 5 EIUHUI] TOCTe MOTydYeHUS
coobmenust MO0 (ykazaHo ¢ TOMOIIBIO METKH).

Model Environment

r
MOD _____,..1 @TimelLabell

o e e

-F{@TimeLﬂhel1+5..10}'ﬂﬂﬂ1

Puc. 10.8. Vcnonbs3oBaHue BpeMeHU
IIpumenenne MSC-qunarpamm il ONUCAHUS MIOBEACHUSI Mo eJIei

bnarogapss cBoeMy TrjaBHOMY NPEUMYILIECTBY - SICHOMY IpaduueckoMy Mpe/CTaBICHHUIO,
KOTOpO€ JaeT HMHTYUTHBHOE IOHMMAHHE IOBEJEHUS ONHMChbIBaeMoOil cucrembl, MSC-nuarpammsl
HUIMPOKO MPUMEHSIOTCS AJIs Pa3IMYHBIX 1IeJIeH:

. JUIS OTIpeieNIeHus! TpeOOBaHMIA;

. Kak cnenudukanus uHTEpQecos;

. Kak Creu(UKaIus B3anMOICHCTBHS MPOIIECCOB;

. Kak 0a3uc Jyis reHepaluu TeCTOB;

. JUTS TOKYMEHTAIHH;

. JUIsl OOBEKTHO-OPUEHTUPOBAHHOTO aHAIN3a U Pa3padOTKH.

Xots M3HAYAIBHO MSC-nuarpamMmmbl npeIHa3HAvYaINCh TUIst OTTHCaHUSA

TCIICKOMMYHHKAIIMOHHBIX CHUCTCM, cefiyac OHHM C YCIIEXOM NPUMCHAIOTCA WU B APYIUX o0J1acTax.
Oo6padorka MSC-guarpamm

B ciyuae 10CcTaTOYHO CIOXKHBIX CHCTEM MOTYT OBITh OOHApy>KEHBI OLIMOKH, BOSHUKIIHE KaK
IPY CO3JIaHUM JUAarpaMMbl, TaK U TPU MPOSKTHPOBAHHH TECTUPYEMOW CHUCTeMbI. McnpaBieHue Tex
&Ke olMOO0K, eciy oHU OyIyT oOHapy>KeHbl Ha OoJiee MO3HEM ATalle KU3HEHHOTO LIUKJIa MPOAYKTa,
noTpeOyeT ropa3o OONBIINX 3aTparT.

IIpoBepka MSC-quarpaMmMbl Ha OJHOTY

BoNbIIMHCTBO CUCTEM MIIM UX YacTell MOYKHO B TOM WJIM HHOM BHUJIE NIPEICTABUTh C IOMOIIBIO
MexaHu3zMma state-mMammuH. Torga KaXAoMy COCTOSHHUIO CHCTEMbl Ha JuarpaMme Oyzer
COOTBETCTBOBATh YCJIOBUE - KOHCTpyKIMs condition. st Kaxaoro coObITHs AMarpamMmbl (O[T
coObITHEM OyaeM MOHHMMATh COOOIIEHHE WIN JIEUCTBUE - action) MOYKHO COCTaBUTh MHOYKECTBO BCEX
COCTOSIHUI, KOTOpbIE MOT'YT HEMOCPEACTBEHHO MpeNIIecTBOBAaTh eMy (mpeayciioBusi). B aTom ciyuae
npoBepka Ha NMOIHOTY MSC-nuarpaMMbl OyeT 3aKiI04aTbes B MPOBEPKE TOTO, BCE JIM BO3MOXKHBIE
Clly4au IpeayCciIOBHUM Ui KaXaA0ro cOOBITUS MpeACTaBieHbl B Hel. Ecnu 3T0 He Tak, TO, BO3MOXHO,



AuarpaMmma HE ONHMCBIBACT IMOJIHOCTBHO BCC BO3MOJKHBIC CIICHApHUU pa6OTBI CHUCTEMbBI, 1 MHO>XCCTBO
TCCTOB, CTCHCPHUPOBAHHELIX I10 3TOM auarpamme, 6YI[€T HCITIOJTHBIM.

IIpakTnyeckas padbora Ne29. I'enepauuss MPR-gaiinos

Pa3paboTanHbIil HA0OP YTUIUT NpeAHA3HAYCH IS
. npeodpaszosanus MSC-nuarpamm B popmat MPR;
. MIPOBEPKH MIPABUIBHOCTH MOIKIIOUEHUS CUTHAJIOB;
. 3arpy3Ku KOMMEHTapHUEB.

YTunura noaaepKuBaeT CIeIyroIne TUITBI KOHCTPYKIUH:

Instance

Instance End

Message

Action

Comment

Coregion

Text

Condition

Reference

Block(Alt, Par, Loop, Opt).

ITpu pa3zpaboTke quarpaMm coeanHeHHe 00BEKTOB ocylecTBiseTcsa npu nomouy Connector
Point. Ecnmm xakas-mub0 KOHCTPYKIHS s3bIKa He OyneT MpHCcOoeIuHEeHa, TO OyJeT BbIIAHO
COOTBETCTBYIOIIEE CcOooOlIeHne 00 ommOKe, "HENpaBUWIIbHBIN" 3JIEMEHT OYIET BbLAENEH KPAacHBIM
uBetoM, a MPR-daiin reneputbes He OyieT.

Message must be connected ko bwo instances,

Hckmouenue coctaniigeT diiemMeHThL: Block, Condition, Reference u Text. Onucanue

3JIEMEHTOB

-

Instance

<E

Instance nipencrasiseT co00i OMH U3 B3aUMOJICHCTBYIOINUX 00heKTOB. Heobxommmo 3a1ath
UMs JaHHOTO 3JieMeHTa. [locite 3aBepiiieHus MprueMa/BblJJau BCEX CUTHAIOB K Instance
npucoenunsercs 6ok Instance End. J{ns yBenuuenus nimunasl Instance TimeLine, ero Heo6Xo1umMo
BBIICTIUTH M YBEJIMYUTH JIITUHY, Ucoib3ys Control.

—

In=stance
End



Instance End camocTOosSTENbHO HE UCHONB3YyEeTCsS, NPUMEHSETCS TOJBKO COBMECTHO C
KoHCTpyKuuel Instance. Mcmosb3yercss A CUTHalIM3alMd TOTO, YTO JaHHBIA OOBEKT 3aKOHYMI
[IPUHUMATh/TIOCHUIATh CUTHAJIBL.

——h

hizzsage

Message (coObITHe/cooOIIeHHe) MpeICcTaBiIsieT co00il B3auMOAEHCTBHE MEXIYy OOBbEeKTaMu
( Instances ). Heo6xoaumo 3a1aTh UMsi COOOIIIEHUS U TTapaMeTphI (ecTu OHU HEoOX0uMbI). Messages
JOJDKHBI OBITH TpucoeAuHeHbl K Instance ¢ momomisio Connector Points. Messages 0e3 nMeHH He
00pabaThIBAOTCS, U BBIAACTCS COOOIICHHE 00 OmMMOKe.

—

Potion

Action UCTOJB3yeTCs I OTPaKEHHUS COOBITHSA, BBIIIOJHEHHOIO B paMKax ojHOro Instance.
brox HeoOxomumo mpucoequHUTh ¢ momomeio Connector Point-a. Action 0e3 wMeHH He
oOpabaThIBaeTCs, M BBIIACTCS COOTBETCTBYIOIIEE COOOIICHUE 00 OImMOKe.

Commerit

Comment ucnonb3yercst Uil HalMCaHWUs KOMMeHTapueB. Ero TpeOyercs NpUCOEAMHUTH K
Connector Point Ha Instance. Jlns yBenuyeHus JIMHBI HEOOX0IUMO HCTIoNb30BaTh Control.

T
|
1

Caregion

Coregion TOKa3bIBaeT, YTO CHUTHAJbBI, MOCTYNMHBIINE B PaMKaxX IJAHHOTO AJIEMEHTa, MOTYT
MIPUXOAUTH B pazHoM mopsiike. Coregion J0KeH ObITh MPUCOSANHEH C HCIoyib3oBaHueM Connector
Points, B mpoTHBHOM clly4ae BO3HUKAET OIIMOKA.

=

Tewt

Text - 3T0 O6JIOK TEKCTOBBIX KOMMEHTapUeB WIHM ONMUCAHUA. MOXKeT pacrojaratecsi B 000
yacTu paboyero Jucra.

p—

Candition

Condition wucnonb3yercst g OOBSBIEHUS COOBITHS, KOTOPOE pPACHpPOCTpPaHSETCs Ha
HECKOJIbKO 00BeKkTOB ( Instance ). MoxkeT HCIOJIB30BAaThCA B KAdye€CTBE TOUKH CHHXPOHHU3AIUH.
Heo6xomumo 3anath uMs win apyrue napamerpsl. [Ipu ncnonp3oBanuu tpedyercs "pacTsHyTh" Ha
ucnons3yembie ocu Instance. Ecnu ycnoBue Condition He pacnpocTpaHseTcsi Ha OJWH U3 00BEKTOB
( Instance ), To moBepx Gsoka Condition 3amgaercs Instance Line (puc. 11.1 u 11.2).

Instance
line



Instance Line caMmocTosITeIbHO HE TPUMEHSIETCS, a TOJIBKO coBMeCTHO ¢ 610koMm Condition.

st ee mpucoeauHeHus ucnosibzyem Connector Points.

} i1 |

L

7N
N

e e

Puc. 11.1. 3o6paxenne Condition 6e3 Instance Line

e

7 X
N

et

i
S .

T

Puc. 11.2. U3o06paxenne Condition ¢ Instance Line

—

Referance

Reference mpumensiercss ansi onpeneneHusl CChUIKA Ha npyryio auarpammy (MPR-gaiin).
HeoOxonumo yka3aTh myTh K UCHONIB3yeMoOM auarpamme. [lpu oTcyTcTBUM MMEHHU (IIyTH) BO3HUKAET
omoka.

Ll

Black

Block no3Bossier 3amaBaTh MM 0J10Ka, MCHOJIB3YETCS COBMECTHO C 3JEMEHTOM Separator,
KoTopbIil pasaenser Block na 2 u Gonee ¢peiimoB. B 3arnmaBum Giioka HEOOXOJMMO yKas3aThb €ro
Ha3BaHHUE W TTapaMeTphl (€CIM HEOOXOIUMO):

Alt - yka3plBaeT, UYTO MOJKET BBIIOJHATHCA OJUH U3 (peiMOB B ONpEAETICHHOM
HOCJIEI0BATEIBHOCTH.

Par - ykaspIiBaer, 4To COOOIICHHs, KOTOpbIE OBUIM OOBSBICHBI B paMKax JIaHHOTO OJIOKa,
OyIyT BBHITIOTHATHCS MTAPAILIEIBHO.

Opt - yka3bIBaeT Ha TO, YTO JTAaHHBIN (PpeiiM MOKET HCIIOIB30BATHCS OMIIUOHAIBHO.



Loop - yka3bIBaeT Ha TO, YTO JaHHBINA OJIOK OyJIET MOBTOPSITHCS B IIUKIIC YKA3aHHOE YUCIIO pa3
(Yxa3pIBaeTcs B MapaMeTpax).

Separator

Separator caMOCTOSTENILHO HE UCIIOJIB3YETCS, @ IPUMEHSETCS TOJIBKO COBMECTHO C 3JIEMEHTOM
Block. ITpu npucoeauaennu Heodbxoaumo 3aaeiictBoBath Connector Point.

IIpakTnyeckas padora Ne30.

Ucnoan3oBanne MS Visio 1151 renepanun MPR-gaiisios. I'enepanus MPR.

I'enepanus MPR

I[J'IH reHepanuu Tpe6yeTc;I BBIIIOJIHHUTD CJICAYIOIINC HeﬁCTBHHZ

1. Ycranouth Microsoft Visio.
2. Cosznate HOBBIH JokyMeHT ( File->New->New Drawing ).
3. 3arpy3uth Stensil ma remepanuu mpr ¢aitnos( File->Open ->MSC.VSS nnu

File>Open Stensil ->MSC.VSS ). Visio BeIIACT MpeaynpexkaCHUE O TOM, UYTO JaHHBIN stensil
cozepkuT Makpockl. Ha npeaynpesxaenue cieayer otBetuTh "Enable macros".

4. Hapucosate MSC-nuarpaMmy, ucrnonb3ys TexHosioruto Drag-And- Drop.
5. Jns renepaniun MSC BbI3BaTh crenyronuii Mmakpoc: Tools->Macros ->MSC-
>Modulel->Parse.

Bo3MoXxHBI CJICAYIOIUC OIIUU I'CHEPAIUU:

Generate MPR Il : x|
Falder: I c:irpr) Browse, .. |
™ Current Page i all Pages [~ Recursive generation

I iallows LOST/FOUND signals:

Ik Zancel

Current Page: Ilpu wucnonb30BaHMM [JAaHHON ONUMU TE€HEPUPYIOTCS TOJIBKO TEKyllas
ctpanuma. B yka3zannoi mamke Oyzaer cozman MPR-¢aiin ¢ mMmeHeMm, COOTBETCTBYIOIIMM HMEHH
TeKyIIeH CTpaHuIlbl B Visio.

All Pages: [Ipy ucnosnp30BaHuM yKa3aHHOW OILMU T'€HEPUPYIOTCS BCE CTPAHULBI AKTUBHOI'O
JIOKYMEHTA.

Recursive Generation: Ilpu ucnonp3oBaHMM JAaHHOM ONIMHM HMMEETCS BO3MOXKHOCTh
TeHEepalud HECKOJbKUX JauarpaMM Ha OJHOH cTpaHuue. [y 3Toro HeoOXOAMMO HapUCOBATh
nuarpammy, crpynnupoBaTh ee ( Shape->Group ). [Ipu 3ToM coxpaHsieTcs BO3MOKHOCTh PHCOBATh
HECKOJIbKO JMarpaMM Ha ofgHoOM ctpaHuue. [lo yMonuaHuio - OTKIItOUEeHa.

Allow LOST/FOUND  signals: Ilpu BkIlOYEeHMM [aHHOM OINUUU  pa3peraeTcs
ucnonb3zoBanue LOST/FOUND curnanos npu npoektupoBanuu MSC-nuarpamm.

[Ipu otkmroueHnu naHHOW ommmu ucnoidb3oBanne LOST/FOUND 3ampemaercs, mpu
OTCYTCTBHH connect Ha KaKuX-TM00 CUTHaIax BbijaeTcs omuoka 1 MPR-daiin He renepupyercs.



[Tocne renepanuu  MPR-daiina BbI3bIBaeTCS  mporpaMMa MPOBEPKH  CHUHTAKCHCa
creaepupoBanHoro MPR-daiina. st aToro ucnons3yercst BHemHss noanporpamma MSCJUST. st
€€ HCIO0Ib30BaHus HeoOxoammo HacTpouTh B Environmental Variables mepemennyio SIC PATH,
KOTOpasi COOTBETCTBOBAJIA ObI ITyTH K COOTBETCTBYIOMIEH mporpamme B makete TAT.

Jns npoBepKu TNpaBUIBHOCTH MOAKIIOUYEHHUS CHUTHAJIOB HEOOXOAMMO BBI3BaTh MAaKpOC
Tools>Macros->MSC->Modulel->Check. B cnyuyae, ecnum kakue-1M00 CHUTHANIBI  SBISIOTCS
HEMNOJIKJIFOUEHHBIMHU, OHU 3aKpalIUBaOTCS KPACHBIM I[BETOM.

Hcnonb3yercst BO3MOXHOCTb — 3arpy3KHM  KOMMEHTapueB, IIOJYYEHHBIX Ha  BBIXOJE
TecTupytome mnporpammsl. s 3TOro HeoOXoIuMoO BbI3BaTh cienyroumii makpoc: Tools-
>Macros>MSC->Module2->OpenMPRFile. Tpebyercs ykasarb nytb Kk (aitmy c¢ "tpaccoit"
TECTUPOBAHMUSL.

[locne 3arpy3ku KOMMEHTApPHEB C OMIMOKOW OHHU BBLICSIOTCS KPACHBIM IIBETOM U PACIONIaraioTcs B
MecCTe MPEANoaracMoi OITMOKH.

ConfigTAT

[Tporpamma ConfigTAT mnpennazHaueHa [UIsi YOpPABICHUS NPOIECCOM TeHEpaluud |
BBITIOJTHEHUSI TECTOB Ha ocHOBe MSC-auarpamm.

ITpu axTuBHOM BKIanke "Test" ocyliecTBisieTcss HACTPOIKa U 3aIlyCK OHOTO TeCTa.

Test | TestSuite I

Jli1g reHepanuu U 3amycka TecTa He00X0IUMO:

. yKa3aTh Ha3BaHUE MPOEKTa (OT HEro 3aBUCHT OJIHA M3 CTPOK kKoxa Wrapper);
. yKa3aTb Ha3BaHUE TecTa (IIOMOTAeT  pPa3IUYUTh  TECTHI IPH
3aIycKe

IIOCJIEZI0BATEIBHOCTH TECTOB);
. yKa3aTh Manky npoekra (B Hee OyIyT mHoMeIIeHb! (hailiibl, HEOOXOAUMBIE IS

TreHepalnnun TeCTa U IMPOTOKOJIbI TeCTI/IpOBaHI/IH);

. BbIOpaTh MPR-aiin, 3agaronmii Tect;
. BBIOpATh (paityt KOHPUTYpAIH, ONMUCHIBAIOIINN METOIbI TECTUPYEMOM MOIEIH;
. BBIOPATH (hailyibl TECTUPYEMON MOICIIH,

. yKazatb IyTh K Wrapper-y (uHTepdeiic Mex1y MOJENbIO U TECTOM).



Froject Mame

Test Mame

Project Fath

mpr-file

I Browse |
_Browee |

Configuratior file

I Browse
kodel files
Add
Femove
YWrapper

Browse |

IIpakTnyeckas padora Ne3l.

Hacrtpoiiku MS Visio nis renepanun MPR-¢daiinos.

VYkazarh cienyromue HacTporku. s
MakpoIpoleccopa:
Settings
macopre | atsgen | template |

Section in configuration file
Idefault

include file

Browze

[ inline loops with counter equal to <13 into plain code
™ unmoll loops with constant number of iterations
[T exclude time specifications in generated files

Set to default |

SetALLtodefault |

. paznen B (aine koHpurypammu (KOHGUTYpalud Jisi HECKOJBKUX TECTOB
MOTYT HaXOJIUTHCS B OJTHOM (aiiie);

. inline loops with counter equal to <1> into plain code - mpeoGpa3oBbIBaTH
LUUKJIBI C OJJHOM UTEpAlUEi B TUHEUHBIA KO,

. unroll loops with constant number of iterations - pa3BopauumBaTh LHUKIBI C
3aJJaHHBIM YMCJIOM UTEpALUi B TUHEUHBIA KOJ;

. exclude time specifications in generated files - wuckmOuYaTP BpEeMEHHBIE
crienu(UKaIuKl U3 CTeHEPUPOBAHHBIX (aiiJIOB.



Jns renepatopa Abstract Test Suite:

. active events in start - mepBbIif CUTHAJ OT TE€CTa K MOJICIIH;
. passive events in start - mepBbIi CUTHAI OT MOJIEIN K TECTY.
HacTtpoiiki

macropre  atsgen | templatel

¥ active events in start

[ passive events in start

Set to default |

SetALLtodefaul |

s mabnona reneparuu Tecta Ha C#:

generate break after first error detection - 3aBepiiaTh TECT MOCie MEPBOM kKe
OIIINOKH,

. generate instance check functionality - mpoBepsTh, COOTBETCTBYIOT JIH
OTIIPABUTEIIb U TOJIyYaTellb CUTHANIA TPEOyEeMBbIM;

. create log file of generation process - MPOTOKOJIMPOBATH MPOIECC TCHEPAITUH
TECTa;

generate time processing functionality - mpoBepsATh BpeMeHHbIE TpeOOBaHUS K
CHCTEME.

HacTpolik i

mal:n:uprl:l atzgen template

¥ generate break after first errar detection
[T generate inztance check functionaliy
¥ create log file of generation process

¥ generate time processing functionality

Set to default |

Setdll todefaut |

I'pynna kaonok "Run" ciyuT [u1s 3amycka 1o OTAeIbHOCTH WM LIETMKOM 3TalloB IeHepaluu

TECTA U BBINIOJITHEHUA CTCHCPUPOBAHHOI'O TECTA!



—Fun

Macroprc
atzgen Generate
whole
ternplate test
CH# compiler
Rur test
Run all
Delete temporary fles
Debug
. KHOMKa "macroprc" 3amyckaeT MakpoInpoIeccop;
. KHomKa "atsgen" 3amyckaeTr Abstract Test Suite reneparop;
. KHOTIKa "template" 3amyckaet ma0ioH reHepauu Tecta Ha s3bike C#;
. kHomka "C# compiler" 3amyckaer xoMmwisTop s3bika C# c monydyeHueM Ha

BBIXOJIe (haiia test.exe, KOTOPBIM MpeaCcTaBisieT cOO0H TOTOBBIHM K 3aITyCKY TECT;

. kHomnka "Generate whole test" mocienoBarenbHO 3aycKaeT MakpoOIpoLeccop,
Abstract Test Suite reHeparop, madIOH TeHepauu TecTa Ha s3bike CH# ¥ KOMIIIATOP SI3bIKA
C#;

. kHonka "Run test" ocymiecTBiisieT 3amyck Tecta. Bo BpeMs BBINOJIHEHUS TECTa
U3MEHEHHE BCEX HACTPOEK OJNIOKupyercs u oToOpaxkaercss Progress Bar. BrimonmHenue tecra
MOYKHO TpepBaTh HakaTheM kHomkH "Cancel";

. ANENENIR
| Cancel I
. kHorka "Run ALL" ocymecTBisieT mocieqoBaTeIbHO T€HEPALMIO U 3aIyCK
TECTa;
. kHonka "Delete temporary files" ymanser npoMmexyTounslie (haiiiabl, CO3JaHHBIE

B IIPOLECCE I'CHEPALIUU TECTA.

IIpakTyeckas padora Ne32. Onucanue pyHKumonaJa.

I'pynna "Test Logs" no3BossieT mpocMaTpyUBaTh MPOTOKOJIbI TECTUPOBAHUS:



— Test Logs

HTHL log

Text log

FPR logs
warehouzetest000TMO_0.mpr

Wi |

Delete logs |

. npu Haxatun kHonmku "HTML log" B Internet Explorer otoGpakaercs
MPOTOKOJ TeCTUPOBaHUA B BHJe html-cTpaHuIsr;

. npu Haxatuu kHomkM "Text log" B notepad oToOpakaeTcs TPOTOKOI
TECTUPOBaHUs B BUJE txt-(aiina;

. B listBox-e "MPR logs" oToOpakaeTcst CIIMCOK MPOTOKOJIOB B ¢opmare mpr
(OTHeNnbHBIN MPOTOKOJ Ui KaXKAOro testcase-a W Kaxa0i UTepalu TecTa), KOTOphle MOXKHO
OTKpBITh B porpamme Telelogic Haxxatuem kHonku "View";

. ¢ mnomompbio kHomku '"Delete logs" MOXHO yAamuTh BCE NPOTOKOJIBI
TECTHUPOBAHUS.

B richTextBox-e B paBoit yactu Gopmbl 0TOOpaxkaeTcst HHGOPMAIUS O TPOoIecce reHepalun
1 BoIMosTHeHUU TecToB. Ounctuth richTextBox MoxHO ¢ momorpto kHonkH "Clear":



0

---Fnrnmng Macropreprocessor---

WARMING: xml: no macros defined

0

---Fmung 4TS Generator---

WARNING:
WARNING:
WARNING:
WARNIHG:
WARNING:
WARNING:
WARNING:
WARNIHG:
WARNING:

ats
ats
ats
ats
ats
ats
ats
ats
ats

---Fnnming Code Generation Template for C&---

Code Generation Template for CF - version 1.0
COPYERIGHT 2005 GENEEATION WET, ALL EIGHTS RESEEVED

Macro Processor - version 2.1 for Win2E build 17
COPYEIGHT 2001-2002 Generation WET, ALL RIGHTS FESEEVED
Femstred to: Generation HET Labf354-04{vpliies2 ecd sphstu.n), host '354-

Abstract Test Generator - version 2.1 for Win2E buld 17
COPYEIGHT 2001-2002 Generation WET, ALL RIGHTS FESEEVED
Femstred to: Generation HET Labf354-04{vpliies2 ecd sphstu.n), host '354-

1o fanetion s defined for duvping type borte'
: no fiunction s defined for dumping type borte'
: no fanction 5 defined for dumping type ool
: no fanction 15 defined for damping type bool
1o fanetion s defined for duvping type bool
: no fiunction s defined for dumping type borte'
: no fanction 5 defined for dumping type long'
: no fanction 15 defined for dumping type 'long'
1o fanetion s defined for duvping type bool

---Fnmming C# Compiler---

Kougurypamuu TecToB
COOTBETCTBeHHO, Save u Open meHro File:

Clear |

MOXKHO

COXPAaHATH

u

OTKPBIBATH

C

IIOMOIIBIO

KOMAaH/I,



Open configuration file... = 2l x

Look in: Iﬁ Tests j 4= I'=j( R

[C11 i | | prinfol0a.tcf prinfiof, kof
110 (e @ prinfoll,bef prinfo bef
311 e by @ prinfol2,bcf prinfod, bcf
112 (s a prinfol3,bcf prinfod, bcf
113 (s aprinFDH.th

114 (1 ConFIa ] prinfol15.tef

115 CImMoDEL ) prinfol6.tef

116 e aCLscripks @ prinfoZ, kef

(> [ Wisio @ prinfo3. tef

13 prinfol. bef @ prinfod, bef

14 prinfol0,bef @ prinfoS, bef

1 |

Cancel

File name: I j Open
e

Files of type: | confiaTAT files(* tef)

[l

[Ipu akTuBHOM BKIiIagke "TestSuite" ocyiecTBiIseTCsl HACTPOWKA U 3aIlyCK Habopa TECTOB.

Test TestSuite |

Knonku "Add" u "Remove" mo3BossIOT 100aBIATh U YOUpaTh OTHEIbHBIC TECThI ((paiimb

KoH(UTyparuu, co3aanabie Ha Briaake "Test") u3 Habopa TecToB.
Add

Remowve

Knonka "Run" 3amyckaer Ha BBINOJHEHUE MOCIEAOBATEILHOCTh TeCTOB. [lpum »TOM BCe
KHOTIKM U MEHIO OJIOKUpYIOTCs 1 oToOpaxkaercst Progress Bar.

Fun

OCTaHOBUTH BBINIOJHEHUE JAHHOTO TECTA WM BCEM TECTOBOM ITOCIENOBATEIBLHOCTH MOYXKHO C
nomorbsro KHorok "Cancel" u "Cancell ALL" cooTBeTCTBEHHO.

Running test 3 of 4

| Cancel I Cancel ALl |

B richTextBox-e B mpaBoii wactu hopMbl oToOpakaercs: kpaTkas nHpopmamus o pe3ybTaTax
TECTHPOBAHUSI:



W arehouzeT est] - Test Finizhed Successzfully
wiarehouzeTest? - Test Finzhed Successtully
W arehouzeT estd - Test Finizhed Succesziully
w'arehouzeTestd - Test Finizhed Successfully
W arehouzeT esth - Test Finizthed Successfully
W arehouzeT esth - Test Finizhed Successfully
WarehouzeT est? - ERROR: Timeaout error
WwarehouzeTestd - ERROR: Timeout ermor

' arehouzeT estd - ERROR: Timeout error

W arehouzeT est10 - Test Finished Successtully
warehouzeTest1] - ERROR: Timeout errar

W arehouzeT et 2 - ERROR: Test Exited Abnarmalluempty loag)

C nomomeio myHkToB "Open" u "Save" mento "File" MOXXHO, COOTBETCTBEHHO, 3arpy3uTh U
COXPaHMTH CIMCOK TECTOB TECTOBOI0 Habopa.

SysLog Animator Manual

Ota mporpamma MpefHasHau€Ha Ui BU3yalIM3allMM JKypHajla CUCTEMBI, IOJIYYEHHOI'O B
pe3ysibTaTe TECTUPOBAHUS CUCTEMBI).

XKypnan cucremsl npeacTaBiseT co60i HAOOP CTPOUEK CIETYIOMIETro BUJA!
08.09.2003 15:01:29 : CUCTEMA: 3anpomen craryc CKJIATA
08.09.2003 15:01:29 : CKJIA: Cratyc CKJIAJIA = 16

08.09.2003 15:01:29 : CUCTEMA: 3anpoieHsl napaMeTpsl OCH
08.09.2003 15:01:30 : CUCTEMA: CKJIA1Y nocnana koMmaHaa
[TOJIOXUTDL B PE3EPB: 4102 -1-1-1

08.09.2003 15:01:30: TEPMMWHAJI OCH : 1 - HeT naHHBIX

08.09.2003 15:01:34: CKJIA/ : 0 - komanzaa [IOJIOXKUTH B PE3EPB ycnentHo
NpUHATA

08.09.2003 15:01:38: CUCTEMA : 3anpomeno coobmierne ot CKIIAJIA
08.09.2003 15:01:38: CKJIA/J : 1 - IOAIIMWITHUK ycnemno ITPUHAT:
4102-1-1-1

08.09.2003

15:01:38: CUCTEMA : 3anpomien craryc CKJIAJIA

08.09.2003 15:01:38: CKJIA/ : Ctatyc CKJIAZIA =16

Kaxxnas ctpouka takoro Buna popmupyercs B kaap. Kamap - Habop AeHCTBHIA, TPOUCXOISAIIIX
B PaMKaX OJHOTO COOBITHSL.

IIpakTyeckas padora Ne33. Buemnnii Bua npuio:xkenust MS Visio.

Buemnnii Bua Ilpuiio:xkenust



8 Direct Systemlog Animabor - I.".":Ilﬁrlu-rnl:inrL-"IET'-_.Ilnim.rlinn'l..srl.l.ng.lhirnpﬂlr‘l,l.ngj"-lﬁm'ﬂ'“m = a I ':Ilj
File Optiors Help

Bxom Bon

CHCTERA - Janpowed cramye CEITA LA

CEMADL : Craryc CENALS = 32

CHCTEMA - Janpowens! napameTpes nasuinmssa

TEPRIARAN NOOEANHIAEA : [ - napamerpe Bosspew sk
CHMCTEMA | Janpowete! N2pareTpe M

TEPHMHAN OCH : 1 - HeT garsin

CHCTEMA, - CEAANY nocaana korsamaa NONYYMTE M3 B0
CEMLT 0 - vorsarna MY TE A3 B0 OHOMN AYERKA w
CHCTEMA | Janpowens cootusme ot ORI H Pafic-na QGnacTe
CEMAL : 1 - NOSWHNHWE yonewso MPAUHAT St=0 Col=3 Row
CHMCTEMA - Janpowen crarys CKITA LA

CEAAN: Craryc CRNALS = 32

CMCTEMA - 3anpoweHe! NSpameTpEd NOgWHTHKS

TEPMAHAN NOOEWNHAEA : 0 - napaqeTpel BoSepal e — I:I
CMCTEMA - 3anpoeustisl NIpaeTDe: O

CHCTEMA - G ALY nocana korsama MONYYHTE WA 540 Tepsmamn oo , T
TEPMUHAN OCH : 1 - ner aarees ! i
CENED : 0 - ot MONYYHTE M3 B0 OHOA AYERKM g | [
CHMCTEMA - 3anpoweso coofiwande ot CEMALL

CXAAL: 1 - NOQUMITHWE ycneures MPMHAT St-0 Coi=1 Row ' PRt CdmcTe '
CHETEMA - 3anpowen cramge CEAALA | ) CKnag [

CENAD ; Cramye CENAMOA =32 Brizopran Fuevrs Etcogran Ausinn
CHMCTEMA | 3anpowetel NpaHeTpe Nl

TEPMMHEAN MO QEANHMES : 1 - BT daHei

CHCTEMA - Janpowesl naparaeTped ooy

'L‘jF'MHHﬁ N GH - - I'I.'|I'Il|hrll'.1'l11 mrcsRnAirs 1212 _|:I

| ¥

« | o pave | pavan | | o» [T g0 @

CroTama

T'nraBuoe MeHIo

File - CoctouT U3 IByX MOAITYHKTOB:
File Options Help

. Open - OTKPBITH KypHAT COOOIICHUN CUCTEMBI.
. Exit - BoriiTu u3 npuioxeHus.
Options - COCTOUT U3 OAHOTO MOAMYHKTA:

. Config - [To3BossieT HACTPOUTH TONIIHUHY JIMHUMA, 0003HAYAIONMIUX CUTHAIBI U
3aJIep’KKy MPHU aHUMAIUN CUTHAJIOB

Help - CocTout u3 0THOTO TOITYHKTA:
. About - Uadopmarus o Texymeit Bepcun Log Animator-a
File->Open



Laok ir: I['_:'}Ln:ngs j ] £ Ea-

[Z] svsTEM1 =] sySTEMLG
[£] sysTEMEZ
[Z] sysTEMS
[Z] s¥sTEM4
[£] sysTEMS
2 SYSTEMG
[Z] sysTEM?
[Z] sysTEME
[Z] sysTEMZ
[Z] sysTEMIO
= sYSTEMLL
[£] sysTEMLZ
[£] sysTEML3
[£] s¥sTEML4
[£] s¥sSTEM1S

Cancel

File name: |svaTEMT -] Open
=

Files of type: ILDg filez [*.log)

[Tpu BBIOOpe myHkTa File->Open oTkpoeTcs AMAIOroBO€ OKHO, B KOTOPOM MOXKHO BBIOpaTh
¢aiin, copeprkauii )KypHai COOOLIEHUI CUCTEMBI, BBIJIETUB HEOOXOJUMBIH (paiiin cpeiu MMEIOLINXCs

1 Ha)kKaB KHOTIKY.
Open

Ecnu oTkazaTecst OT OTKPBITHS (aiisia, HE0OX0AUMO Ha)KaTh KIaBUIILY

Canicel |

File->Exit

Jliist BBIXOJIa M3 MPWIOKCHHUST MOXHO BBIOpATh MyHKT MeHIO EXit WM Hakath KHONKY "X" B
IPaBOM BEPXHEM YIIIy OKHA.
|File Options

=10

B0

BbIXO]

Options->Config...

Jlns HAcTpOMKH TapaMeTpoB BU3yalM3allid HYXKHO 3aiiTé B MeHI0 Options u BBIOpaTh
noanyHkT Config...:




B PE3YIBTATEC MOABIACTCA AUAJIOTOBOC OKHO BHUA:
ﬂgﬁyﬂug Animator Eunfig_ut.; El

—Arrows Width
J |2 Pixels
—Arows Time Delay
1
1 1 1 1 1 1 1 1 1 1 |2|:I M S
Cancel Default | (0] 4

Arrows Width - Ycranasnupaet ToNuHy JMHAN, 0003HAYAIOIINX CUTHAIL.

MunumanbHoe 3HaueHue = 1. [Ipu 3TOM TUHUS BRITJSIIAT CICTYOIIUM 00pa3oMm:

MakcumanbHoe 3HaueHue = 5. [Ipu 3TOM TUHUS BBITIIAIUT CISAYIOIMUM 00pa3oMm:

Default 3Hauenue = 2. [1pu 3TOM JTHHHS BBITIISIUT CIEAYIOIUM 00pPa30M:

Arrows Time Delay - YcranaBnuBaeT BpeMsi BbIBOAA CUTHANOB. Yem OoJblle 3HaueHHE
rnapameTpa, TeM JI0Jibllie Oy/1eT BHIBOJUTHLCS MMyHKTUPHAS JTUHUS, 0003HAYaI0Iast CUTHAJ.

MunaumanbHoe 3HayeHue = 20.

Maxkcumansroe 3Hauenne = 200. Default-3Hauenune

=50.

Knonka Cancel mo3BosisseT OTKa3aThCs OT MW3MEHECHHS MapaMEeTPOB M BEPHYThCA B
BHU3yaJIU3aTop.

Cancel

[Mlpu naxkatmm kHomkwm Default - 3HaUYeHWs TPUHUMAIOT BENWYMHBI, TPEAONpEICIICHHbBIE

3apaHee.
‘ Default |

[Ipu naxxatun kHonku OK cucrema yctaHaBIMBaeT HOBbIE 3HAUEHUSI.

oK

Options->Debug
BrIOpaB 3TOT MyHKT MEHIO, MOYKHO HACTPOUTH BAPHAHT PaOOTHI PUIIOKECHUSI.

Zonfig. ..




Ecnu BbiOpan pexum Debug, To mpunoxenue OyneT BHIBOIUTH COOOLIEHHS B OTJIAAOYHOM
peXUME.

+ Config...
Debug

Ecmu Debug e BBIOpaH, TO cooOmeHus OyayT BBIBOAMTHCS B 0ObIYHOM (opmare: Help-
>About

Jlnst mpocMoTpa nHGOpMAIIUK O TEKYIIEH BepcUU MPOoeKTa HeoOxoauMo 3aiTi B MeHI0 Help u
BBIOpATh MOAMYHKT About:

Help
| oo |

IlosBUTCSA AHMAIOTOBOE OKHO CJICOYIOIICTO BUaa:
about.. S

SwsLog Animaktor w1.0 RC1
Directx 9.0 Yersion
Build 05 September 2003
Gaeneration, MET (o) 2003

I[J'IH BbIXO/Ja M3 AUAJIOTOBOI'0O OKHa HeO6XO,Z[I/IMO HaXXaTb KHOIIKY OK.

IIpakTnyeckas padora Ne34.

AHUMHpPOBaHUE KaJApoB B npuwio:keHun MS Visio.

AHUMHPOBaHUE KaJpPOB

Eciu oTkpeITh dails, coaepxainii sKypHaa COOOIIEHNH CHCTEMBI, TO TOSBUTCS pa3OUTHIA HA
Kaaphl KypHat. JIro0oi kagp MoeT ObITh BBHIOpaH MyTeM Ha)KaTHs JBOMHOTO HIETYKA MBIIIKH Ha
Ha3BaHWU HY>KHOTO Kajpa.



CHCTEMA : 3anpowen craryc CEADA

CkNan: Craryc CENALS = 32

CHCTEMA : 3anpoweHe napameTpel NOAWHIHKES
TEPMMHAN NOOWMOHKMES : O - napareTpel BosERALLEHE
CHCTEMA : ZanpolweHe! NapakeTpel oo

TEPMMHAIN OCIA - 1 - HeT paHHRX

CHMCTEMA : CENAOY nocnana koraraa NONYYATR M3 EBxO
CkNA0 ;0 - komanoa NONYYMTE M3 B0 OHOA AYEAKM yc
CHCTERA : 3anpoweHn coatwedue or CE1A DA

Cknan : 1 -noaWwMNHME yenewro MPMHAT St=0 Caol=0 Fow
CHMCTEMA : 3anpowen craryc CEADA

CkNaN : Cratyc CENALS = 32

CHCTEMA : 3anpoweHe! napameTpel NOAWMIHKES
TEPMMHAN NOOWMOHKMES : O - napameTpel BosERallEHEl  —
CHCTEMA : ZanpolweHe! NapareTpel oo

CHCTERA : CKNATY nocnada karanoa MONYYUTR M3 B0
TEPMHHAI OCKH : 1 - HET gaHHEX

CkNA0 ;0 - komanga NONYYHTE M3 BX0OHOA AYEAKM yc
CHCTERA : 3anpoweHn coatweHuwe or CE1A DA

Cknan : 1 -noaWuMnHAE yenewro NPMHAT St=0 Caol=1 Row
CHCTEMA : 3anpowen craryc CEADA

CkNan: Cratyc CENALS = 32

CHCTEMA : 3anpoweHe napameTpel NOAWMIHKES

TEPMHHAN NOOWMMAHHEA : 1 - HeT aaHHER

CHCTEMA : JanpolweHe! NapareTpel oo
TEFPRMMHAT NCLA - |-|-I'IF|I'|F|MF!TI'|>-II ROGEROAINEAR 1212 _ILI
4 3

N3o0pakeHre HAYaJIbHOTO COCTOSIHHMSI BBIOPAHHOTO Kajpa MOSBUTCA CIpaBa OT CIIHUCKA
KaJIpOB.

BXC, BXO

Pafbogaa Obnacte

TepramHan OcK

| I TepnlaHan
Mo wrnHWES

| |
1 PezepeHad OOnacTe I

I CKnan [

BrixogHaa Adelika BxogHaa Aqelika

%

CHCTEemMa

BEIXO]

Jlis paGoThl ¢ KafpaMu CYIIECTBYET MaHelb yIpaBICHHUS:

“lLl PLav1 | PLAYALL |_>|_>>J|1x4?

Jl1s BEIOOpa HY)KHOTO KaJpa MO>KHO BOCIIOJIb30BAaThCsI KHOIIKAMH ITEPEMOTKHU:

I




- BBIOPATh MEPBBIN Kajp;

&

- BBIOpaTh MPEABIIYIIUN Kaap;

[F1

- BBIOPATH CIEAYIOMIHNM Kap;
53

H

- BLIGpaTL MOCIEAHUN Kazap.
I[JIH IIpOUTPbIBAHUA Kaz[pa/ KaZApOB MOXHO BOCIIOJIB30BAaTbCA  CICAYHOIIMMU  JIBYMS
KJIIaBHUIIIaMM:

PLAY 1

npourpats 1 kaap;
FL&Y aLL

BB

HENPEPbIBHO MPOUTPHIBATh BCE KaJpbl, HAUMHAS C TEKYLIETro U 10 (PUHAIBHOTO.
B 1106011 MOMEHT MOKHO IIpepBaTh IPOUTPHIBAHUE,

Ha)kKaB KHOTIKY Stop, KOTopas TIOSIBUTCS BO BPEeMsl POUTPHIBaHUsI BMecTo kKHOmkH Play All.
[Tocnennum B crivcke kaapos siBisieTcs puHaiabHoe coctosiHue (PC).

DuHAIBLHOE COCTOSHUE OTpa’Xa€T COCTOAHUC CUCTCMBI IMOCJIC BBIIIOJIHCHHUSA IMOCIICAHCTO KaJapa.
®C Henp3s mpourparthb, T.K. ®C He gBsgeTcs KaJpoM, a JIMIIb OTPAKACT COCTOSAHUC CUCTECMBI B
PE3YIIbTATC MPOU3OIICAIINX B CUCTEMC COOBITHIA.

|‘I'x4.'-"

3nech mepBas mudpa 0603HAYAET HOMEP TEKYIIETO KaJapa, BTOpPas - CKOJBKO BCETO MMEETCS
KaJIpoB.

IIpakTyeckas padora Ne3S. I'padpuueckas cocrasiasirtomasa MS Visio.

DYHKIHOHAJIBHO-TPA(HUYECKAsA COCTABIAIOIIAS

Cursamisl

CurHansl B cucTeMe ObIBAIOT YEThIPEX BUJIOB:

. CUTHAJI CMHETO I[BETa 03HAYAET, YTO UJET 3aMpOC OT CHCTEMBI,

* CUTHAJI KpaCHOI'0 IB€TAa 03HAYACT, YTO OTBCTOM Ha 3aIlIpOC CUCTCMBI SBJISACTCA OIJ_II/I6Ka;
+ CUT'HaJ KCJITOro IBE€Ta 03HAYACT, YTO UACT OTBECT HaA 3allpOC CUCTEMBI, HE conepmamnﬁ HHUKaKuX
JaHHBIX,

. CUTHAQJI 3€JICHOTO IIBETa O3HAYAET, YTO 3alpOC CHCTEMBbI BBHINOJHEH ycremHo. OTBeT
MOJIOKUTEIIBLHBII.



OOBEKTHI

- OCBb;
- MO/IILINITHUK;
- MaHHUITYJISTOP.
Och
VY ocu CyIIecTBYIOT JIBa apaMeTpa, Mo KOTOPHIM K Hell moAOUparoTCs MOAIIUITHUKH:
. MEepEIHUN THameTp; - 3aHUN TUAMETP.
- 3/1eCh MapaMeTphl MEPEIHETO U 3aJHET0 TUAMETPOB paBHBI 12.
X 7

- 3[€Ch 3HAYECHUE MEPEIHEr0 JUaMeTpa HE COOTBETCTBYET IOIyCTUMOMY 10 FS,
a 3HaYCHME 3aJHETO JUaMEeTpa HE OMNpPEAEIICHO.

IoammnHuk

[MoamumHUK MOKET OBITh H300paKEH B TPEX BapHAHTAX:

- 03HAYaeT, YTO HOMEP TPYIIIBI Y MOIIUITHIKA HE COOTBETCTBYET JAOIMYCTHMOMY
o FS.

- O3HA4acT, 4YTO y IMOAUIHUITHUKA HE OIMMPCACIICH HOMCD I'PYIIIIBI.

- O3HAyaeT, 4To y MOJAUIMITHUKA 12 HOMep rpyHibl.

JononHuTenbHbIH MaTepual 1.

Ha3nauyenue



Cucrema npegHa3zHavyeHa Il YIPaBIeHUS] aBTOMAaTU3UPOBAHHBIM KOMIUIEKCOM XpaHEHUS
noAmuITHUKOB. OHa o0ecrieynBaeT MprueM MOAMUITHUKOB Ha CKJIa, a TAK)Ke IMO00p U BhIIAUYy 10
3amnpocy.

JlaHHBIN TOKYMEHT OMUCHIBAET TPEOOBAHMS M OTPAHUYCHUS HA MCTIOIH30BaHUE MPUIIOKECHHUS.

[IpuHATEIE COKpaIIEHUS

B HacTosmeM qoKyMeHTe TPUHSTHI CIASAYIOIINE OMPEACIICHUS U COKPAICHUS:
Cokpamenue Omnpenesienue

ES Janubiii 1okymMeHT. CoAepKUT TEXHUUECKHE TPeOOBaHUs, IPEABSIBISIEMbIC K
IPOrpaMMHOMY MPOIYKTY

HLD High Level Design. Conepxut onucanue MOAyJIbHON CTPYKTYpPBI TPOEKTa U
B3aUMOJICUCTBHS €r0 MOAYJIEN

HpOCK HpOCKT CUCTCMBbI YIIPABJICHHA aBTOMATHU3UPOBAHHBIM KOMIIJICKCOM XPAaHCHUA
T INOAIITMITHUKOB

B nocnenyromieM TekcTe clioBO "H0mKeH" onpenensier HeooxoauMoe TpeboBaHUE K IPOAYKTY.
Crnora "moxet", "mpeanonaraer” u "cnocoOeH" onpenesnsaoT HapaBlIeHHe padoT, KOTOpoe
MOJJICKUT AalIbHEHIIEMY YTOUHEHHUIO.

O0630p

BBenenue

Kommuiekc xpaHeHus MOANITUITHUKOB COCTOUT U3:

1. Cxmana (1. 1.2.2).

2. Tepmunana nogmunauka (1. 1.2.3).

3. Tepmunana ocu (1. 1.2.4).

Y Ka)x10ro U3 2JIEMEHTOB KOMILIEKCA CYIIECTBYET porpaMMa yrpaBieHHs, peau30BaHHas B

Buje B dll, mpuHHMaromas Ha BXOJ BHICOKOYPOBHEBBIE KOMAH/IbI U IPeoOpasyromias ux B

YHOpaBJIdromue BO3JCHUCTBHS IS JaHHOTO 3JIEMEHTA.

Ynpaenaer
nepHd e HAHE MW
yoT pOHCTEI MK M
23 MMO JeH CT ByeT
o CYE]

\ HET Framework

— Aude OLL \\
Cucrama
Store

| } WP 3ENEHHA oLL CKnan,

TepuuHan
ocH

KO MO exkcom

TepruHan Bearing
noauwHNHKKa OLL

KpaHwnt _—
HHj OpMaLKK o
M0 W HIHA KX HE
CTENN3¥Ax, 0 :
BRI JEHHE X =1 ynb1

N2 AW HOHKESX, & MS SOL Server 2000 yTpae NneHWA
HEMEpEHHE X 0CAx. —

MS Windows 2000




Puc. 13.1. CtpykTypa KOMIUIEKCA

-~ ek [TogmnnHnE @

&

Yuacrok chopkn CEJIAJ
KOJeCHO maphl @ @
Y © \J
TEPMHHAI ) TEPMHHAIL
CH @' -*-- @ b e THOIIHITHHE A
i
[
/ '
i ~
/ : 1lo 3anpocy o1 A
ITponspom [ X FE-.]’MUJ i-""-' LA IpuHnneaeT, IIponaeome
HIMCpEHNE : OCH BRIACT M XPAHHT HiIMCpeHNE
NapascTPos 0CH | TOAMOHNHAKH MOTIHTTHAER [APAMCTOR
[ BEIQAMTCA CO EILIHITHEES
I "CEIAA"
[
[
[
I
-r ek c
— MO GPAHHEIME B

OCHEIMH HA HES
IO HITHHEAM N
EOIIECHAH IAPA

Puc. 13.2. KonuenryainbHas cxema cremiaxa Ckuan

Cknan mpefHasHaueH Ui XpaHEHUs noJmumHukoB. OH mpencTaBiseT coOOH cTeiutax ¢
syeKkaMH, UMEET BXOAHYIO U BBIXOJHYIO STUECHKY 1 PpOOOT-MAHUIYIATOP.

Bce siueiiku uMeroT KoopAMHATHI - cTopoHa crestaxa (0 umu 1), pana (0 umu 1 1t kaxkaoi
CTOPOHBI), KosIoHKa (0T 0 710 4 17151 KaXKJI0T0 psizia), a TaKKe MOPAIKOBBIA HOMep. BrixoqHas sueiika
umeeT HoMep 999 u koopauHathl (9,9,9), a npuemHuas - 0 u koopaunatsl (0,0,0). Beero stueek, kpome
MIPUEMHOM U BBIXOJHOM, 20 IITYK.

Crennax uMeeT J1Be 001acTH sueek: padbouyto u pesepBHyIo (puc. 13.2). B paboueii o0nactu
XPaHSTCS OTIO3HAHHBIE MTOIIIUITHUKY, T.€. MOIIIHITHUKY, JUTSI KOTOPBIX OBUIH OJTYYECHBI TapaMeTPhI ¢
TEepMUHAJIA TIOAIIUITHAKA U OTIEPaIUs 110 TIEPEMELICHUIO B STYEHKY 3aBEpIIMIIAch YCIEeTHo. B
pe3epBHYI0 00JaCTh MONAAAI0T HEOMO3HAHHBIE MOIIUITHUKY, T.€. NOJIINITHUKY, ITPU ONEepaLusix ¢
KOTOPBIMH ITPOU3011IeI CO0Il U Hellb3s rapaHTUPOBATh IOCTOBEPHOCTH MOJYYEHHBIX JUI1 HUX
apaMeTpoB.

Kak B pabGoueii, Tak u B pe3epBHOI 00J1aCTIX, MOTYT CYIIIECTBOBATh COOMHBIC stueiiku. Sueiika
noMeyvaeTcs Kak cOoifHasi, eciii poOOT-MaHUIYJISTOP HE MOXKET B3ATh U3 Hee MOAUIHUK U €ClIn
OH HE MOJKET MOJIOKUTh MOALIMITHUK B ATy stueiiky. Kaxas siueiika MoxeT ObITh TOMEUEeHa JIM00 Kak
3aHsATas, TM00 Kak cBOOO HAs, TH0O0 KaK cOOiHAas.

Tabmuma 13.1. Cxema crennaxa

Kostouka 0 KOJIOHKA | KOJIOHKA 2 KOJIOHKA 3 KoJIoHKaA 4

1 2 3 4 5

cTopoHa 0 psn 1



6 7 8 9 10

pan 2

PaGouas 30Ha
cTopoHa 1 11 12 13 14 15 psn 3
16 17 18 19 20 psn 4

Pe3epBHas 30Ha

Cmamyc ckraoa
Ckutagy MOXKET UMETh B KaXKIbIi MOMEHT BPEMEHH OJIMH U3 CIEAYIOUINX CTaTyCOB:

Tabnuua 13.2. Cratyc cknama

Kon 3HaueHue

32 TToamuMmHuK BO BXOIHOMN STUEHKE

16 [ToqmmMnHUK B MAaHUITYJISITOPE
Her nyna

Ckitaz cBo0OOIEH

]

32
MopgwunHUk B
npHexdHHKe

16
Mo AWK nHKE B
MAHWMN YN ATO pe

0 Crnan

CBDED,D,EH - HOpMANEHOE COCTOAHKE CKNada

4 HeT Hyna - ownboqHOe COCTOAHKWE

Puc. 13.3. I'pad nepexonoB cTaTycoB cKiaaa
Cnucox KomMano ckiaoy
Cknaja npuHUMAET CIeAYIOIINE KOMAaH/IbI:
Ta6muma 13.3. Ciucok KOMaHI CKIaay

Kon HaszBanmue ITo1HOE HA3BaHHEe KOMAaH/IBI

GetR o o
© [TOJIYUUTD U3 BXOJHOU AYENKU



SendR

PutR
SetN

Term
0

@opmam komano ckaiady KoMaHsl

UMEIOT popMar:

ITapamerp Tun

NameCommand int

TagSt int
TagCol

TagRow int
SourseSt int
SourseCol int
SourseRow int

OTIIPABUTH U3 SYEMKU B BBIXOJIHYIO SSUEVKY

[TOJIOXUTD B PE3EPB

[NPOMU3BECTHU 3AHYJIEHUE

3ABEPIIEHWUE KOMAH/I BbIIAYUN

Tabnuna 13.4. opmar koMaH[ CKIIATy

JAuana3oH 10nyCTUMBIX
3HAYEeHUI

1:6,9,10,20

0:1

1:2

0:1

0:4

1:2

Onucanue

HaszBanue xomaHabl
(Taba. 13.2)

Cropona

PE3YJIbTUPYIOLIEN UYECUKU

int 0:4  Kononka
PE3YJIbTUPYIOIEN SYEHKU

Psn pesynbTupyromei

STUEUKHU

CTopoHa UCXOTHON

STYEUKU

Kosonka ucxomgHoit

STUEUKHU

Pan ucxomHon sueriku

Tab6muma 13.5. CooOmieHus OT CKiIaja B OTBET HA MOCHLUIKY KOMAaHIbI

Ne Kon
1 -4
2 -3
3 -2
4 -1

Onucanue

Het cBOOOIHBIX sTueek

He nociats

Tanm-ayt

Hert xiuenTa



5 0 VYcenemnoe nojry4eHue KOMaH bl

6 1 Omnbka npu nosy4yeHU KOMaH bl
7 2 Cknaz He MOHSI KOMaHIy
8 3 CkJiaz 3agAT

Taommma 13.6. CooOmieHue oT cxiiaaa

Kon Onucanue
- Her cknana
1
0 Hert cooO1tenns

Komanma BeimosiHeHa 0€3 OMIMOKH

2 Komanza BeinonHeHa ¢ omuOkoi. He yaaercs B3sTh MOAMIMITHUK U3 3aITaHHOM
STYCUKHU
3 Komanna BeimiotHeHa ¢ omnbkoi. He ymaeTcst moyioKuTh OAITUITHUK B

3a[aHHYIO0 SUCHKY
Tabmuma 13.7. Craryc oOMeHa co CKIaioM

Kon Onucanue

- Her oOMmeHa

3
- Tanwm ayt
2
- Hert ximenTa
1
0 Bo3sBpaiiaemsiii napamerp mParametr coiepuT cratyc ckiaia
1 Het nanHbpIx

TepMuHaII MOAIIUITHUKA
TepmuHan MNOAIIMITHUKA MPOU3BOAUT HM3MEPEHUE MapaMeTpoB MOAIIMIIHUKA, M Ha 3ampoc
CHUCTEMBI BO3BpAIaeT OJTHO U3 CICAYIOIUX COOOIICHHI.

Tabmura 13.8. Ctatyc oOMeHa ¢ TepMHHAJIOM MOAIIUITHIKA

Kon Onucanue

- Her oOmeHna



- Talim-ayT

- Hert xnnenra

0 CtpyKTypa ¢ U3MEpeHHBIMU ITapaMeTpaMu MOALIUIIHUKA B Oydepe

1 Hert mannbIx

Ecmu ko coobmienust = 0, To B Oydepe HaXOIUTCs CTPYKTypa C mapamMeTpamu:
Tabmuma 13.9. ITapameTpsl noAmIMIHUKA

J{uana3oH 10myCTUMbIX

ITapamerp Tun —— Onucanue
NameMaster String JIro0as cTpoka JIMHOM ®UO macrepa, 10 255
CHMBOJIOB MIPOM3BOIUBIIIETO N3MEPEHHSI
Factory String JIrobast cTpoka JUIMHON HasBanue neno go 255
CHMBOJIOB
ShiftNum Byte 1.2

Howmep paboueii cMeHbI

Number String JIrobast cTpoka JUIMHON 10 Howmep nopmmnunka
255 cuMBOJIOB

GroupNum  Int 12...20 Homep rpymnmsl
MOIIINITHAKA

Septype Byte 0...1 Tun cemaparopa
MOIUIUITHUKA

AShift Float 0.01...1

OceBoul caABUT
Tepmunai ocu

TepMuHam ocHM MPOU3BOIUT M3MEpPEHHE €€ MapaMeTpoB. B OTBET Ha 3ampoc CHCTEMBl OH
BO3BpAIIlaeT OJHO U3 CIEAYIOIINX COOOIICHMIA:

Tabmuma 13.10. CraTtyc oOMeHa ¢ TEepPMUHAIOM OCH

Kon Onucanue

-3 Her oOMenHa

-2 Taim ayt

-1 Her xnuenTa

0 CtpyKTypa ¢ u3MepeHHBIMU TTapaMeTpaMu OcH B Oydepe
1

Hert manupix

Ta6muma 13.11. ITapamerpsr ocu

JAnana3oH J0NMyCTUMBIX
IHapamerp Tun 3HAYeHMI Onucanue



Name Master String Jlro6ast ctpoka JuimHOU 10 255 @O macrepa,
CHUMBOJIOB MPOU3BOAMBIIETO U3MEPEHUS
ShiftNum  Byte 1..2 Howmep paboueii cMeHBI
Factory String Jlrobast cTpoka JITMHOM 10 HasBanue nemno
255 cuMBOJIOB
ANumber Int JIrobas cTpoka JIMHOM 10 Howmep ocu
255 cuMBOJIOB
Side Byte 0...1 Cropona ocu 0-mpaBasi, 1-neBast
BackDia Float 12...20 [TocagouHbIil TMaMETp 3aTHUNA
m
FrontDia Float 12...20 [Tocagounslit nuameTp
m MepeIHNN
HNurepdeiicsl B3aUMOACHCTBHSA CUCTEMBI
Crarye > . Cramye » > Cranyc . L'lul:.-'\r.':
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Puc. 13.4. Unurepdeiicel cucreMsl
Hurepdeiic co ckaanom (Store.dll) s nomydenus
coobmeHus ot ckiaaa: static public long GetStoreMessage() - Bo3BpamiaeMbie 3HAUYCHUS
onucansl B Ta0u. 13.7. JInsg momyueHus ctaryca ckiajna: static public int GetStoreStat(out long
mParametr) - Bo3Bpaiaemple 3Ha4€HUS ONUCAHbI B Ta0s1. 13.6. 3HaueHus, TpUHUMaEMbIe
BO3BpalllaeéMbIM napaMeTpom mParametr, onucansl B Ta011.
13.2.

JInst MOChUIKA KOMaH/bI CKIIaLy:

static public int SendStoreCom (int NameCommand, int TagSt, int TagCol, int TagRow, int
SourseSt, int SourseCol, int SourseRow) - Bo3BpaliaemMble 3Ha4YCHHS B IIepeaBaeMble TapaMeTphl
onucaHsl B a0 13.4.

HuTepeiic ¢ TepmuHanom nopmunauka (Bearing.dll) /{na

MOJIy4YEeHHUs1 COOOLIEHUsI OT TepMHUHAJIA MMOAUIMITHUKA CHCTEMa JI0JKHA BbI3BATh
cnenyromyto pynkmuo moayis Bearing.dll:

static public int GetRollerPar(out string NameMaster, out string Factory, out string Number,



out byte ShiftNum, out int GroupNum, out byte SepType, out float AShift). ®ynkuus gomkHa
BO3BpallaTh OJHO U3 3HAYEHUH, epeyrciaeHHbIX B Ta01. 13.87. Bo3Bpaljaemble mapaMeTpbl ONMMCaHbI
B Tabn. 13.9.
Hurtepdeiic ¢ repmunaaom ocu (Axle.dll)

Jis mostydeHust cooOLIeHHsT OT TEepMHUHAla OCH CHCTeMa JOJKHA BbI3BIBAThH CJETYHOIIYIO
¢ynxuuro moxynst Axle.dll:

static public int GetRollerPar(out string NameMaster, out string Factory, out string Number,
out byte ShiftNum, out int GroupNum, out byte SepType, out float AShift). Dynkuus gomkHa
BO3BpAIllaTh OAHO U3 3HAYCHUH, epeunciaeHHbIX B Ta0a. 13.10. Bo3Bpamiaembie mapaMeTphl OMHUCAHbI
B Tab6a. 13.11.

Crnenngnueckne TpedboBanust Cucrema

yIpaBJIeHUS] KOMIUIEKCOM JIOJIKHA!

[IpousBecTu onpoc cTaryca ckiaja (BbI3BaTh GpyHKIMIO etStoreStat ).

Jo6aBute B xypHan coobuienuit 3anuchk "CHUCTEMA: 3anpomen cratyc CKJIAJIA". B
3aBUCUMOCTH OT ITOJIy4YE€HHOTO 3HAU€HMsI IPOU3BECTH CIIEIyIOIUE IeHCTBHUA:

[Tonyuennslii ctatyc ckiaga = 32. B mpuemHyro suelKy ckJaja HOCTYHNWJI HOJIIUITHMK.
CucreMa JI0JDKHA:

Jo6aBuTh B sxypHan coodmennii 3anuck "CKJIAJL: Ctatyc CKIIALIA = 32",

[TomryunTe mapameTpsl MOCTYNMBILETO MOAIIMIHUKA C TepMUHAJA TMOALIMIHHUKA (JOJDKHA
ObITh BeI3BaHa QyHKIMS GetRollerPar ).

JobGaBute B kypHan cooOmenuii 3amuck "CUCTEMA: 3anpomeHsl mnapameTpsl
HOIINITHAKA" .

B 3aBucumocTM OT craTyca TepMMHANa MOJIIMIHHUKA (BO3BPAILEHHOTO (YyHKLHUEH
GetRollerPar 3HaueHus1) TOMHKHBI OBITH BHITIOJIHEHBI ICHCTBUS, TPUBEICHHBIE B TA0JI.

[Tomyuennsrnii ctatyc ckinana = 16. Ckian cBoOOIEH, T.€. HE BBHITIOJHICT HUKAKUX KOMaH]I, HO
IIPYU 3TOM B MaHUITYJIATOPE HAXOJUTCSA NOJIINIHUK. B 3TOM cityuae cuctema J0iKHa:

JloGaBuTh B xxypHaN coodmenuit 3anmuch "CKIIA/]: Cratyc CKIIAJIA = 16".

[TocTaBuTh Ha epBoe mecTo B ouepenn komanay PutR - "[IOJIOKUTDH B PE3EPB".

[Tonyuennslii cratyc ckinaga = 4. Her Hynd. B aToM citydae ckiiagy cuctema J0JIKHa:

JloGaBuTh B xxypHan coodmenuii 3anmuch "CKIIAl: Cratyc CKITAJIA =4".

[TocTtaButs Ha nepBoe MecTo B ouepenu komanay SetN - "[IPOU3BECTU 3AHYJIEHUE".

[Tomyuennsnii cratyc ckimaga = 0. Ckmax cBoboneH. Hukakux nelWcTBHM B OTBET Ha 3TOT
CTaTyC CUCTEMa MPEANPUHUMATh HE J0JDKHA.

Tabnuma 13.12. JlelicTBUs B 3aBUCUMOCTH OT CTaTyca TepMUHaJIa MOIIIUITHUKA

Cratyc
TepMHHAIa JeiicTBHe cuCTEMBI
MOAIIMITHUKA
-3 Jlo6aBuTh B xypHai cooomenunii 3anuck "TEPMUHAJI
[MOAIIHUITHUKA: -3 - HeT oomeHa"
-2 Jlo6aBuTh B xypHai cooOmenunii 3anuck "TEPMUHAJI

[NOAUINITHUKA: -2 - TaiimayT"

-1 Jlo6aBuTh B sxypHai coodmennit 3anuch "TEPMIHAJL



I[MOAIHUITHUKA: -1 - Het kinenTa"

0 Jo6aButh Ha epBoe Mecto komaHay GetR - "TIOJIYUUTDH
13 IIPUEMHUKA B SYEHKY"
JloGaBuTh B xypHan cooomenuii 3anuck "TEPMIUHAJI
[TOJUIMITHUKA: 0 - mapameTps! Bo3BpameHnsl <Homep rpymmsr> "

1 Jo6aBuTth B xkypHan coobmenunii 3anucs "TEPMUHAJI
I[MOALIMNIIHUKA: 1 - HeT naHHBIX"

Hpyroe Jlo6aBuTh B sxypHai cooomennii 3anuck "TEPMUHAJI

I[MOAIIMITHUKA: OILLIMBKA: Heonipenenenunslii craryc"

[Tpu mr060M Jpyrom cratyce B KypHal T0JKHO ObITh fo6aBieHo cooduenue "CKIIA/I:
OIIMBKA: Heonpenenennsiii craryc'.

[IpousBecTn onpoc TepMuHaNIa OcH (BbI3BaTh (DYHKITUIO TIOTYyUEHUS COOOIMIEHUS OT TepMUHATA
- GetAxlePar ). B xypHain coobmienuit 10mkHO ObITh 100aBneHo coobmenue "CUCTEMA:
3anpoieHsl napameTpsl ocu'". B 3aBUCUMOCTH OT cTaTyca TepMHUHAaa OcH (BO3BPAILlEHHOTO
¢dynkueit GetAxlePar 3naueHusT) JOKHBI OBITH BBITIOJHEHBI CIICIYIOIINE JCHCTBYS:

[Tpu mocTyrieHn: KOMaHAbl B 0Yepelb CUCTEMA JOJIKHA OTIPABUTH KOMaH/1y Ha BBHIITOJIHEHUE
cKiany (MmapajjiesibHO C MPOJOJIKAOIIMMCS OIPOCOM TEPMHHAJIA OCH) U B 3aBUCUMOCTH OT
BO3BPAIICHHOTO (YHKIEH MOCBITKA KOMAaH/IbI CTaTyCca KOMaH/Ibl, BBITIOJTHHUTD CICAYIOINE TEHCTBUS
(Tabn. 13.4):

[Tomyuennsrii craryc: () - ycnenrHoe noJjiyueHue KoMaHabl. B )xypHai coOOOIIEeHHH 1T0KHO
owITh 006aBiieHo coobmenue "CKJIIA/L: 0 - komanna <IlomHOEe Ha3BaHWE KOMaHIBI> yCIICIIHO
npunsTa". Komanga nomkHa ObITh yaaneHa. Cuctema JoMKHA MONTYYHTh COOOIICHHE OT CKIIaaa O
pe3yNbTaTax BHITIOTHEHHS] KOMAH/IBI.

[Tomyuennsrii craryc: 1 - mpu NoChbLIKe KOMAaHAbI MPOU30I1ILJIa oIMOKa. B xxypHan
cooO1IeHu# 1710KHO OBITH qoOaBieHo coobmenue "CKITA/L: 1 - ommbka mpu MOChUTKE KOMaH/IbI
<[lonnoe nHa3Banue komauabl> ". Komanna nomkHa ObITH yAaleHa.

Tabnuma 13.13. [deiicTBus, 3aBUCSIINE OT CTaTyca TEPMUHAIA OCH

Cratyc
TepMHHaJIa JelicTBHE CHCTEMBI
NOALIUITHUKA
-3 Jlo6aButh B xypHai coobmenunit 3anuch "TEPMUHAJI OCH: -3 - et
obmena"
-2 Jlo6aBuTh B :xypHan coobuienwuii 3anucsy "TEPMUHAJI OCH: -2 -
TamMayT"
-1 Jlo6aBuTh B xypHan cooduienuit 3anucsy "TEPMUHAIJI OCH: -1 -

HeT kiaueHTa'

0 JoGaBuTsk B :kypHan cooduenuit 3anucs "TEPMUHAJI OCH: O -



napaMmeTpsl Bo3BpaieHsl <llepenuuii _nuamerp> < 3aaHuil_nuamerp> "

[TomoOpate ABa MOIIIMITHIKA U3 UMEIOIIMXCS Ha CKIIAJIe B
COOTBETCTBHH CO CIIECTYIONMMH TPEOOBAHUSIMH:

OHU 10JKHBI HAXOJUTHCS B slUEHKaX C pa3HBIMU HOMEPaMU

Pa3HOCTh TpyMITBI MEPBOTO MOIIIUITHAKA U TPYTIITHI IEPETHETO
nocagouHoro nuametpa ocu (FrontDiam) momxkHa ObITH MEHBIIIE THOO
paBHa 2

Pa3HOCTB TpyMNITbl BTOPOTO MOAMIUITHUKA U TPYIIIHI 33 THETO
nocajouHoro nuamerpa ocu (BackDiam) nomkHa ObITh MEHbIIE THOO
paBHa 2

Pa3zHocTh pa3HOCTEl MyHKTA i1 U 111 10JKHA OBITH MEHBIIIE JTHO0
paBHa 2

BrigaBaemble TIOIIIAITHAKY JTOJDKHBI UMETh OJTUHAKOBBINA THIT
cemaparopa.

B nepByro ouepes T0IDKHBI BRIABATHCS MOAMIUAITHUKA, KOTOPBIS
HAXOATCS Ha CKIIAJIE OJIbIIE BCETO.

[Tpu ycnemHoMm moa60pe MOAITUITHIKOB:

B xypHai cooOmieHu#t J0MKHO OBITh T00aBIECHO COOOIIECHNE

"TEPMUWHAJI OCH: TTIOAIIMNITHUKHN moxo6pansr"

B koHelr ouepenu KoMaH]1 JOKHBI ObITh T00aBIEHBI 1B KOMAaH I "
SendR OtnpaBuTh siueiiKy Ha BBIXOA' C MapaMeTpaMu 1M0100paHHbBIX
MOJIIIMITHUKOB, a TaKXe 3aBepliaromias Beigady komanaa "Term
3aBepiieHre KoMaH1 Beiiaun"

[Ipu OTCYTCTBHH Ha CKJIAJIE MOIIAITHIKOB, yIOBIECTBOPSIOIINAX

3aJIaHHBIM TIapaMeTpaMm, B KypHaI JOJKHO OBITh J0OABIEHO COOOIICHHE
"TEPMUWHAJI OCHU: He momo6pats [TOJILIMITHUKOB".

1 Jlo6aButh B xkypHan coobmenuit 3amuck "TEPMUWHAIJL OCH: 1 -
HET JaHHBIX"

Hpyroe Jlo6aButh B sxypHai cooduiennit 3anvck "TEPMMUHAJI OCH:
OILMBKA: Heonpenenennslii craryc"

[Tony4enHslii ctatyc: 2 - ckjaj He MOHSJ KOMaHAy. B sxypHan cooOieHuit 10KHO OBITh
nobasneHo coobmenue "CKIIA/L: 2 - cknax He oHs komany <IlomHoe Ha3zBaHWE KOMaHILE> "
Cucrema J10J>KHA MOMBITATHCS MOCIATh KOMaH/ly TOBTOPHO; TIOCJIE BTOPOM HEYAa4HOM MONBITKH B
KypHaJ A0JHKHO ObITh 100aBieHo coobmenue "CKJIIA/Jl: He monsn komaHy mocie AByX MOMBITOK",
KOMaH/1a JIOJDKHA OBITh yAQJICHa, a CUCTEMA JOJKHA IPUCTYIUTD K BHITIOTHEHHUIO CIEAYIOIICH B
ouepear KOMaHbl, €CIIM OYepe/ib HE MyCTa.

[Tonmy4ennsiii ctatyc: 3 - ckaan 3andar. CucrteMa J0KHA OChUIaTh KOMaHAy B TeueHue 30
CEKYH]I, PU UCTEYCHUH JAHHOTO MHTEPBAJIa B )KypHAJ JOJKHO OBITh T00aBIEHO cOOOIIeHrEe 00
ommbOke "CKJIIA/L: 3 - 3ansT 6omnee 30 cexyHa", KOMaH/a J0KHA OBITH YIalIeHa, a CUCTEMA JI0JDKHA
MPUCTYIHUTH K BBITMIOJIHEHUIO CIEAYIONIEH B OUeper KOMaH/Ibl, €CJIM OUepe/ib He MyCTa.

[Tomy4ennsiit ctatyc: -1 - HeT ckyaga. CucrteMa J0KHA MOMBITATHCS BBITOJIHUTH KOMaHIy
MOBTOPHO; MOCIIE BTOPOU HEYNaYyHOU MOMBITKU B KYPHAI JOJHKHO OBITH 100aBIEHO COOOIICHNE
"CKIIAL:-1 - mer CKJIAJIA" u cucTema JOKHA 3aBEPIIUTH PaboTYy.



[Tony4uennslii cratyc: -2 - TalimayT. CricreMa J0JKHA MOMBITATHCS BHITTOHUTH KOMaHy
MOBTOPHO; MOCJIe BTOPOM HEyNayHOU MOMBITKU B KYpPHAII JOHKHO OBITH 100aBIEHO COOOIIeHNE
"CKJIA/L:-2 - TaiiMayT Npu NOCHUIKE KOMaH/bl" U CHCTEMA JI0JIKHA 3aBEPIINUTh PadoTy.

[Tony4enHslii cratyc: -3 - He mocbL1aTh. CUcTeMa JOHKHA MOMBITATHCS BHIIIOJIHUTH KOMaHIy
MOBTOPHO; MOCIIe BTOPOM HEyNayHOU MOMBITKU B KYpPHAII JOJHKHO OBITH 100aBIEHO COOOIICHNE
"CKJIAL:-3 - me ynaercs nocinats komanay CKIIAJIY" u cuctema omKHa 3aBEpIIUTE PaboTYy.

[Tony4eHHslii cTatyc: -4 - HeT CBOOOAHBIX siueeK. B >xypHai 10KHO OBITH J0OABIEHO
coobmenue "CKJIAl:-4 - HeT cBOOOIHBIX sueek'', KOMaH/a A0/KHA OBITh yIajeHa, a CHCTeMa
JIOJKHA MIPUCTYIUTH K BBIMOJIHEHUIO CIIEAYIOUIEH B 0Yepe KOMaH/Ibl, €CJIM OYepe/ib He IMyCTa.

[Tpu monmyuyeHun JrOO0TO JPYroro craryca B >KypHaNl TOJKHO ObITh JOOAaBIEHO COOOIIECHHE
"CKJIA/L: OIINBKA: HeomnpeneneHHbIH CTaTyC NpU NOChUIKE KOMaHbI'".

[Tocne ycmemrHoro mOJMy4YeHHs] CKJIaJOM KOMaHAbl (TMOdy4deHHsl cTtaryca KomaHabl = 0)
crcTeMa JIOJHKHA TIOIYYUTh COOOIIEHUE OT CKIIaaa U 100aBuTh B xKypHai coobmenune "CUCTEMA:
3anpomieno coobmenne or CKIIAA":

[Tonyuennoe cooOuienue: -1 - Het ckiaaga. CucreMa JOHKHA MOMBITATHCS MTOTYYHUTh
COO0IICHNE TTOBTOPHO, IMOCJIE BTOPOH HEYIaYHOU MOIBITKH B KyPHAI JOJKHO OBITH J0OABIEHO
coobmenue "CKJIA/L:-1 - et CKJIAJIA" u cuctema J0KHA 3aBEPIIATE padoTy.

[Tomyuennoe coobienue: 0 - HeT co00ImEeHUsi. DTO 03HAYAET, YTO CKIIAJ €lIe 3aHSAT, CIEeIyeT
MPOJIOJKATH OIPOC.

[Tomyuennoe coobmenue: 1 - Komanaa BpinosiHeHa 0e3 OMIUOKH.

Ha nepBoe mecTo B ouepe/ib J0KHA OBITH J0OaBJIeHAa KOMaH/a ¢ TapaMeTpaMu yAaJleHHOU
KOMaH/Ibl, HO HOMEp pe3yIbTUPYIOIIEH SUeiiKu B KOMaH /i€ JOHKEeH ObITh 3aMEHEH HOMEPOM JIpyroi
CBOOOHOM sTYEHKHU, COOTBETCTBEHHO AJITOPUTMY IOMCKA CBOOOIHOM SUESHKH.

[Tomyuennoe cooOmenne: 2 - Komanaa BbInmojiHeHAa ¢ OMIUMOKOH, He yaaeTrcss B3fITh
noammMnHukK. Eciu tekymas BeimosnHsemas komanaa: GetR - "IlonyuuTs u3 npueMHUKa B STYCHKY":

B xypHan nomkHo ObITh 106aBieHo cooduenue "CKIIAJL: OILMBKA: He B34Th U3 BXOAHOU
STYeUKH".

Texymias koMaHa 10JKHA OBITH y/1aJleHa.

Ha mepBoe mecto B odepean noibkHa ObITh AoOaBieHa komanaa SetN - "Ilpoussectu
3aHyJjeHue".

SendR - "OtnpaButh sueiiky Ha BbIXOA'":

B xypnan pomkHo ObiTh no6aBneHo coobmenue "CKIIAJl: He B3saTh U3  stueiiku
<Howmep_sueitkn> ".

Tekymias komMaHAa 0/ KHA OBITH yAaJeHa.

Ha mepBoe mecto B ouepenu 1obkHa ObITh poOaBneHa komanga SetN - "[lpowssectn
3aHyseHue".

Ha BTOpOe MecTo B ouepenu nopKHA ObITH qoOaBineHa komaHaa SendR - "OTnpaButh siueiky
Ha BBIXOA" C apamMeTpamMH YJAJIECHHOM B I1. 2 KOMaH/Ibl.

[Tpu mosy4eHun TOTO e cTaTryca MpU MOBTOPHOM MOMBITKE BBITOIHEHUS KoMaHabl SendR:

Sueiika moKHA OBITH MMOMEYeHa Kak cOOHas (HE JOJIKHBI MPEIIPUHUMATHCS JalbHEUIIHe
TTOTIBITKY TIOJIOKUTH B HEE TIOIITUTTHUKH )

B xypnan nomkHo 061Th f00aBieHo coodmenne "CUCTEMA: fAueiika <Homep Sueiikm>

<Homep_ Croponsr> <Homep Kononku> <Homep Psna> nomeudena kak cOoitnas" Texymas
koMansa SendR jgomxHa OBITE yaaieHa.



Ha nepBoe mecTo B ouepens JoMKHA OBITH JOOAaBIeHAa KOMaHAa ¢ TapaMeTpaMy yAaleHHOU
KOMaH/Ibl, HO HOMEp pe3yIbTUPYIOIIEH SYeiiKu B KOMaH /e JOHKEH OBITh 3aMEHEH HOMEPOM JIpyroi
CBOOO/IHOM SYEHKH, COOTBETCTBEHHO aJITOPUTMY IOMCKA CBOOOAHOM STUEHKH.

[Tonyuennoe cooOrieHue: 3 - KOMaHAa BBITIOJIHEHA C OMIUOKOM, He y1aeTCs TIOJI0KUTh
MOMIIUITHUK. ECn mopsiAKoBbIA HOMED, PE3YJIbTUPYIONMICH STUehKH - 999, T.€. 3TO BbIXOAHAS AYCHKa,
TO:

B xypHan nomxHo 06Tk f06aBieHo coobmenue "CKIIA/: He Mory monoXuTh MOAIIUITHUK B
BBIXOJIHYIO STYEeHKY".

Texymias komaHAa JOMHKHA OBITH OTIIOKEHA.

Jomxkna ObiTe BeimosHeHa komaHna SetN - "[lpowsBectn 3anynenue" JlommkHa OBITH
MIPEANPUHSTA TTOTBITKA BBHITIOJIHUTH OTJIOKEHHYIO KOMaHTY.

[Ipu nosyyeHuu TOro ke craryca npu MOBTOPHON MOMNBITKE BHIIOIHEHUSI KOMAH/IbI:

Tekymas koMaHaa O KHA OBITH yaJeHa.

B xypHan nomxHo 06Tk 00aBieHo coobuienne "CKJIA/l: He Mory moioKuTh HOJIIUITHUK B
BBIXOJHYIO SYEHKY 1ociie BTOpoil monsITku'". Eciu nopsAKOBBINA HOMEp, pe3yJIbTUPYIOLIEH STUEHKH
mo0oit npyroit kpome 999 u 0, To:

B xypHan nomxHo O0bITh fo0aBieHo coobmenue "CKIIA/: He Mory monoXuTth MOAIIUITHUK B
sueiiky Ne <Homep stueiixku> ".

Tekymias komMaHAa 0/ KHA OBITH yAaJeHa.

Ha mepBoe mecto B odepeau noikHAa ObITh AoOaBieHa komanaa SetN - "Ilpoussectu
3aHyJeHue".

Ha BTOpoe mecTo B ouepenu qokHA ObITh J0OaBJIeHa KOMaH/a ¢ apaMeTpaMu yJIaJIeHHOH B
1. 2 KOMaH/bl.

[Ipu mony4yeHnu TOro e craTyca Mpy MOBTOPHON MOMBITKE BHITIOJHEHUS KOMAH IbI:

Sueiika moKHA OBITH MOMeYeHa Kak cOoHas (He JOJIKHBI IMPEIIPUHUMATHCS JalbHEUIIHe
MONBITKU MOJIOKUTH B HEE TOAIIUITHUKH).

B xxypnan nommkHo 061Th 00aBieHo coobmenue "CUCTEMA: flueitka <Homep CtopoHBI>
<Homep Kononku> <Homep Psnma> nmomeuena kak cOoiinas". Tekymias KOMaH/a T0JDKHA ObITh
yaajieHa.

Ha nepBoe mecTo B ouepeib J0KHA OBITH J0OaBIeHAa KOMaH/Ia ¢ TapaMeTpaMy yAaJleHHOU
KOMaH/Ibl, HO HOMEP PE3YJIbTUPYIOIICH STUeUKH B KOMaH/I€ JOJIKEH ObITh 3aMEHEH HOMEPOM APyrou
CBOOO/THOH sIYEHKH, COOTBETCTBEHHO AJITOPUTMY IOMCKAa CBOOOIHOM SUESHKH.

JlonoTHUTeIbHBIA MaTepuaJ 2.

Hasnauyenue
JIaHHBII TOKYMEHT ONUCHIBAET BHYTPEHHIOIO CTPYKTYPY, B3AUMOJEHCTBHE C OKPYKEHHEM U
BHeIHue nHTepdeiics npuinokenus. [IpuBoauTcs onrMcanue KiIaccoB, UX B3aMMOJICHCTBHE, a TAKKe
OIMCAaHKE UX BHEIIHUX U BHYTPEHHHUX UHTEp(ENcoB.

Onpeneueﬂnﬂ H MPHHATBIC COKPAIICHUA

B nacrosimem JOKYMCHTC IIPUHATBI CJICAYIOIHEC OIIPCACIICHUA U COKpAIICHUA:

Coxpamenue Onpenesenue

FS JIOKYMEHT COJEPKUT TEXHHUUECKHE TPeOOBaHUS, MPEAbIBIIEMbIC K
(YHKIMOHUPOBAHHIO IPOIPAMMHOI0 MPOIYKTa

HLD High Level Design. ConepuT onucaHue MOAYJIbHOU CTPYKTYpbI IPOEKTa U



B3aMMO/JICUCTBHUS €TI0 MOJTYJICH

[Tpoekt [IpoexT cumynsitopa MOpcKoro 0ost
CrnoBo "momkeH" onpenenser HeoOXxoauMoe TpedoBaHue K mpoaykry. CioBa "Moxer",
"mpeanonaraet”, ""criocoOeH" onpeaenaoT HapaBJICHHE padoT, KOTOPOE MOJICKUT JaIbHEHIIIEMY
YTOYHEHHIO.
Onucanue CTPYKTYPbI MPOEKTA
[Tonp30BaTenbCKH YPOBEHB MTPEACTABIICHHS CUCTEMBI H300pakeH Ha puc. 14.1. JlerampHoe
OIHCaHUE T0JIb30BaTENIBLCKOI0 ypoBHs npuseneHo B FS. [IpencraBnenue rectTupyeMoil CUCTEMBI €
TOYKH 3PEHUS OKPYKEHMsI IPUBEIEHO Ha puc. 14.2.
BsaumopeiictBue cucTteMbl €O CKIaJOM M TEPMHHAJIAMH JIOJDKHO OCYIIECTBISTHCS
MOCPEACTBOM BBI30Ba METOZOB MOJAYJIEH CUCTEMBI.
Metoas! BHelIHero moayJs Axle
//Tlony4yenue cooOIIeHNs OT TepMHHANA ocH static public
int GetAxlePar(out string NameMaster, out string
Factory, out string Number, out byte ShiftNum, out int
Side, out float FrontDiam, out float BackDiam)

System
Ipuem Briyzasa
MOAINHIHAES IO TTH RO R
HUSCER HUSCER

[TochnEs KoMZHIE

Bearing

[Momyenne peyynsTaTa
EEIMOTHEHNA BOMARTH

(impc TepMHAAILL OCH
Axle

Puc. 14.1. Use case-quarpamma

gsubsystemy 0 0 f==== S gsubsystemy
Top Package::WareHouwse | _ _ _ __ _ _ ! Top Package:-Bearing

]

wsubsystems
_______ > Top Package::Store




Puc. 14.2. OxpyxeHHe CUCTEMBI
Metoabl BHemHero moayJisi Bearing
//TlomyueHne cooOIeHNs OT TePMHUHAJA MOIIIUITHUKA
static public int GetRollerPar(out string NameMaster,
out string Factory, out string Number, out int ShiftNum,
out int Group, out int SepType, out float AShift)
MeToabl BHENIHEro MoayJisi Store
//Mlony4yenne cooOuienust or CKIIAJIA static
public long GetStoreMessage()
//Mony4enne cratyca CKITAJIA
static public int GetStoreStat(out long mParametr)
//Mocwinka komauael CKIIATY
static public int SendStoreCom (int com, int s1, int y1, int
x1, int s2, int y2, int x2)
OIIMCAHHUE KJIACCOB
Kuaace TBearingParam
// Kitacc mapameTpoB moammiHAKa public
class TBearingParam
{ public string Number; // Homep noammmnHuka
public int ShiftNum; // Homep pabGoueii cMeHBI
public DateTime OutDateTime;
// lata W BpeMsl BbIJAYM IOJIIMITHUKA
public DateTime InDateTime;
// 1laTa u BpeMs IOCTYIJICHUS MTOAIIUITHAKA public
string Factory; // Ha3Banue nerno public string
NameMaster;// ®DUO mactepa public int
GroupNum; // Homep rpynns! noamunauka public
int SepType;  // Tun cenaparopa nmoAMIMITHUKA
public float AShift; //' OceBoil caBUT
public int Position;
// Tlo3unus Ha ocu (0 - Ha 3aaHeM KombIe (Back),
//'1 - Ha mepeaHeM KoJblle (Front))
// Konctpykrop public
TBearingParam() }
Knacc peanusyer Habop mapaMeTpoB MOAIIUITHHAKA.
Kuaacc TTerminalBearing
// Knace TepmuHana noamunarka public
class TTerminalBearing
{
private TBearingParam BearingParam;//Ctpyktypa napamerpos
//TOAIIUTTHUKA
public TCommandQueue CommandQueue; //Ccbuika Ha odepeanb
//koMau
public bool IsQuery; //®nar, pazpenarnui
//onpoc TepMuHaIa



/I KoHCTpyKTOp public
TTerminalBearing()
/" OmpamuBaer TepMHHAI

private long QueryTerminal()

// 3anpammBaet u oOpabareiBaeT craTtyc TepmuHana public void Process() }

Knacc ucronb3yercst i B3aMMOICHCTBHS ¢ TEPMHUHAIOM TOAIIUITHUAKA.

Onepanuu:

. Konctpykrop TTerminalBearing() wununmanusupyer mnone BearingParam wu
ycTaHaB/IMBaeT 3HaueHne ¢urara [sQuery B true.

. Merton QueryTerminal() BBI3bIBACT byHKLHIO BHEIIHETO MOy JISl
IBearing.GetRollerPar(...), mnpucBamBaeT BO3BpalleHHbIE 3HauYeHHUs moio BearingParam wu
BO3BpAIaeT 3HAUEHUE CTaTyca TePMUHAIIA.

. Merton Process() BbizbiBaeT Meto QueryTerminal(). Eciu cratyc Tepmunana pasen 0
(9TO O3HAUAET, YTO MapaMeTphl MOANIMITHUKA OBUIM YCIEITHO BO3BPAIIEHBI), TO Ha IEPBOE MECTO B
ouepenb KomaHAa joOaBisercs komanza GetR - momyuuth M3 BXOAHOM — siueiiku: -
CommandQueue.AddCommand(TCommand.GetR,-1,0,-1, this.BearingParam, null,0);

Ecnu nonydeHsl Apyrue 3Ha4eHUs CTaTyca TepMUHAJA, TO B )KypHaJI COOOLIEHUN 100aBseTCs
3amuch B COOTBETCTBUH C FS myHKT 1.a.1v.

Kuaacce TAxleParam

// Kimacc mapametpoB ocu public

class TAxleParam

{ public byte ShiftNum; //Homep paboueit

cMmenbl public string NameMaster; /@O

Mactepa public string Factory; //Ha3Banme nemo

public string Number; //Homep ocu

public int Side; //Ctopona ocu 0 - mpaBas,
//1 - neBas
public float BackDiam; //Homep rpymmsl 3aaauii

public float FrontDiam; //Homep rpynmsl nepeanuit }

Knacc peanmusyer Habop mapaMeTpoB OCH.

Kuaace TTerminalAxle

// Knace Tepmunana ocu public

class TTerminalAxle

{

private TAxleParam AxleParam; /Ctpykrypa napamerpos

/mommumnHuKa  public
TStore Store; //Cchlaka Ha CKJIaJ
//OnpammBaeT  TepMUHAI

private long QueryTerminal()

//Konctpykrop public
TTerminal Axle()

//3anpamuBaeT 1 0OpabaTbIBaeT CTaTyC TEpMUHAIA
public void Process() }
Krnacc ucnons3yercst 11 B3aMMOAEUCTBUS ¢ TepMHHAIOM ocu. Onepanuu:

- Konctpykrop TTerminalAxle() nnnnmanusupyet nosne AxleParam.



. Meton QueryTerminal() BbI3bIBa€T (PYyHKIIHIO BHEIIIHETO MOIYJIS
[Axle.GetAxlePar(...), mpucBauBaeT Bo3BpalleHHble 3HaueHus mnomo AxleParam u Bo3Bpamaer
3HaYeHHE cTaTyca TepMHUHANA.

. Meton Process() Bei3siBaeT Metoqr QueryTerminal(). Eciu ctatyc Tepmunana pasen 0
(3TO O3HAYaeT YToO MapaMeTpbl OCH OBLIU YCIIEITHO BO3BPAIIEHBI), TO BHI3BIBAETCS METO/
Store.FindBearingInStore(...), mogOuparonuii MOAMMITHAKY JJI JaHHOUM ocu. B 3aBUCHMOCTH OT
pe3yNbTaToB MoAOOpa B *KypHal BeiBoAUTCS coodmenue (FS myHkr 2).

Ecnu nomyueHnsl [pyrue 3HaueHUs cTaryca TepMHUHANa, TO B )KypHaJl coOOIIeHu 106aBseTcs
3aMuch B cOOTBETCTBUU C FS myHKT 2.

Kaacec TCommand

// Knacc koman bl public

class TCommand

{ public const short GetR = 1; //Ilonyuuts u3

BXOJHOU

//STaeUKn

public const short SendR = 2; //OtnpaBuTh U3 siUelKu B
//BBIXOTHYIO STYCHKY

public const short MoveR = 3; //Tlepenoxxuth u3 sueiiku
//B TYCHKY

public const short PutR = 4; //Tlonoxwuts B pezeps

public const short PutR1 = 5; /ITonoxuts npu BeIgaue

public const short SetN = 6; //IIpousBectu 3aHyIeHUE

public const short CheckR = 9;//IIpoBeputh s4eiiKy Ha

//3aHSTOCTH

public const short PRoll = 10;//IToxyunTs mapameTpsl
//MOAIIUTTHUKA

public const short Term = 20; //3aBepiienne KOMaHa BbIAYH

public int NameCommand;  //Ha3Banue komanzasl public int

NRetry; //YMCcno MOMBITOK BBHITOTHEHUST KOMaH bl public int

CellSource; //T1opsiIKOBBIN HOMEp UCXOHOM sueiiku public

int CellTarget; //TlopsaKOBBII HOMEP

//pe3ynbTupytomeit sueiiku  public int TagSt; //CtopoHa

pesyabpTupytomei ssueiiku  public int TagCol; //Kononka

pe3ynbTupytomei sueliku  public int TagRow; //Psin

pesyabTHUpyoLlei ssueliku  public int SourseSt; //CtopoHa

UCXoHOM sueiiku  public int SourseCol; //KoJIOHKa MCXOIHOMI

stueiiku  public int SourseRow; //PsiT UCXOTHON STUCHKHU

public TBearingParam PR;  //CtpyxTypa xapakTepucTuk
//MoAIIUTTHUKA
public TAxleParam PA; //CTpyKTypa XapaKTepUCTHK OCU
public string GetFullName() }
Kiacc peanmsyer komanmy ckinaay. Komanna ckiaay onuchiBaeT:
. KOJ;
. Ha3BaHNE KOMaH/IbI;

* IIOJIHOC Ha3BaHUC KOMaH/bI.



Kox n Ha3BaHMe KOMaH/IbI UCTIOJIB3YIOTCS BHYTPU CHCTEMBI U TIPH B3aUMOJICHCTBHH CO
CKJIaJIOM, a MTOJTHOE Ha3BaHME KOMAH bl UCTIOJIb3YETCS MPH JOOABICHUH B KYPHAJ COOOIIECHHHA
3amuceit o paboTe CUCTEMBI.

Krnacc conepxut onucanue Bcex AOMyCTUMBIX KoMaHA (Tada. 14.1).

Tabnuma 14.1. Crcok KOMaH] CKJIaTy

Kon HasBanmue IotHOe Ha3BaHuUe
1 GetR [TonyunTh U3 BXOJHOU STYEUKHU
2 SendR OTnpaBUTh U3 AYEHKU B BBIXOJHYIO STUEUKY
4 PutR [TosoxuTth B pe3epB
6 SetN [Ipoussectu 3anyJieHHE
20 Term 3aBepIeHre KOMaH [ BbIIauK
Onepanuu:
. Omnepamus ~ GetFullName() Bo3Bpamiaer TOJIHOE Ha3BaHUE  KOMAaH]IBI,

COOTBETCTBYIOIIEE KOy KoMaH bl (Ta0u. 14.1), ykazanHomy B nojie NameCommand, ecinu oH

SIBJISICTCSI IOITyCTUMBIM KOJIoM. B mpotrBHOM citydae Bo3Bpariaetcs coodmierue "OIINBKA:
HesepHnerii kox koManas!". MOXeT MPUMEHSTHCS B JTF000 MOMEHT.

J171s BEIIOTHEHHSI KOHCTPYKTOPA He TpeOyeTcss HUKAKUX MPeIBapUTENbHBIX YCIOBHIA.

J17ist BRITIOTHEHUS IECTPYKTOpa HE TpeOyeTCss HUKAKUX MPeIBAPUTEIbHBIX YCIOBHIA.

Kaacc TComm andQueue
public class TCommandQueue : System.Windows.Forms.ListBox

{

private TTerminalBearing TerminalBearing;

//TepMHUHAT TOIIIUITHUKA

private TStore Store; //Cxman
// KoHcTpykTop
public TCommandQueue(TStore store, // Ccplnka Ha SK3eMIUIp
//TStore
TTerminalBearing terminalBearing) // Cepuka Ha sx3eMiuisp //TTerminalBearing

// lobaBisieT KOMaHAy B Oyepeqhb KOMaHJ Ha YKa3aHHYIO MO3UIHIO
public void AddCommand(int NameCommand, // Kox komanapt

int CntRoll, // Homep BBIIaBaeMoOro MOAMIAITHAKA
int CellSourse, // TIopSIKOBBIN HOMEP UCXOTHOU STYCHKU
int CellTarget, // TIOopsSIIKOBEIN HOMED Pe3yIbTUPYIOIEH
/] staerikn
TBearingParam PR, // TlapamMeTpsI TTOAITUITHAKA
TAxleParam PA, // TTapameTpbl ocu
int Position) // Tlo3utust B ouepenu

//'Y nansier koMaHay u3 ouepeau public
void DeleteCommand(int Position)

// BBITIONHSAET TIEPBYIO KOMaHIy B ouepenu public
void ProcessCommand()



// OTnpaBiseT KOMaHay CKJIaLy

private int SendCommand() }

Kinacc peanuzyet ouepens FIFO o0wektoB Tuna TCommand. Hacnenyercs ot
System.Windows.Forms.ListBox 6ubnuorexku .NET. KonudecTBo komaH[ B ouepeny He
orpannyeHo. MimeeT cchbuiki Ha SK3eMIuIsiphl kiaaccoB TTerminalBearing u TStore. Onepanuu:

. Koncrpykrop TCommandQueue(...) co3maeT 3k3eMIUISIp Kilacca ¥ HHUITHATH3UPYET
nosist TerminalBearing u Store ¢ momMomipio iepenaBaeMbix ykaszateneid. [lepegaBaemblie ykazatenu
JOJKHBI YKa3bIBaTh Ha CYNIECTBYIOIINE 00BEKThI, BHYTPU KOHCTPYKTOpPA TAKOUW MPOBEPKH HE
IPOMCXOTHT.

. Omnepanus AddCommand(...) cozgaer oobekT Tuna TCommand, npucBauBaer emy
nepeaHHbIe TapaMeTphl U 100aBIsieT B oYepeib KOMaH I Ha yKa3aHHYI0 no3unuio. [1pu nobasieHnn
koMaH bl GetR (cM. Tabu. 14.1 "Crnucok koMaH[ CKIaay') T0KeH ObITh 3allpelrieH Onpoc
TEpMHHAJA MOAIIUITHUKA, T.€. moiito TerminalBearing.IsQuery m1omkHO OBITH IPUCBOSHO 3HAYCHHE
false. ITo3uniuu B ouepenu HymepyroTcs, HaunHas ¢ (. 3HaueHue No3UIMU B ouepean = -1 o3Havaer,
YTO KOMaH/1a OyeT 100aBieHa B KOHEl ouepean. MOKHO TakKe sIBHO 33/1aBaTh IMO3UIIHIO, HA
KOTOPYIO CIIeAyeT J00aBUTh KOMaHTY.

. Onepanus DeleteCommand(...) ynanser KOMaHAy U3 Ouepeld Ha YKa3aHHOW MO3UIIHUH.
[Tpu ynanenun komanasl GetR (cMm. Taba. 14.1 "Crnucok komaHa ckiany') T0MKeH ObITh pa3pelieH
OTpOC TePMHHAJA MOIIUITHUKA, T.€. oo TerminalBearing.IsQuery n1omkHO OBITH TPHUCBOEHO
3Ha4YCHUE true.

. Onepanus ProcessCommand() npu HaTu4uKu KOMaH B OYepeIH MOCHLIAET MEPBYIO
KOMaHay U3 ouepenu ckiany npu nomoinu Merona SendCommand(). B 3aBucumoctu ot
BO3BPAIIIEHHOTO 3TUM METOJIOM 3HAUCHUS - CTATyca KOMAaH/IBI - TOJKHBI OBITh TPEIPUHSTHI
cieayroume aercTBus, onucanueie B FS, rmasa 3 "Crnenuduueckue tpedboBanus”, myHKT 3.

. Omneparust SendCommand() mocsiIaeT NepByIo B ouepeu komaHay (¢ naaekcom 0)
ckinany ¢ momouibio Gpynkimn [Store.SendStoreCom() u3 Store.dll 1 Bo3Bpamaer kox oTBeTa CKiIaaa.
[lepen oTnpaBKOI KOMaH bl YCTaHABIMBAIOTCS CIAEAYIOLIUE €€ MOJIS:

o Hnst komanael GetR "TlonyuuTs U3 BXOAHOM sSTYEHKH" KOOPIUHATHI SUEUKHA UCTOUYHHUKA
- ( SourseSt = 0, SourseCol = 0, SourseRow =0 ), a KOOpAUHATHI PE3yIBTUPYIOLICH TUSHKH
Bo3Bpamaet MetoA TStore.FindFreeCell() ¢ mapameTpoM, onpenenstomuM 30Hy CKIaja, s TONCKa
YCTaHOBJICHHBIM B true (IIOMCK B paboueit 30He CKIIaza).

o Jns xomanas! SendR "OTnpaBuTh U3 SYEWKHU B BEIXOHYIO STYEHKY"

KOOPAMHATHI
pesyabTupytomei sueriku - ( TagSt =9, TagCol =9, TagRow =9 ), a koopAHHATHI STYEHKH
uctouHuka Bo3Bpaiaet meto TStore.GetCoord() Ha ocHOBe 3HaueHus nons CellSourse
MOCHUTAEMON KOMaH/IbI.

o st komanast PutR "TlonoxuTs B pe3epB" KOOpIAMHATHI SYEHKU UCTOYHHKA -

( SourseSt = -1, SourseCol = -1, SourseRow = -1 ), a KOOpIMHATHI Pe3yJIbTUPYIOIICH

srueiiku Bo3BparaeT metos T Store.FindFreeCell() ¢ mapamerpom, onpeaensronium 300y

CKJIa/1a JUIs MOMCKa YCTaHOBIIEHHBIM B false (Touck B pe3epBHOM 30He ckiana). s

BBITIOJTHEHHSI IECTPYKTOpa HE TPEOYeTCsl HUKAKUX MPEBAPUTEIHHBIX YCIOBUA.

public class TStore

{

public TTerminalBearing TerminalBearing; //Ccbuika Ha

//TepMUHAI TIOAIIUITHAKA



public TCommandQueue CommandQueue; //Ccpliika Ha odepeib
//KOMaHI

private static string ConnectionString;  //Ctpoka
//monkmtouenus k ceprepy b/l

private SqlConnection connFindFreeCell; private

SqlConnection connFindBearing; private

SqlConnection connAddBearing; private SqlConnection

connMarkFree; private SqlConnection

connRemoveBearing; private SqlConnection

connGetCoord;

// Bo3Bpalaet craTyc ckiaja private

long GetStatus()

// lo6aBnsieT 3anuch 06 oocaykennoit OCHU B 6a3y gaHHBIX private

bool AddBearingAxle(TCommand Command)

// JoGaBiseT 3anuch O MOINIMITHUKE B 0a3y JaHHBIX private

bool AddBearing(TCommand Command)

//'Y nansiet 3anmuch O MOAIIUITHAKE U3 0a3bl JaHHBIX private

bool RemoveBearing(TCommand Command)

// Tlomeuaet siuelKy Kak MpoOJeMHYIO private

bool MarkCellBad(int Cell)

// Bo3BparmiaeT cooOIeHne CKIaaa O BHITOTHEHUH KOMaHIbI private

long GetMessage()

// KorctpykTop public

TStore()

// 3anpamuBaet u oOpabaTbIBaeT craTyc ckiaza public

void Process()

// 3anpammnBaeT u oOpabarbiBaeT coobeHue ckiana public

void ProcessMessage()

// HaxoauT cBOOOAHYIO STYCHKY

public bool FindFreeCell(ref int CNum, ref int TagSt,

ref int TagRow, ref int TagCol, bool IsReserve)

// Bo3BpalaeT KOOpAWHATHI SIYEHKHU 10 HOMEPY

public bool GetCoord(int CNum, ref int Side,

ref int Row, ref int Col)

//HaxouT MOIIAITHUKH B CKJIaZie HA OCHOBaHWU NapameTpoB OCHU

public bool FindBearingInStore(TAxleParam AxleParam) }

Kuace TStore Knacc
peanu3yeT TepMHHAI CKJIaa.

Oneparnuu:

. Meron GetStatus() Bei3biBaeT (yHKIMIO BHemHero moays IStore.GetStoreStat(...) u B
cinyyae, ecnu oHa BepHyda 0, GetStatus() Bo3BpalmmaeT 3HaUY€HHE CTaTyca CKJIaja, B MPOTHBHOM
cilydae Bo3Bparaercs -1.

. Meron AddBearingAxle() no6asnser 3amuchk 06 00CTyKEHHON OCH B 0a3y IaHHBIX Ha
OCHOBE IEPEAHHON B Ka4eCcTBE apamMeTpa KOMaH/IbI.



. Meton AddBearing() mo6aBmnsieT 3anuch 0 MPUHSATOM MOJIIMITHUKE B 06a3y JaHHBIX Ha
OCHOBE TIepEJaHHON B KaYeCTBE IMapamMeTpa KOMaH/IbI.

. Meron RemoveBearing() yaanisier 3armuch 0 BEIIAHHOM TOJIITUITHUKE U3 0a3bl JaHHBIX
Ha OCHOBE TIEPEJAaHHON B Ka4eCTBE IMapamMeTpa KOMaH/IbI.

. Metox MarkCellBad(...) momeuaer sdeiiky Kak TpoOJIEMHYO, MOPSAKOBBIA HOMEp
SYCHKH IepeaeTcss Kak mapamerp.

. Meton GetMessage() BbI3bIBaeT (PYHKIIUIO BHEITHETO MOJTY ISt
IStore.GetStoreMessage(...) 1 BO3BpaIaeT KoJi COOOIICHHS CKIaaa

. Konctpykrop TStore() untaer u3 koHurypaunonsoro Qaiina ums cepsepa SQL , ums
MOJIK30BATES, TAPOJIh M HHUIIMAIM3UpPYeET Bee moist tuna SqlConnection.

. Merton Process() BeizpiBaer Meron GetStatus(). B 3aBUCHMMOCTH OT TMONYy4YEHHOTO
cTaryca CKJIaja OH MPOU3BOAMT CIIEAYIONINE ACHCTBHS:

o Craryc = 32. JloGaBnseTcs cOOOIIEHNE B )KypPHAI U BBI3BIBAETCS METOJ 00paOOTKH
CUTYaIM¥ TPUX0/1a MoamumHnKa - TerminalBearing.Process().

o Craryc = 16. JloGaBisiercsi COOOIIEHUE B )KYypHAI M BBI3BIBACTCSI METO/T TIOCTAHOBKHU
koman bl "[lonoxuts B pe3eps” B ouepens CommandQueue. AddCommand().

o Cratyc = 8. [lo6aBnsieTcst COOOIICHHE B KypHAI.

o Craryc = 4. [lo6aBisieTcst COOOIIEHHE B )KypPHAI U BBI3BIBAETCSI METO]T TOCTAHOBKHU
koman bl "[Ipoussectn 3anynenne"” B ouepenpr CommandQueue. AddCommand().

o Craryc = 0. [lo6GaBiisieTcst cOOOIIEHHE B KypHAI.

o [Ipu mr060M pyrom cTatyce B KypHa J00aBIseTCs COO0IIEeHne 00 OmuoKe.

. Meron ProcessMessage() BbizbiBaeTr Meron GetMessage() m B 3aBHCHMOCTH OT
MOJTy4€HHOTO pe3yJibTaTa BBIMOIHIET CASAYIONNe IeHCTBUS:
o [Tonyuennslit pe3ynbrar - -1. Jlobasnsiercs coobiienue B xypHai. [Ipennpuanmaercs
MOBTOPHAS IMOTBITKA MOJIYYUTh COOOIIEHHE, TOC)Ie BTOPO HEeYAauyHOH MOMBITKH MPOUCXOJUT BBIXO]
U3 IPUIIOKEHUSI.

o [Tonyuennsrii pedynbrat - 0. lobaBnsieTcst coobuienue B xypHait. [Ipogomkaercs
onpoc (Be130B MeTona GetMessage() ).

o [Tonyuennsiit pe3yabrart -1. JlobaBnsercs coobienue B )xypHai. [Ipoussoaut
oOHOBJIIeHHE 0a3bl JAHHBIX IO BBIAHHOMY WJIM TPHHATOMY IMOIIMITHUKY W yAalseT KOMaHIy W3
ouepeu.

o [Tomrydennsiii pe3ynbrart -2. JlobaBnsercs coodieHue B xxypHai. [Ierraercs
BBITIOJIHUTh KOMaHy MTOBTOPHO, TIOCJIE BTOPOM HEYAAYHOMW MOTBITKH YIaJIseT KOMaHy U3 OUepEIH.

o [Tomy4dennsit pe3ynbrar -3. JlobaBnsercs coodiieHue B xxypHai. [Ibitaercs
BBITIOJIHUTH KOMaH/1y TIOBTOPHO, MOCJIE BTOPOM HEYNaYHOM MOMBITKH YAAISIET KOMaHIy U3 OYEPE/IH.

Omneparust FindFreeCell(...) umer cBoOoaHy0 siueiiky B pe3epBHoi (mapametp IsReserve
YCTaHOBJICH B true ) wim padoueii (mapametp IsReserve ycranoriien B false ) ob6macTi ¢ HAUMEHBIITM
MOPSIKOBBIM HOMEPOM M BO3BpAIIAET €€ KOOPAMHATHI: MOPSAKOBBIH HOMep - CNum, cTopoHa -
TagSt, psa - TagRow, kononka - TagCol.

Omnepanus GetCoord(...) BO3BpamaeT Jisl IepeaHHOTO TOPSAKOBOro HoMepa siaeiku ( CNum
) HoMep ctpokH ( Side ), kononku ( Col ) u psima ( Row ).

public class TLog

{



Gaiin.

static private FileStream fs =

new FileStream("system.log",
FileMode.Create,FileAccess.Write, FileShare.ReadWrite);

static private StreamWriter stLog = new

StreamWriter(fs);

/I decTpykTOp
~ TLog()

/I 1o6aBIsieT 3anUCh B KypHAJ COOOIICHUI CUCTEMBI
static public void AddToLog(string LogMessage) }

Kaacce TLog Kiacc
peau3yeT )KypHall COOOIEHUI CUCTEMBI.

Oneparuu:

. Meton AddToLog() coxpaHsieT nepefaHHOE eMy B KauyecTBe MapaMeTpa COOOIlIeHUE B

public class TModel

{ private TLog Log; //CchllKa Ha KypHaT
coo0IIeHn

private TStore Store; //CchlnKa Ha CKJaj
private TTerminalAxle TerminalAxle;  //Ccpuika Ha

//TepMHUHAI OCH
private TTerminalBearing TerminalBearing; //Ccplika Ha

//TepMUHAJ TIOAITUITHAKA

private TCommandQueue CommandQueue; //Cchliika Ha ouepeb
//xoMaH
public Thread QueryThread; //TloTok ompoca
public Thread CommandThread; //TIoToK KOMaH
public bool QueryThreadTerminated; //®dnar oKOHYAHUS

//paboThI TOTOKA OTpoca
public bool CommandThreadTerminated;  //®nar okoHyaHus
//paboThI TOTOKA KOMaH/

/I KoHcTpykTop
public TModel()

/" Metoa, peanu3ylOUMi IOTOK oIpoca
public void QueryThreadExecute()

// MeTtop, peanu3yIomui MOTOK BBITIOJHEHUS KOMaH/T
public void CommandThreadExecute() }

Kuaace TModel Knacc
peanu3yeT )KypHal COOOIIEHUM CUCTEMBI.

Onepannu:

. Meton QueryThreadExecute() peanm3yeT NOTOK ompoca. 31eCh IMOCIEI0BATEIBHO

BbI3bIBatOTCS MeTo bl TStore.Process() u TTerminal Axle.Process().

. Meron CommandThreadExecute() peann3yeT MOTOK BBIMOJIHEHUS KOMaHI. 37ECh

BbI3bIBacTcs MeTor TcommandQueue.ProcessCommand().

OIIMCAHUE B3AUMOCBSI3EN KJIACCOB

B3anMocBa3M KJ1accoB



O6ma51 AuarpamMma KJjacCoB, UCIIOJIB3YEMbIX B CUCTEME

Cucrema nomkHa OBITH peau30BaHa B BUE HAOOpa KIaccoB, MPEACTaBICHHOTO Ha puc. 14.3.

| Bearing::1Bearing |

| AxleDIl::LAxle |
A A
: | TBearingParam | | TCommand | | TAxleParam | I
I
i A = A
1 1 1
ITTcrminalBtaring‘ I TTerminalAxle |
13 1 i 1
|- —bl TCommand{Jueue I-(— ————————— !

A 1

I

I

1

1

1

1

i

1

{f}l
ThModel
+ Command Thread

1 + QueryThread
+ Log
1 > + QueryThread Terminated : bool
+ Command Thread Terminated : bool
+ Btore
+ Terminal Axle
+ Terminal Bearing
+ CommandQJueue

Puc. 14.3. J/lnuarpamma ki1accoB

Onucanue naTepPeiicHOro B3auMoAeHCTBUSA
Ob6menoctynaple UHTEp(dENch KiaccoB (MOAPOOHOE OMHUCaHWE TMPHUBEACHHBIX METO/I0B
M3JI0KEHO B II. 2):
TStore

// 3anpammBaeT 1 00pabaTbIiBaeT cTaTyc ckiaaa public
string Process()

// 3anparmmBaeT u 00pabaThiBaeT cooOIIeHne ckIaaa public
string ProcessMessage()

// HaxonuT cBOOOAHYIO sTUEHKY

public bool FindFreeCell(ref int CNum, ref int TagSt,
ref int TagRow, ref int TagCol, bool IsReserve)

// Bo3Bpatiaet KoopIuHaThl S4eKku 110 Homepy public

bool GetCoord(int CNum, ref int Side, ref int Row, ref

int Col)

// HaxoauT MOAIIMITHUKY B CKJIajie Ha ocHoBaHuH napameTpoB OCH public
bool FindBearingInStore(TAxleParam AxleParam) TTerminalBearing

// Konctpyktop public

TTerminalBearing()

// 3anpammBaet u 00pabaThIBaeT cTaTyC TEpMHUHAJA

public void Process() TTerminalAxle



// Konerpykrop public

TTerminalAxle() //

3anpaiivBaer u

oOpabaTtbIBaeT cTaryc

TEepMHHAJA

public void Process()

TCommandQueue

// KoHcTpykTop

public TCommandQueue(TStore store, TTerminalBearing terminalBearing)

// obaBisieT KOMaHIy B o4epeab KOMaH]] Ha YKa3aHHYIO TTO3UIIHIO

public void AddCommand(int NameCommand, int CntRoll, int

CellSourse, int CellTarget, TBearingParam PR, TAxleParam PA,

int Position)

// Ynansger koMaHay W3 odepeau public

void DeleteCommand(int Position)

// BbITONIHSAET MEepBYI0 KOMaHIy B OYepeIu

public void ProcessCommand()

TBearingParam

/I Korctpykrop public

TBearingParam()

TAxleParam

/I Korctpykrop public

TAxleParam()

TModel

// KonctpykTop public

TModel()

// MetoJ, peanu3yromuii MoToK orpoca public

void QueryThreadExecute()

// Meton, pealn3yIomui TOTOK BBHITIOJTHEHUS! KOMaH/

public void CommandThreadExecute() TCommand

// Bo3Bpaliaet moyHoe Ha3BaHNUE KOMAaH/IbI

public string GetFullName() TLog

// lo6aBseT 3anuch B )KypHall COOOIIEHUI CUCTEMBI static

public void AddToLog(string LogMessage) TMainForm

// Konctpykrop public

MainForm OcHoBHast
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