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Metonuueckue yKa3aHusl 11 BHIOJHEHUS TPAKTUYECKUX 3aHATUH 1o aucuumuinae 1[1M.05.03
TectupoBanue HHPOPMAITMOHHBIX CUCTEM COCTABJICHBI B COOTBETCTBUU ¢ TpeboBanusimu GI'OC CIIO.
[IpennaznaueHsl i1 CTyAEHTOB, oOydarommxcsi mo cnenuanbHocTa 09.02.07 MubopMannoHHbIE

CUCTCMBI U ITPOTpaMMHUPOBAHUC.



INOACHUTEJIBHASA 3ATINCKA

[Tporpamma aucuuiuimabl TecTupoBaHre HHPOPMALMOHHBIX CHCTEM MIPEyCMATPUBACT N3YyUEHHUE
TECTUPOBAHUS UH()OPMAIIMOHHBIX CUCTEM.

IIpu wu3ydeHum mnpeamera cienyer coOMIOAATH EJUHCTBO TEPMHUHOJIOIMH M O00O03HAuYEHUs B
COOTBETCTBUU C JEHCTBYIOIIMMHU cTaHAapTamu, MexayHaponHoil cucremHon eaununsl (CH). B
pe3yibTarte M3y4yeHHs TUCHUIUIMHBI TecTHupoBaHWE MH(POPMALMOHHBIX CHCTEM CTYACHTBI O0IHCHb
3HATh:
- OCHOBHBIE BHJIBI U HPOIEIYpbl 00paOOTKH WH(POPMALUU, MOAETH M METOJbI
peeHus 3a1a4 00paboTKu HHPOPMALINH;
- OCHOBHbIE IIAT(GOpPMBI U1  CO3JaHMs, WCIHOJIHEHUS M YIpaBJICHUA
MH(POPMAIIMOHHOHN CUCTEMOI;
- OCHOBHBI€ ITPOLIECCH] YIIPABIEHUS MPOEKTOM pa3paboTKu;
- OCHOBHBIE MOJIEJIM TOCTPOEHUS HH(POPMALMOHHBIX CHCTEM, HX CTPYKTYpY,
0c00EHHOCTH U 00JIaCTH MPUMEHEHUS,;
- METOABl M CPEIACTBA MPOCKTUPOBAHMSA, pa3pabOTKM U  TECTUPOBAHMS
WH(POPMAIIMOHHBIX CHCTEM;
- CHCTEMY CTaHIapTH3alMM, CepTHU(PUKALUN U CUCTeMy OOeCleueHHs KadyecTBa
MPOIYKIMH. YMeTh:
- OCYILECTBIATH IOCTAHOBKY 33Jau M0 00paboTke HHPOpMaLIUY;
- IIPOBOAMTDH aHAIMU3 PEIMETHON 001acTu;
- OCYILLECTBIATh BBIOOP MOJAEIM U CPEICTBA IMOCTPOEHHUS HH(OpMaMOHHON
CHCTEMBI U IPOTPaMMHBIX CPEJICTB;
- UCIOJb30BATh  AITOPUTMBI  00pabOTKM HMHPOPMALMU OIS pa3iIMYHBIX
MIPUIIOKEHUH;
- pemars MpUKJIaJHbIe BOMPOCHl MPOIPaMMHUPOBAHUS M SI3bIKA CLEHAPUEB IS
CO3/IaHHUs ITPOrPaMM;
- pas3pabarbiBaTh rpaduueckuil HHTEpQenc IpUIoKeHus;
- CO3J1aBaTh U YIPABIATH IPOEKTOM IO pa3pabOTKe MPUIIOKEHUS;
- MIPOEKTUPOBaTh M pa3pabaTbiBaTh CUCTEMY IO 33JaHHBIM TPEeOOBaHUSIM U
crenupuKanusiM. UMeTh NPAKTHYECKUH ONBIT B:
- yIpaBJIEHUH TPOLIECCOM pPa3pabOTKU MNPUIIOKEHUH C  HCIOJIb30BaHUEM
MHCTPYMEHTAJIBHBIX CPEICTB;
- oOecneueHnn  cOopa  JaHHBIX [ aHajW3a  HWCIOJIb30BAaHUA U
(GYHKIIMOHMPOBAHUS HH(POPMAITMOHHON CHCTEMBI;
- IPOrpaMMUPOBAHUH B COOTBETCTBUU C TPEOOBAHUSAMH TEXHUYECKOT'O 33/1aHUS;
- UCIOJIb30BAaHUM  KpUTEpUEB  OIGHKM  KayecTBa M HaJEXKHOCTH
(GyHKIIMOHMPOBAHUS HH(POPMAITMOHHON CHCTEMBI;
- MPUMEHEHUH METOAMKH TECTUPOBAHUS pa3padaThIBaeMbIX MPUIIOKEHHIA;
-ONpeAeIeHUN cocTaBa o0opynoBaHus u MIPOrPaMMHBIX
CPEICTB pa3paboTKK UHPOPMALIMOHHON CUCTEMBI;
- pa3paboTKe JOKYMEHTAIMH M0 HKCIUTyaTallii HH(POPMAIIMOHHON CUCTEMBI;
- IPOBEJICHUU  OLEHKM KadecTBa M  HKOHOMMYECKOW  3(PPEKTUBHOCTH
MH(POPMAIIMOHHOM CUCTEMBI B paMKax CBOEH KOMITETCHIINY;
- MOJUGUKAIMY OTIEIBHBIX MOAYJIEH HH()OPMAITMOHHONW CHCTEMBI.

B pesynbpTare ocBoeHHS yueOHOW MUCIMIUIMHBI CTYJIEHT JOJKEH OBJIa/IeBATh:



Obwumu KomnemeHyusMU:

OK 01. Bribupate  criocoObl peleHus 3a1a4  mpodeccuoHaIbLHOM

NEeSTENIbHOCTH, IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Kcnonws3oBaTh COBPEMEHHBIE CpEICTBa IOMCKA, aHajiu3a M HHTEpHpeTaluu
uHpopMauu M HMHPOPMAIMOHHBIC TEXHOJOTMU JUISI BBIMOJHEHUS 3aga4 IpoQecCHOHATHHON
JESATEIIbHOCTH.

OK 03. IInanupoBaTh M peaiM30BBIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE M JIMYHOCTHOE

pa3BUTHE.

OK 04. O¢ddexTrBHO B3aMOAEHCTBOBATH M pabOTAaTh B KOJUIEKTHBE M KOMaHIE.

OK 05. Ocy1iecTBasTh YCTHYIO U TUCbMEHHYIO KOMMYHHUKAIMIO HA TOCYAAPCTBEHHOM SI3BIKE C
Y4€TOM O0COOEHHOCTEN COLIMATIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH Cpeibl, pecypcocOepekeHuto, 3 HekTUBHO
JIEICTBOBATH B UPE3BBIYANHBIX CUTYaLUAX

OK 09. Ilonmp3zoBathcsi mpodecCHOHANbHOW JOKYMEHTAllMe Ha TOCYJapCTBEHHOM U

WHOCTPAHHOM SI3BIKAX.

IIpogheccuonanvrvimu KomMnemeHyuaMu:

I[IK 5.2. Pa3pabarbiBaTh NPOEKTHYIO JOKYMEHTAIMIO Ha pa3paboTKy HH(OpMALMOHHOU
CUCTEMBI B COOTBETCTBHH C TPEOOBAaHUSIMH 3aKa3UHKa.

I[IK 5.5. OcymecTBiasiTh TeCTUpOBaHHWE HH(GOPMALMOHHOM CHUCTEMBI Ha JTale OINbITHOU
JKCITyaTaluu ¢ (UKcaluel BBISBICHHBIX OLIMOOK KOJIUPOBAaHHSA B pPa3padaThIBAEMBIX MOMAYIIAX
UH(OPMALIMOHHON CUCTEMBI.

IIK 5.6. Pa3pabarbIiBaTh TEXHUYECKYIO JTOKYMEHTALMIO Ha 3KCIUIyaTallli0 UH(MOPMAIMOHHOMN
CUCTEMBI.

OBIIUME METOANYECKUE YKA3ZAHUSA K
BBINIOJIHEHHUIO TIPAKTHYECKHUX PABOT

Ilo mucnunauHe TCCTI/IpOBaHI/Ie I/IH(I)OpMaI_II/IOHHLIX CUCTEM IPAKTUYCCKUC pa60TBI coJepiKar
3ala4i U TCOPCTUICCKUEC BOIIPOCHI. BapI/IaHTBI JJIA KaXKJ10Io 06yqa10meroc;l — UHAUBUAYAJIbHBIC.

3azau ¥ OTBETHI HA BOIIPOCHI, BHIIIOJHEHHBIE HE TI0 CBOEMY BapHAHTY, HE 3aCUUTBIBAIOTCS.

[IpakTuueckast paboTa BBIIOJIHSAETCS B OTJENBHOM TeTpaan. Y CJIOBUS 3aJ1a4U U (POPMYITHUPOBKU
BOIIPOCOB MEPEMMUCHIBAIOTCS MOIHOCTHI0. POPMYIIBL, PACUETHI, OTBETHI Ha BONPOCHI UIIYTCSI PYYKOH,
a YepTeXH, CXEMbl U PUCYHKH BBINOIHAIOTCS KapaHJalloM, Ha rpaduKax v JuarpaMMax yKa3blBaeTcs
Mmacitad. BHauane 3agaua pemaercs B 0011eM BHIE, 3aTEM JETAIOTCS PACUETHI MO YCIOBUIO 3a/1aHUS.
Pemenue 3aa4 o6s3arenbHo BeneTcst B MexxayHapoaHoit cucreme enunutl (CH).

[Ipu BBIMOJIHEHNU TPAKTUYECKON pabOThl HEOOXOAMMO CJIEIOBATh METOAMYECKUM YKa3aHUSIM:
MOBTOPUTH ~KPaTKOE COJEpKAaHME TEOPHUH, 3alOMHUTh OCHOBHBIE (OPMYJIBI U  3aKOHBHI,
MPOAHAIM3UPOBATh  MPHUMEpP  BHIOJHEHUS  AHAJIOTMYHOTO  3a/laHusi, 3aTeM  IPecTYNUTh
HENOCPEJCTBEHHO K pemieHuto 3axaun. K 3aueTy jgomyckaroTcs CTYIOEHTHI, IOJTYYHBIINE
MOJIOKHUTEIIBHBIE OIIEHKH MO0 BCEM MPAKTHUECKUM paboTaM.

IIpaBniia BbINOJIHEHUS IPAKTUYECKUX PadoT.

1. CryneHT noKeH NPUITH Ha MPAKTHYECKOE 3aHATHE IMOATOTOBICHHBIM K BHITIOJIHEHHUIO
NPaKTUYECKOH paboTHI.

2. Kaxnprit cTymeHT mocie mpoBeAeHUs padoThl OJDKEH TMPEACTAaBUTh OTYET O
MIPOJIeTIAaHHOM paboTe C aHATM30M IMOJTYYEHHBIX PE3YJIHTATOB M BBIBOJIOM IO padoTe.



3. Tabnuubl ¥ PUCYHKH CIEIYET BBHIMONHATH C TOMOIIBI0 YEPTEKHBIX WHCTPYMEHTOB
(JIMHEWKH, ITUPKYJIA, U.T.1.) KapanaamoMm ¢ coomoaerrnem ECKJI.

4. Pacuer cnenyeT mpoBOIUTE C TOYHOCTHIO J0 ABYX 3HAYAIUX IUDP.

5. VcnipaBiieHusi MpoBOAUTh Ha O0OpaTHOHM cTOpoHE jucra. [Ipu MenKkux ucrpaBIIeHUSX
HETpaBWIBHOE CIIOBO (OYKBa, YUCIIO U T.I1.) aKKYPAaTHO 3a4EPKUBACTCS M HAJl HUM MUIIYT MPABHIBLHOE
MPOIYIIEHHOE CJI0BO (OYKBY, YHCIIO U T.II.).

6. BcnomorarenbHbIe Pacd€Tel MOXKHO BBIIIOJIHATE Ha OTACIBHBIX JIMCTax, a IIpU
H606XOI[I/IMOCTI/I Ha JIMCTaX OTYCTA.

7. Ecnu cTyieHT He BBIIOJIHUT MPAKTHYECKYIO paOdOTy WM YacTh paOOTHI, TO OH BHIITOJHUT
€€ BO BHEYPOYHOE BPEMsI, COINIACOBAHHOE C IIPETIOIaBATEIIEM.

8. O1eHKyY 1O TMPaKTHYECKOW paboTe CTYIEHT IMOJydaeT ¢ Y4eTOM CPOKa BBIOJHECHHUS
paboTsl, eciu;

- PACUYCTHI BBIIIOJIHCHBI IIPABHUJIBHO U B ITIOJIHOM O6T)€M€;
- CACIaH aHaJIn3 HpOHGHaHHOﬁ pa6OTBI " BBIBO/J 110 pE3yJibTaTaM pa6OTBI;
- CTYACHT MOXKCT IMOACHUTDH BLIIIOJIHCHHUEC 700010 3Tana pa60TI>I;

- OTYET BBIIOJHEH B COOTBETCTBUU C TPEOOBAHUSIMU K BBIIIOJIHEHUIO PAOOTHI.
IIpakTuyeckas padora Nel. Onucanue TecTHpyeMoOii CHCTEMBbI.

[IpakTukym Oasupyercs Ha TECTUPOBAaHUM MOJICNIM PEAIbHOW CHCTEMBI YIPAaBICHHUSI
ABTOMATH3UPOBAHHBIM KOMIUICKCOM XpaHEHUs moamunHukoB. OHa oOecreywBacT IMpUEM
MOJIIUITHUKOB Ha CKJIaJ[, COXpaHEHHE XapaKTePUCTUK MOCTYMHUBIIMX MOIIMITHUKOB B 0a3e JaHHBIX
(b1), a mpu mocTymiaeHNH 3asBKU Ha MOAIIUITHIKY BMECTE C ITapaMeTpaMu OCH - MOA00P MOIXOISIIIX
MOIITUITHAKOB M UX BBITAYy. Y KXKIOT0 U3 AJIEMEHTOB KOMIUIEKca (CKJIa/1a, TepMUHAIA ITOAIIUITHUKA
¥ TePMHUHAJIA OCH) CYIIECTBYET MPOrpaMMa HH3KOYPOBHEBOI'O YIIPABJICHUS, PEATHM30BAHHAS B BHJIC
TUHAMHYECKH TojkimoyaemMord Oubmuoteku (dll), mpuHuMaromas Ha BXOJ BBICOKOYPOBHEBBIC
KOMaH/Ibl, U MpeoOpa3yolnas uX B yIPABJISIONINE BO3JACHCTBHS HA JaHHBIA JJIEMEHT TECTUPYEMOM
cucteMbl. Takum 00pa3oMm, eCTh pealibHOE OKpY:KeHMe - anmnaparypa u dll, KoTopsie OCYIIEeCTBISIOT
CBsI3b ¢ anmaparypoii. Cuctema BbI3bIBaeT cienyoomue pynkuuu u3 dll 1is cBoux 31eMeHTOoB (CM. puc.
L1):

GetStoreStat, GetStoreMessage, SendStoreCom (Store.dll) nms ckmana.

GetAxlePar (Axle.dll) s TepmuHana ocu.

GetRollerPar (Bearing.dll) qyis Tepmunana noamunHuka.


http://www.intuit.ru/studies/courses/48/48/lecture/1451?page=1#image.1.1
http://www.intuit.ru/studies/courses/48/48/lecture/1451?page=1#image.1.1
http://www.intuit.ru/studies/courses/48/48/lecture/1451?page=1#image.1.1
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Puc. 1.1. Cucrema u ee OKpyXeHHE
ITockonbKy Ui TECTUPOBAHMS MCIIOJIB3YEeTCS MOJAEIb CHUCTEMBI, B €€ COCTaBe pealbHOE
OKpYXKEHHE 3aMEHEHO Ha MOJIeJbHOEe, oOecreurnBaeMoe crenuanbHoi Ooubmuorexoi dll-gpyHkumii
OKPYKECHHS.

Tectupyemas cucrema pealn3oBaHa Kak MHOTONOTOYHOE NPHIIOKEHHWE. MHOrONOTOYHOCTH
MOPO’KJIAET HEIETEPMUHUPOBAHHOCTH MIOBEJICHUS CUCTEMBI BO BpeMeHHU. [103ToMy npu TecTupoBaHun
HEOOXOJUMO YYUTBIBATh, UYTO BO3MOXXHBI pA3JIUYHbIE BapUAHTBl JIOMYCTUMBIX BpPEMEHHBIX
nocjenoBaTeNbHOCTEN COOBITHI cucteMbl. KpoMe TOro, coBceM He MpPOCTO TOYHO BOCIPOU3BECTH
IIPOrOH KOHKPETHOI'O TECTa, KOIJa CUCTEMa COAEPNKHUT MHOIO MHapaulebHBIX TMOTOKOB, TaK Kak
IUTAHUPOBIIMK ONEPAIMOHHOMN CUCTEMBI CaM ONPeesieT NOPAI0K cOObITHH. MI3MeHeHus, BHOCUMBIE B
IPOTpaMMBbl, HE CBSI3aHHBIE C TECTUPYEMOM CUCTEMOM, MOTYT MOBJIMATH HA TIOPSII0K, B KOTOPOM OyIyT
BBITMOJIHATHCS (BOCIIPOU3BOIUTHCS) TIOTOKU COOBITUM TECTUPYEMOW CHCTEMBL. DTO MOKET IIPUBECTH K
TOMY, YTO TIOCJI€ BBISIBJICHUS U HCIpaBiIeHUs JedeKTa MpH MPOBEIEHUN MOBTOPHOIO TECTUPOBAHUS
JlaNieKo He BCerna yaactes yOeauTbes: B TOM, YTO Ae(eKT JeCTBUTENILHO YCTPaHEH, eciii omrlKa He
oOHapy’KeHa BO BpeMsl IPOTOHa.

[Ipy cucTeMHOM TECTUPOBAHUM MBI PACCMaTPUBAEM CHCTEMY KaK YEpHBIN sAIUK. TecToBbIH
cayyaii (test case) mpezcraBisieT coO0OH mapy (BXOAHBIE JaHHbIe, 0:KHAAaeMblil pe3yJabTaTt), B
KOTOpPOM BXOJHBIE JIaHHBIE - ATO ONMCAHUE JAHHBIX, NOJABAEMBIX HA BXOJ HaUIEW CHUCTEMBI, a
OKHUJAEMbIH Pe3yJbTaT - 3TO OMHCAHUE BBIXOAHBIX JaHHBIX, KOTOPbIE CUCTEMA JIOJKHA MTPEIbIBUTH
B OTBET Ha COOTBETCTBYIOUIMI BBOJ. BbInoiHeHHe (IPOrOH) TECTOBOIO CJy4asi - 3TO CEaHC pabOTHI
CHCTEMBI, B paMKax KOTOPOTO Ha BXOJ CHCTEMBI MOJAIOTCS HAOOpHI JAAHHBIX, MPEAYCMOTPEHHBIE
cnenuduKanyue TeCTOBOro ciiydyasi, U (UKCUPYIOTCA pe3yibTaTbl UX 0OpaOOTKH, KOTOpBIE 3aTEM
CPaBHUBAIOTCS C OKUIAEMBIMU PE3yJIbTaTaMH, yKa3aHHBIMH B TECTOBOM ciiyuyae. Ecnu dakTuueckuit
pe3yibTaT OTIMYAETCs OT OXKUAAEMOro, 3HAYUT, OOHApY)KEH OTKa3, T.€. TeCTHpyeMas CUCTeMa He
IIPOLIA HCIBITAHWE HA 3aJaHHOM TEeCTOBOM cJiy4yae. Eciau mosydeHHBI pe3ysbTaT COBIANAeT C
0’KHMJAEMBIM, 3HAUUT, TECTUPYEMasl CUCTEMA IPOIIlIa UCIIBITAHUE Ha 3aJaHHOM TECTOBOM citydae. 13
TECTOBBIX CITy4aeB (OPMUPYIOTCS TeCTOBBIe HA0OPHI (test suits). TecToBbIe HAGOPBI OPraHU30BAHBI
B ONPEIEICHHOM IOpSJKE, OTPaKAIOIIEM CBOMCTBA TECTOBBIX ciay4daeB. Ecim cucrema ycremHo



CIIPAaBHJIACh CO BCEMU TECTOBBIMM CJY4YasiMM M3 Ha0opa, TO OHAa YCIENIHO MPOILia UCIBITAaHUS Ha
TeCTOBOM Habope.

I[HSI HAaIlleH CUCTEMEI BXOAHBIMU JAHHBIMU ABJIAACTCSA COCTOSAHHUC OKPYKCHUA €€ KOMIIOHCHTOB!
CKJIaIl. CocrostHuE CKJIaaa 6y,Z[CT XapaKTEPHU30BaTbCA CICAYIOUNIMMU ITIapaMETpaMu:

Craryc cknazna (StoreStat).
Coo01ieHne oT cKaga 0 pe3ysibTaTax BhIIIOJIHEHHs KoMaH bl (StoreMessage).

CooOmieHre OT CcKIaaa O pe3yiabTaraX MOJYYCHHS KOMaHABI - CTaTyC KOMAaHJbI
(CommandStatus).

Tepmunan nogmmnauka. COCTOSHHE TEpPMHHANA TMOIIIUAIHAKA 3aaeTCs CICTYIOIIUMU
napamMeTpamu:

Craryc oOMeHa ¢ TepMUHAJIOM MOUTUITHUKA.

Xapakrepuctuku (mapameTpsl) nogmunauka (RollerPar):

®UO macrepa, IPOU3BOAUBILETO U3MEPEHHUS.

HazBanwue nemno.

Howmep paboueii cMeHBI.

Homep nonmmunuuka.

Howmep rpymnmns! nogmumnHuka.

Tun cenaparopa NOAIIMITHHKA.

Tepmunau ocu. CocTossHHE TEPMUHANIA OCH 334a€TCs CIEAYIOIIUMH ITapaMeTpaMHu:

Cratyc oOMeHa C TEpMUHAJIOM OCH.

Xapaktepuctuku (mapamerpsl) ocu (AxlePar):

®UO macrepa, TPOU3BOAUBIIETO U3MEPEHHUS.

Hassanue neno.

Howmep ocwu.

CropoHna ocu: mipaBasi UM JieBasl.

[Tocaouynblil quaMeTp 3aHUN.

[Tocamounblil AUaMETp MEPETHHUIA.

ba3za nannbix (b/1). B b/] xpanaTcs XapakTeprUCTUKU NOCTYIMBIINUX Ha CKJIAJ] MOIIUITHUKOB.
[Tpu BEIOOpE MOAXOAIIETO sl OCH MOJAIIMITHUKA cUCcTeMa oOpaliaercs 3a 3Toil nuapopmaruent k bJ1.
IToaTOMY MMEET CMBICII TPEABAPUTENBHO OYUCTUTH b/l Wi 3a1I0JIHATE €€ OnpeIeIeHHBIMU
JAHHBIMHU.

B cienndukanuy TecToBOro ciay4dasi 10 KHbI ObITh 3aJJaHbl COCTOSIHUE OKPYKEeHHUs ( BXOAHbIE
JAaHHbIE ) M OXKHU1aeMast IOCJIeI0BATEIbHOCTh COOBITHI B cucTeMe ( 0xkuaaeMblii pesyastar ). [locie
IIPOrOHA TECTOBOIO CJY4Yasi Mbl MOJIYYHM pEalbHYIO IMOCIEI0BATEIbHOCTh COOBITHI B cucTteMe (
BBIXO/IHbI€ JJaHHbIE ) PU 33/IaHHOM COCTOSTHUU OKpYxeHHs. CpaBHUBas (PaKTUUYECKHUI pe3yabTaT U
OKMJAEMBIH, MOKHO CZEJaThb BBIBOJ O TOM, MpOIa JIM TECTUpyeMas CHCTEMAa HWCIBITAHUE Ha
3aJJaHHOM TeCTOBOM cjy4ae. B kauecTBe 0:kugaemMoro pesyjabrara OyneM UCIOIb30BaTh MOIIAr0BOE
ONMCAaHUE cJy4dasi HUCIOJIL30BAHMA (use case), TaKk KaK OHO OINpeAeNsieT, Kak Mpu 3aJaHHOM
COCTOSIHUU OKPY)KEHHS CUCTeMa J0JDKHA (YHKIIMOHUPOBATh. 3a/1aBasi 0’KUIaeMblii pe3ysIbTaT, OUeHb
BaXHO MIOMHUTH O TOM, YTO IIPH 33JJaHHOM COCTOSIHUU OKPYXKEHHSI BO3MOXHBI Pa3IM4HbIE BapHAHThI
MOCJIEI0BATEIHLHOCTH COOBITUN CUCTEMBI, KOTOPBIE BCE ABJIAIOTCS MPABUIbHBIMHU.

B nporiecce paboThI mocie1oBaTeIbHOCTh COOBITUIN (KOMaH/T) CUCTEMBI, UJIH UCTOPHS CHCTEMBI,
3anmceiBaeTcs B skypHad (log) cucrembl. Bol Moxete ucnons3oBare SystemLogAnimator (cm. m.14
SysLog Animator Manual) mis Bu3yanM3anuu )XypHajia cucTeMbl. BeiOupas paznuunsie log-daims
CHUCTEMBI /Ui BU3yaJIM3allMK, MOKHO MOJYYUTh HATJIAIHOE U JOCTATOYHO IMOJHOE MPEACTABICHHUE O



(GYHKIIMOHUPOBAHUU CHUCTEMBI U O TOM, KaKH€ COOBITHUS U B KAKOM MOPSAIKE MOTYT MPOHCXOAUTH B
CUCTEME.

IIpakTnyeckas padora Ne2. Onucanue OKpy:KeHUsl TECTUPYEMO CHCTeMBbl.

I[InanupoBaHue TeCTUPOBAHUSA

IIpouecc TecTupoBanus

[Ipouecc TecTupoBaHHsl HAXOMUTCS B NPSIMOM 3aBHUCHUMOCTH OT Ipolecca pa3paboTKu
POrpaMMHOT0 00eCHeUeHUs, HO MPH 3TOM CHJIBHO OTJIMYAeTCS OT HEro, MOCKOJIBbKY IpecienyeT
npyrue nenu. PazpaGoTka opueHTHpOBaHA HAa MOCTPOCHHE MPOTPAMMHOTO IMPOAYKTA, TOTAAa Kak
TECTUPOBAaHUE OTBEYAET HA BOIPOC, COOTBETCTBYET JIM pa3pabaThIBAEMbIN MPOTPaAMMHBIA MPOAYKT
TpeOOBaHUSM, B KOTOPBIX 3aMKCHPOBAH MEPBOHAYAIBHBIN 3aMbIcell U3Aenus (T.e. TO, UTO 3aKa3al
3aKa34MK).

BwMmecte 00a nmponecca OXBAaTbIBAKOT BUABI ACATCIBHOCTH, HCO6XOIII/IMLI€ AJI TTOJTYUCHUA
Ka4eCTBEHHOTO MpoAykTa. OmMOKM MOTYT OBITh NPUBHECEHBI Ha KaXIOH CTamuu pa3padOTKH.
CrnenoBarenbHO, KaXJIOMYy OJTamy pa3pabOTKH JOHKEH COOTBETCTBOBATh JTall TECTUPOBAHMSL.
OTHoLIEHUS MCKAY OTHMU IIpoHeCCaMM TAaKOBBI, YTO €CJIM 4YTO-TO pa3pa6aTBIBaCTC$[, TO OHO
noaBEpracTtcsa TCCTUPOBAHHIO, a PE3YJIbTATbl TCCTUPOBAHUA MCIIOJIB3YIOTCA A ONPCACIICHUA,
COOTBETCTBYET JH 3TO "uTo-TO" HabOpy mpenbsBiseMblx TpeboBanuid. [lporecc TecTupoBaHus
BO3BpalllaeT BBIABJICHHbIE MM OIIMOKK B mpouecc paszpabotku. [Ipomecc pa3paboTku mnepenaer
nmponeccy TCCTUpOBaHMA HOBBIC U MUCITPABJICHHBIC ITPOCKTHLIC BEPCHUH.

IlnannpoBaHue TeCTUPOBAHUS

Kak Obu10 0TMEUEHO BbILIE, TPOLECC TECTUPOBAHUS TECHO CBS3aH C MPOIECCOM pa3pabOTKH.
COOTBETCTBEHHO IJIaHUPOBAHUE TECTUPOBAHUS TOXKE 3aBHCHUT OT BBIOPAHHON MOJAENH pa3paboTKU.
OpnHako BHE 3aBUCHMOCTH OT MOJEIH Pa3paOOTKH MpH IUIAaHWPOBAHUU TECTUPOBAHUS HEOOXOAUMO
OTBETHUTH Ha MSATh BOIIPOCOB, OMPEIETSIONIUX ATOT MPOIIECC:

KTo Oyner TecTHpoBaTh M Ha KaKUX 3Tanax?
PazpaboTunku npoaykra, He3aBUCHMas IPyIMIa TECTUPOBLUIMKOB UM COBMECTHO?

Kakne KOMIIOHEHTBI HAa10 TECTUPOBATDH?
ByayT 1 moaBepruyThl TECTUPOBAHUIO BCE KOMIIOHEHTHI TIPOTPAMMHOTI0O TPOAYKTA UIIU TOJIBKO
KOMITOHEHTBI, KOTOPbIE YTPOXKAIOT HAUOOJIBIIMMU TOTEPSMH ISl BCErO MPOeKTa’?

Koraa nago rectupoBarn?
Byner nm 3TO HempephIBHBIM Mpolecc, BUJ JEATEIbHOCTH, BBINOJHAEMbIH B CHEIUATbHBIX
KOHTPOJIBHBIX TOYKAX, WU BUJ IEATEITLHOCTH, BHITTOTHAEMBIN Ha 3aBEPIIAIOIICH CTAIUU pa3padoTKu?

Kaxk nago recrupoBarnb?
Byner nm TectupoBaHHE COCPEAOTOYCHO TOJIHKO Ha MPOBEPKE TOTO, YTO JAHHBIA MPOIYKT
JIOJDKEH BBITIOJTHSTH, HJIM TAaK)KE HA TOM, KaK 9TO peaTn30BaHO?

B kakom o0bemMe TecTUPOBATH?
Kak omnpenenuth, B J0CTaTOYHOM JM OOBEME BBITIOJIHEHO TECTUPOBAHHME, WM Kak
pacupenenuTh OrpaHUYEHHBIE PECYPCHI, BBIIEIEHHBIE MO]I TECTUPOBAHUE?

KTto 6yner TectupoBars?

Pa3padoTumK - 3TO poJib, A1 KOTOPOH XapaKTEPHBI BUIBI IE€ATEIBHOCTH, OPUEHTUPOBAHHBIE
Ha co3ganue mporpammuoro npoaykra (I1IT). TectupoBuuk - 3T0 poib, Al KOTOPOH XapaKTepHBI
BUJBI JICSITEILHOCTH, OPHEHTHPOBAHHBIE Ha YiIydilleHHe/0OecredeHne KadecTBa MPOrpPaMMHOTO
NpOAYyKTa. DTa poOjb IMpeaycMaTpuBaeT BBIOOP TECTOB, HEOOXOMUMBIX [UIsi KOHKPETHBIX Iejei,
MOCTPOEHUE TECTOB, BHINOIHEHUE TECTOB U OLIEHKY pe3yJbTaToB. KOHKPETHBIN UCIIOJHUTEh TPOEKTA



MOJKET BBICTYNAaTh Kak B pOJIM pa3paboTyHMKa, TaK MU B POJIM TECTUPOBIIMKA. MOMEHT Hayaia

TECTUPOBAHUS B IIPOEKTE MOXKHO peryupoBarh (puc. 1.2).
Paspabormkn PaspaloTyMKH H TECTHPOBILHEH TecTHp o BUIHEH

Puc. 1.2. Kto Tectupyer

B pamkax naHHOro nmpakTUKyMa CTYACHTY MpeAHa3HaueHa POJib TECTUPOBIIUKA.

Kakue KoMIoHeHThI HaJI0 TECTUPOBAThH?

MoryT ObITH BapHaHTBI, KOTJAa HHYETO HE HAZ0 TECTHPOBATH (IIOCKOJBKY BCE KOMIIOHEHTHI
OBUIM TPOTECTHPOBAHBI paHEE), a MOXKET IOTPeOOBAaThCSl TECTHPOBATh KAXKIBbIH KOMIIOHEHT C
TOYHOCTBIO JIO CTPOKM KojAa. B OOBEKTHO- OpPHUEHTMPOBAHHOM MPOrPaMMHUPOBAHUU 0a30BBIM
KOMIIOHEHTOM sBJIA€TCs Kiacc. B 3ToM ciyuyae 00s1acTh TECTUPOBAHUS ONPEAEIAETCS KIIaCCaMU.
OO6nacTh TECTHPOBAHUS HA YPOBHE KIACCOB MOIEKUT BbIOOpY (puc. 1.3). Kiacchl, 3auMcTBOBaHHbBIE
U3 JIPYyruxX MPOEKTOB WJIM B3ATble M3 OMONMOTEK, 4Yalle BCEro B TMOBTOPHOM TECTUPOBAHUU HE
Hy)knatoTcs. CylllecTBYIOT pa3jMyHble CTPAaTerMd IO BbIOOPY IOAMHOXECTBA KJIacCOB JUIS

TCCTUPOBAHMUA.

Hyuero ne TECTHPOEBATE TECT]I.IH]BETB L0 IPTHO ECTED TH:T]I.'PI]BH.TB BCE
EKODMIIOHEHTO B

Puc. 1.3. Uto TectupoBath

B namem ciryvdac 6yzLeT MPOU3BOAUTHCA TECTUPOBAHUE BCEX KIIACCOB IPUIIOKCHU.

Korna Hano tecrupoBars?

KoMIoHeHThI MOKHO TECTUPOBATH Ha 3aBEPLIAIOIIEM dTare, KOTrJa OHU OyIyT HUHTETPUPOBAHBI
B CIMHBIM BBINOJIHAEMBIH MOAYJb. YacToTa TECTUPOBAHMSI ONPEACHACTCS  Pa3IU4YHBIMU
cooOpakeHUsIMU. MOXHO MPOBOJUTH TECTUPOBAHUE KaXKIbIH JI€Hb, YUUTBIBAS TOT (aKT, YTO YeM
paHbllIe BbIsIBIEHA Ipo0iieMa, TeM JIETYe U JISHIeBIIe e pelieHne. M0oXHO TECTUPOBATh IPOrPaMMHBIH
KOMITIOHEHT 110 Mepe 3aBeplIeHusi ero pa3zpabotku (puc. 1.4). Yactoe TeCTMpOBaHHE KOMIIOHEHTOB
HECKOJIBKO 3aMeJUIsIeT PaHHUE 3Tallbl pa3padOTKU, OJHAKO CONPSKEHHBIE C ATUM IMOTEPH C JUXBOM
BOCTIOJTHSIFOTCSL 32 CUET MEHBIIEro 4ucia npobiieM Ha Oosiee MO3HUX 3Tanax pa3paboTKU MPOEKTa,
KOTI'Jla OTJEeNbHbIE MOJYJIU O0BEIUHAIOTCS B 00Jie€ KPYITHbIE KOMIIOHEHTHI CUCTEMBI.

B ciydae, xorjga KOMIOHEHTBI CHCTEMBI HE OTIMYAIOTCS OOJBIION CIOXKHOCTBHIO, MOXKHO
CHayaja OCYILIECTBIATh HWHTETPUPOBAHHME HE TIOJBEPraBIIMXCS ABTOHOMHOMY TECTUPOBAHHIO
KOMITOHEHTOB, @ 3aTeM TeCTUPOBATh 0O0BbEIMHEHHBIN KO KaK eAuHOoe 1ienoe. Takoi moaxoJ mojae3eH
OpU TECTUPOBAHMM KOMIIOHEHTOB, JJsI KOTOPBIX peajM3alMs TEeCTOBBIX JApailBepoB TpedyeT
cylecTBeHHbIX ycunuil. TecToBelll NpaiiBep mpeacTapisieT co0oil mporpammy, KOTOpas BBITOJIHSET

IMPOIr'OH TCCTOBLIX CJIY4acB U C60p MOJIYYCHHBIX ITPHU 9TOM PE3YJIbTATOB.

BrimonuAaTs EXHEeTH eEH O & TEETHPGB ATE K OMIIOH eH TEL TEET]IIPGB&TLBEE
TECTHDPp OF aHHe D MepeHX TOTOEHOCTH EOMITOHEHTEI Ha

IAFEP LI AN LI €Ml 3TAIM e

Puc. 1.4. Korga TectupoBarb
CryaeHTam npenaiaraercsi TECTUPOBATh KOMIIOHEHTHI IO MEPE UX TOTOBHOCTH.
Kax nano trecrupoBats?

OcHoBHBIE TOAXO/bI K TecTUpOoBaHUIO [10 0CHOBaHBI HAa cieM(PUKANMH U Pean3aluu

(puc. 1.5).
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Crneuupuranus moxyis (miu kiacca) 111 onpenenser, 9To 3TOT MOTYJIb JOJDKEH JIEaTh, T.€.
OHa OIKCHIBACT JOMYCTHMbIC HAOOPHI BXOJHBIX JTaHHBIX, IMOJABACMbBIX HAa BXOJ MOJMYJS, BKIIOYAs
or paHI/I‘IeHI/IH Ha TO, KaK MHOI" OKpaTHBIe BBOJbI JAHHBIX OJOJIDKHBI COOTHOCHUTHCSA I[pyI‘ C I[pyI‘OM, 158
KaKHe BBIXOJIHBIC TAaHHBIE COOTBETCTBYIOT Pa3IMYHBIM HA0OpaM BXOIHBIX JIAHHBIX.

Peamusauusa moxyns IIII ecTh BbIpakeHHE alropuTMa, MHOPOKIAIOUIETO BBIXOTHBIC
Pe3yJbTaThI AJIsl PA3IMYHBIX HA0OPOB BXOHBIX JAHHBIX C COOJIIOIEHUEM TPEOOBAHUH CTICTIM(PHKAITIH.
Cneundukanus ykasblBaeT, yTo aenaet moaynis I1I1, a peanu3anmus nokaseiBaet, kak moayib 111
910 nenaeT. [lomHbIi yueT TpeGoBaHuii crienuuKanum J1aeT rapantuto Toro, yto I1I1 BeimonHseT BCe,
910 OT Hero Tpedyercs. [lonHbIi ydeT TpeOoBaHUM K peanu3aluy J1aeT rapanTuro Toro, uyro 11 He
OyZeT Jenarh TOro, 4YTo OT HEro He TpedyeTcs.

Crnenuduxanys UrpaeT BaXXHYI0 poJib B TecTUpoBaHUH. OOBIYHO JUI1 MHOYKECTBA KOMIIOHEHTOB
IMIT co3pmatoTcs crnenudukanuy, oOecreynBaroIue pa3paboTKy M TECTUPOBAHUE, BKIIOYAsS
crenn(rUKauy CUCTEM, TIOJICHCTEM H KIIACCOB.

Hapsiny ¢ aBTOHOMHBIM TECTHMPOBAHHUEM KOMIIOHEHTOB (KJIacCOB) CUCTEMbI ( MOAYJIbHBIM
YPOBHEM TeCTHPOBAHMA ), HEOOXOAMMO TECTHPOBATH B3AMMOACUCTBHE MEXAY PpPa3IUIHBIMU
KOMIIOHEHTaMH ( MHTerpallMOHHbIH YpPOBeHb TecTHpPOBaHMA ). llenp HMHTerpanmoHHOro
TeCTHPOBAHUS 3aK/IIOYaeTCs B OOHAPYXKEHMHM OTKA30B, BO3HUKAIOLIMX BCJIEJICTBHE OLIMOOK B
uHTEepdeiicax WM B CHIy HEBEPHBIX MPEINOJIOKEHUH OTHOCUTENbHO uHTEepdeiicoB. [locne
MHTETPAILMOHHOTO TECTUPOBAHUS IIPOBOJUTCS cucTeMHoe TecTupoBanue [111 ( cucreMHbIi ypoBeHb
). Ha aTOM ypoBHE TeCTUPOBaHUIO MOABEPIaeTCs CUCTEMA KaK €AMHOE LeJI0e.

TectupoBanme cCiieyeT OCYIIECTBIATh B JOCTATOYHBIX 00beMax, YTOOBl OBITH OOJIee-MEHEe
yBepeHHbIM B TOM, uto IIIl ¢yHKIMOHHMpPYET B COOTBETCTBUU C MPEABSIBICHHBIMH K HEMY
TpeOOBaHUSAMH, T.€. BBINOJHIECTCA NPUHLUMI afeKBATHOCTH TectupoBaHus [III. ApexkBaTHoCTh
MOYKHO U3MEPUTH, UCIIOJIb3YsI MOHATHE NOKPLITUS. [IoOKpbITHE MOYKHO U3MEPUTH ABYMSI CIIOCOOAMHU.
[lepBblii 3akit0yaeTCs B MOJACUYETE KOJUYECTBA TpeOoBaHUM, c(HOpPMYJIMPOBAHHBIX B crieU(pUKaIINY,
KOTOpbIE IMOJBEPIIIMCh TECTUPOBaHMIO. BTOpoii cmocol 3akirodaeTcs B MOJCYETE BBIIOJIHEHHBIX
komnoHeHTOB IIIl B pe3ynbrate mporona TtectoBoro Habopa. HaGop TecToB MOXHO CUHMTaTh
aJIeKBaTHBIM, €CJIU OIPEIEIEHHAs 4YaCTh CTPOK UCXOJHOTO KOJa MJIM UCTIOJIHIEMbIX BETBEH UCXOAHOTO
Ko/1a ObliIa BHINOJIHEHA, IO KpalHell Mepe, 0MH pa3 BO BpeMsl IIPOroHa TECTOBOro Habopa. DTH JBa
crioco0a U3MEepeHHs OTPaKAIOT J1Ba 0A30BbIX MOAX0/1a K TECTUPOBAHUIO:

. IIPU UCIOJIb30BaHUU IIEPBOTO MOJX0/1a ITPOBEPSIETCS, UTO TOJKEH BITOIHATH 111

. IIPY UCTIOJI30BaHUH BTOPOTO MOJIX0Aa poBepsieTcs, Kak (pakruyecku padoraet [1I1.

IIpy TecTMpoBaHMH B COOTBeTCTBMH 0 crnenupukanued (GyHKIHMOHAIBHOM
TECTHPOBAHMM WJIM TECTHPOBAHMHU ''YepPHOro sIMIUMKA') TIIOCTPOCHHE TECTOBBIX CIIy4aeB
NPOM3BOJIUTCS B COOTBETCTBUM CO crenupukanueil ¥ He 3aBHCUT OT TOro, kak peanusosan IIIT.
O deKkTUBHOCTH 3aBUCUT OT KauecTBa CHEeUU(UKALUU U CIIOCOOHOCTH TECTUPOBIINKA KOPPEKTHO €€
MHTEPIPETUPOBATD.

IIpy CTPYKTYpPHOM TeCTHPOBAHUM (TECTHPOBAHMH B COOTBETCTBHHU C peajM3anueil WIN
TeCTUpPOBaHHMM ''0ejioro sAImuMKa') IOCTPOEHHE TECTOBBIX CIYy4YyaeB NPOU3BOAMTCA Ha OCHOBE
POrpaMMHOT0 Koja, MpeiacTaBistomero coboi peanuzauuio III1. BxomHbele naHHBIE Ka)XI0TO
TECTOBOTO Ciy4ast IOJKHBI ObITh onpeeneHsl cnenudukanueii I111, onHako OHU MOTYT OBITH BBIOpaHbI
Ha OCHOBE aHAJIM3a CaMOro NPOrPaMMHOI0 KOZa JUIsl TPOXOKAEHUS TON WJIM MHOW BETBU IIPOIPAMMBI.

[Tpu 3TOM MOKPHITHE YBEIUYNBACTCS.
InanHe TOMEKO cHeHpHEA N HT IHanme cHeHGHEANNHN H P eATHE AHH




Puc. 1.5. Kak rectupoBatb

IIpakTnueckas padora Ne3. [lnanupoBanue TeCTHPOBAHMS.

Mps1 Oynem ucmonb30oBaTh 00a moaxona. [Ipu TecTupoBaHUM KIIACCOB MBI Oy/IeM CTPEMHUTHCS
MOKPBITH KaK Crienn(pUKAIIIH KJIACCOB, TaK U KO UX peanu3anuu. [Ipu TecTupoBaHuM B3auMoIeicTBUI
OyneMm moOKpbIBaTh crnenudukanuio. [Ipu cucreMHOM TeCTUPOBAHUU Takke OyAeM CTPEMHUTHCS
HOKPBITH CHENN(DUKAITUIO CUCTEMBI.

B xakoMm oO6beme TecTupoBaTh?

Paznuunbpie ypoBHM aJeKBAaTHOTO TECTUPOBaHHMS H300pakeHbl HAa puc. 1.6, KOTOPHIA
OXBAaTbhIBa€T CIydyau OT OTCYTCTBUS TECTHUPOBAHUS 10 HCYEPIBIBAIOIIETO TECTUPOBAHHUA, KOrja
BBITOJIHAETCSI MPOTOH BCEX BO3MOXHBIX TECTOBBIX ciaydaeB. OObeM HEOOXOJUMOIrO TECTUPOBAHUS
CJIEIyeT ONpPEAEATh UCXOAS U3 KPATKOCPOUHBIX U AOJITOCPOYHBIX L[EIE€H IPOEKTa U B COOTBETCTBUHU C
ocobeHHocTsiMu  pazpabateiBaemoro [II1. IlokpbiTHe - 3TO Mepa MOJHOTHl HCHOJIB30BAHUS
BO3MO>KHOCTEH MPOrpaMMHOI0 KOMIIOHEHTA TECTOBBIM HaOOPOM.

Hanpumep, ogHa u3 Mep - 3a7eiicTBOBaHa JIM KaXKJasi CTpoKa IMPOrpaMMHOI0 KO/a IPOAYyKTa
X0T4 OBl OJIMH pa3 MpHU MPOroHe JAHHOTO TECTOBOro Habopa. Jpyras Mepa - KOJIM4ecTBO TpeOOBaHMIA
cnenuduKalnny, MPOBEPEHHBIX JaHHBIM TeCTOBBIM HaOopoMm. Eciu TpeboBanusi chopMyIupoBaHbl B
TEPMUHAX CJIy4YaeB MCNOJb30BAHMS, TO TOKPbITHE U3MEPSAETCA KOJUYECTBOM CIIy4acB
MCIIOJIb30BAaHUS U YUCJIOM CIIEHApUEB, IOCTPOSHHBIX JJIs KAXKIOTO CIIy4asi HCIIOJIb30BAHMUS.

AHanu3 pPHUCKOB B TMPOIECCe TECTUPOBAHUS TMPUMEHSETCS MJIA ONpeesieHUs YpPOBHs
JeTaIn3alud 1 BPEMEHH, 3aTpayrBaeMOT0 Ha TECTUPOBAHHE KOHKPETHOTO KomrnoHeHTa. Hampumep,

Ha TECTUPOBAHUC KJIACCOB, 0oJiee BaXKHBIX AJIA TIPUITOKCHU A, OTBOAUTCH OoJIbIIIe BPEMCHHU.
TECT]'I.'PI]BH.H]{E He BEBIIID IHAETCH HE‘IEP NHEAHWE: TECTHPOD FAHHE

Puc. 1.6. B xakom o0beme TectupoBath Mbl

6y,H€M HCII0JIB30BATh BCC MCPCUNCICHHBIC MCPBIL.

OTBeThbl Ha MMOCTABJIECHHBIE BOIIPOCH U, BO3MOXKHO, HA MHOTHE JIpyrue, 0opopMIIIOTCS B BUE
Habopa JOKYMEHTOB, NPUHATOTO B KommnaHuu. Hampumep, TecTOBbINH NJIaH MOXET COJEP)KaTh

CJIeMYIONIYIO0 HH(OPMAITHFO:

1. [lepeueHb TECTOBBIX PECYPCOB.

2. [lepeuens GyHKIMI U TOICUCTEM, TOAJIEKAIIUX TECTUPOBAHUIO.

3. TecToByrO CTpaTeruto:

o AHanmu3 QyHKIIUN U TIOJICUCTEM C TIETIBI0 OMPEICIICHUS CTa0bIX MECT, TPEOYIOITUX

HCUYCPIBIBAIOIICTO TCCTHUPOBAHNA, TO €CTh YYaCTKOB q)YHKIII/IOHaJ'II)HOCTI/I, TI€ IMOABJIICHUC Jle(i)eKTOB
Haubosee BEpOSTHO.

o Omnpenenenue cTpaTeru BEIOOPA BXOAHBIX JAHHBIX IS TeCTHpOBaHUs. [I0CKONBKY B
PCAIBHBIX MPUMCHCHUAX MHOKCCTBO BXOJHBIX AJAHHBIX IPOTpaMMHOIO IMPOAYKTAa HNPAKTHYCCKH
0ECKOHEYHO, BHIOOP KOHEYHOTO MOJMHOXKECTBA JIJIsi IPOBEACHUS TECTHPOBAHUS SIBIISETCS CIOKHOM
3az[aqel71. IL]'DI €C pCIICHUA MOT'YT GBITL MPUMCHCHBI MCTObI ITOKPBITUA KIIACCOB BXOHBIX U BBIXOIHBIX
JAHHBIX, aHalIM3 KpalHUX 3HAYEHUU, TMOKPBHITHE CIIy4aeB HCIIOJIB30BAHUS W TOMY MOAOOHOE.
Bri6pannas cTparerust 1oJKHA OBITh 00OCHOBAaHA U 33JI0KyMEHTHPOBAHA.

o Omnpenenenne NOTPeOHOCTH aBTOMATHU3AlMM TMpolecca TecTupoBaHus. [Ipu sTom
pemieHrne 00 WCIMOJIb30BAaHWU CYIIECTBYIOMIEH, JTHOO O CO3JaHWHM HOBOW aBTOMATH3UPOBAHHOM
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CUCTEMBI TECTUPOBAHHUS TOJKHO OBITH 0OOCHOBAHO, a TAaK)Ke IPOJAEMOHCTPUPOBaHa OILIEHKa 3aTpaT Ha
CO3/1aHHM€ HOBOM CHCTEMbI WJIM Ha BHEJPEHHUE YXKE CYIIECTBYIOLIEH.

4. I'paduk (pacmnucanue) TECTOBBIX IUKJIOB.
5. VYka3aHure KOHKPETHBIX TapaMeTPOB anmnapaTypbl U IPOrpaMMHOTO OKPYKEHUSI.
6. OnpeneneHue TECTOBBIX METPUK, KOTOpble HeoOXxoaumMo coOupatb U

aHAJTM3UPOBATh, TAKMX KaK MOKPBITUE HAOOpa TpeOOBaHUH, MOKPHITHE KO, KOJIUYECTBO U
YPOBEHb CEpbe3HOCTH 1e(heKTOB, 00BEM TECTOBOIO KO/A U T.II.

IIpakTnueckas padora Ned. Moay/ibHOe TeCTUPOBaHHMe HA puMepe KjaaccoB. TecToBblit
MPOIOH.

Llesnb TecTHpOBaHUS MPOTrPaMMHBIX MOAYJIEH COCTOUT B TOM, YTOOBI yIOCTOBEPUTHCS, UTO
KaX/IbIii MOJTYJIb COOTBETCTBYET CBOeH cnenndukanuu. Ecinm 310 Tak, TO MPUYUHON JHOOBIX OMINOOK,
KOTOpbIE€ BO3HUKAIOT MNpPU HUX OOBEAMHEHHHM, SBIIAETCS HENpaBUJIbHAs CTHIKOBKAa Moaynei. B
IIPOLEAYPHO- OPHUEHTUPOBAHHOM IPOrpaMMHMpPOBAaHMM MOJAYJIEM Ha3bIBAacTCs IpoLeypa WU
(GyHKIMS, UHOT 1A TPYIa NpoLeayp, KoTopas peanu3yer abCTpakTHBIM THUI JaHHBIX. TecTupoBaHue
MOJyJed OOBIYHO IPEICTABISAET COOON HEKOTOPOE COYETAHHE IMPOBEPOK M NMPOrOHOB TECTOBBLIX
ciay4aeB. MOXHO COCTaBUTH IUIAH TECTHUPOBAHMUS MOAYJSI, B KOTOPOM Y4Y€CThb TE€CTOBBIE CIIy4al U
IIOCTPOCHHE TECTOBOIO ApaiiBepa.

TecTupoBanue KJIaccoB aHAJIOTMYHO TECTUPOBAHUIO MOAyJeil. OCHOBHBIM 3JIEMEHTOM
00BEKTHO-OPUEHTUPOBAHHOIN MpOrpamMmbl SBJISETCS Kiacc. PaccMOTpUM METOAMKY TECTHPOBAHUS
OTIENBbHOrO Kilacca. TecTupoBaHME KJIACCOB OXBATHIBACT BUABI ACATECIBHOCTH, aCCOLUUPOBAHHBIE C
IPOBEPKOM pean3aluy Kjlacca Ha TOYHOE COOTBETCTBHE clieludUKaluu Kiacca. Eciau peanuzanus
KOPPEKTHA, TO KaXAbli 3K3eMILISIp 3TOrO Kilacca BesleT ceds 1mogodarommum oopazom.

O} heKTUBHOTO TECTUPOBAHUS KJIACCOB MOXHO JIOCTHYh MPU MOMOIIUA PeBbI0 U TECTOBBIX
nporoHoB. PeBblo mpencraBiser coboil mpocMoTp ucxogHoro koaa I1O ¢ uenpio oOHapyKeHUs
omuOoK U eheKTOB, BO3MOXKHO, 0 TOTO, Kak 3710 [10 3apabotaer. PeBbloMpoBaHue npeIHa3HAYCHO
JUTSL BBISBJICHUS TAaKUX OIMMOOK, KaK HECIOCOOHOCTh BBIMIOJNHATH TO WJIH WHOE TpeOdoBaHuUe
cnenupuKanMu WIM €€ HeNpaBUIbHOE IMOHUMaHHE, a TaKXKe aIrOPUTMUYECKUX OIIUOOK B
peanuzanuu. TecToBblii mMporon oOecrneunBaeT TecTHpoBaHue [IO B mpollecce BBIMOTHEHUS
nporpaMMbl. OCyIIeCTBIIsAS MPOTOH MPOTPAMMEI, TECTUPOBIIUK CTPEMHUTCS ONPEJICITUTh, CITOCOOHA JTH
porpaMMa BeCTH ce0si B COOTBETCTBUU CO crienupukanuend. TecTUpOBIIUK TOMKEH BBIOpAaTh HAOOPHI
BXOJIHBIX JIaHHBIX, OIMpPENEIUTh COOTBETCTBYIOIINE UM MPaBUIbHBIE HAOOPHI BBIXOJIHBIX JAHHBIX U
COITOCTaBUTh MX C PEaThbHO MOJydaeMbIMH BBIXOHBIMU JAHHBIMHU.

PaccMoTpuM TecTHMpOBaHME KJIaccoB B peXHUME HPOroHa TecTOBBIX ciy4aeB. [locie
UJCHTU(HUKAIIMY TeCTOBBIX CJy4YaeB JJs Kjacca HYXHO pealn30BaTh TeCTOBBbIN apaiiBep,
o0ecreunBaroIui MPOroH KaXJI0ro TECTOBOTO ClIydasi, U 3alIPOTOKOJIMPOBATh PE3YJIbTAThl KaXI0r0
nporoHa. IIpu TecTHpOBaHMM KJIaCCOB TeCTOBBbI JApaiiBep cO31aeT OAMH WM OOJIbIIEe YHCIO
AK3EMILUIIPOB TECTUPYEMOTIO Kjlacca U OCYLIECTBIIET IIPOTOH TECTOBBIX ciydacB. TecToBbIM ApaiiBep
MOJKET OBITh pean30BaH KaK aBTOHOMHBIM TECTUPYIOIIMH Ki1acc.

KTo0, uT0, KOrIa, KAaK 1 B KAKOM 00beMe?

PaccmoTpuM 3TH BOIIPOCH! B KOHTEKCTE TECTUPOBAHUS KIACCOB.

Kto BbInonHsier TecTupoBaHue? OOBIYHO TECTUPOBAHHE KIACCOB BBIMOJIHAIOT HX
pa3paboTuvku. B 3TOM ciydyae BpeMs Ha H3ydeHHE cleNU(pHUKALMKM U pealu3allyd CBOIUTCS K
MuHUMYMY. HenocraTkoM mnoaxoma sBIseTCSs TO, YTO €CNIM pa3pabOTUMK HEMPABHIIBHO TTOHSII
cneun(uKanum, TO OH JUIs CBOEH HENpaBUIBLHON pean3anuu pazpabotaet u "ommboyHbIe" TECTOBBIE
HaOOpHI.



Yrto TecTupoBaTh? HeoOX0aMMO yIOCTOBEPUTHCS, YTO MTPOTPAMMHBIIN KOJT KJIacCa B TOYHOCTH
oTBeuaeT TpeOoBaHUIM, COPMYITUPOBAHHBIM B €0 crielu(UKAI|K, U YTO OH HE JIeJIaeT HU4ero dosee.

B kakoil MOMEHT cieJyeT BBINONHATH TecTupoBaHue? [lmaH TecTHpOBaHUS WM XOTS ObI
TECTOBBIC CIIydaW JIOJDKHBI Pa3padaThIBaThCS MOCIE COCTABICHMS MOJHOW crenu@HKanuy Kiacca.
Pa3paboTka TeCTOBBIX CIy4aeB [0 MEPEe peaM3aliy KJ1acca MOMOTaeT pa3paboTUHKy JIydlle TOHATh
cnenudukanuio. TecTupoBaHnue Kiacca JODKHO TPOBOJAMTHCA 1O TOrO, KaK BO3HUKHET
HEOoOXO0MMOCTh UCTIONB30BATh ATOT KJ1ace B Apyrux komnoHenrtax [10. Perpeccnonnoe tectupoBanue
KJacca JOJDKHO BBINIOJHSATHCS BCSAKUE pa3, Korja MEHsSeTCs peanu3alus Kiacca. PerpeccuonHoe
TECTUPOBAHUE TO3BOJIACT YOEIUTHCS B TOM, YTO pa3pabOTaHHbIE W OTTECTHPOBAHHBIC ()YHKIIMU
IPOJIODKAIOT YOBJIETBOPATH CHeNU(pHUKALUY ITocie BeInoaHeHus Moaudukaryu I10.

Kak Oyzer BBINOJHATHCH TecTHpoBaHMe? TecTHpOBaHUE KJIACCOB OOBIYHO BBIMOIHSAETCS
IyTeM pa3pabOTKH TECTOBOTO ApaiBepa, KOTOPBIM CO3/aeT 3K3EMIUIIPHI KJIACCOB U OKPYKAeT 3TU
9K3EMIUISIPBI COOTBETCTBYIOIICH CPEIoi (TECTOBBIM OKpPY)KCHHEM), 4TOOBI CTal BO3MOXKEH IPOTOH
COOTBETCTBYIOLLIETO TECTOBOro ciydvas. /J[paiiBep mochlIaeT cOOOLIEHHS HK3EMIUIAPY Kiacca B
COOTBETCTBUM CO clleHU(HKALMEN TECTOBOIO Cllydas, a 3aTeM IPOBEPSET MCXOJ ITUX COOOILEHU.
TecToBbIil ApaliBep TOJIKEH yAAIATh CO3JaHHbIE UM IK3EMILISPBI TECTUPYEMOTo Kilacca. Ctatuyeckue
3JIEMEHTHI IJaHHBIX KJIacca TaK)Ke HE0OX0AUMO TECTUPOBATh.

Kakue 00beMbl TeCTHPOBAHHSA CJeyeT CYMTATH AeKBATHBIMH? AJCKBATHOCTH MOXET
OBITH M3MEpEHA MOJIHOTON 0XBaTa TeCTaMU CrieUUKALINY WU peanu3aiui. byaeM ucmonp3oBaTh 00a
coco0a.

IIpakTuyeckas padora NeS. Tumnsl ki1accos.

Yro TectupoBarth?

Mo:xHO BBIACIIMTL JBa THUIIA KJIACCOB C TOYKH 3pPCHUA HX BBaHMOHeﬁCTBHﬂ C Opyrumu
Kj1acCaMu:

i MMPUMHUTUBHBIC KIJIACCHI;
. HCIIPUMUTHUBHBIC KJIACCHBI.

IIpUMHUTHBHBIA KJIACC MOXET IOPOXKAATh DK3EMIUIAPBI, U OTH DK3EMIUIAPBI MOXKHO
UCIIOJIb30BaTh 0€3 HEOOXOMMOCTH CO3/IaHHs SK3EMIUIAPOB KaKUX-THO0 IPYruX KJIaccoB, B TOM YHCIIe
U JaHHOro kiacca. Takue OoOBEKTHI MPEACTABIAIOT COOOW MPOCTEHIINE KOMIIOHEHTBhI CHCTEMBI H,
HECOMHEHHO, UTPAIOT BXKHYIO POJIb ITPH BHIIOJIHEHUH 11000 mporpammbl. TeM He MeHee, B 00BEKTHO-
OpPUEHTHPOBAHHON MPOTrpaMMe CYIIECTBYET CPAaBHUTEIBHO HEOOJBIIOE KOJIWYECTBO NMPUMHTUBHBIX
KJIACCOB, KOTOPBIE PEAIMCTUYHO MOAETUPYIOT OOBEKTHI 33Jauyd W BCE OTHOIICHUS MEXIY 3THMU
oObexkTaMu. OOBIYHBIM SIBJICHHEM JII XOPOLIO CIPOEKTUPOBAHHBIX OOBEKTHOOPHUEHTUPOBAHHBIX
IpOTpaMM SIBJIISIETCS UCIOIb30BaHNE HEMPUMHUTUBHBIX KiaccoB. OCHOBBIBAsICh HAa 3TON MH(pOpMalnHy,
ONpeIenM, K KAKOMY THUITY OTHOCHTCSI KaX/Ibli KJIACC B HAILIEM MTPUIIOKEHUH

(Tabm. 2.1).

Taomura 2.1. Tuner Kitaccos

Kaace Tun

TBearingParam [IpuMuTHBHBIN
TAxleParam [TpuMHUTHBHBIN
TCommand [TpuMHUTHBHBIN

TLog [IpuMuTHBHBIN



TCommandQueue HenpumutuBHbII

TStore HenpumutrBHBII
TTerminalBearing HenpumMuTuBHBIN
TTerminalAxle HenpumutusHbIit
TModel HenpumMuTuBHBIN
MainForm HenpumutusHbII

B GonpmmHCTBE 00BEKTHO-OPUEHTUPOBAHHBIX S3BIKOB WICHBI KJIacCa MMEIOT OJUH M3 TpeX
yYpOBHEH n0CTyma:

Public. Unens! ¢ nocrynom public noctynusl u3 q100bx kiaccoB. OHU 00pa3yroT uHTepdeiic
KJ1acca, KOTOPBIM OyZeT MOJIb30BaThCs 000 pa3paboTUMK, UCTIONB3YIONIMHA TaHHBIH KIacC B CBOEM
MPUIIOKEHUU.

Private. Unensl ¢ 1ocTynoMm private 10CTyIHBI TOJIBKO BHYTPU CaMOI'0 KJIacca, TO €CTh U3 €ro
MeTo0B. OHU SBJISIOTCS YacThl0 BHYTPEHHEW pealid3alliy Kjacca W HEIOCTYIHBI CTOPOHHEMY
pa3paboTUHUKy.

Protected. Yiniensl ¢ goctynom protected IOCTymHBI M3 €aMOro Kijacca U M3 KIAcCOB,
SABJISIOIIMXCS €r0 MOTOMKAMHM, HO HEIOCTYIHBI M3BHE. VCnob30BaHME 3THUX METOJIOB BO3MOKHO
TOJIBKO TIPH CO3JJaHUH KJIACCa- IIOTOMKA, PaCIIUPSIONIET0 PYHKIIMOHATBHOCTH 0a30BOT0 Kilacca.

Taxum 0Opa3oM, HEOOXOJUMOCTb TECTUPOBAHUS (PYHKIIMOHAIBHOCTH KJIacca 3aBUCHUT OT TOTO,
IPEIOCTABIISAETCS JIM UM BO3MOXKHOCTh HacyieoBanus. Ecnu kiacc siBisiercs 3akoH4eHHbIM ( final ) u
HE IpearosaraeT HaciaeloBaHUs, HEOOXOQUMO TecTHpoBaHue ero public yactu (BmpodeM, Ki1acchl
final He conepxar protected unenoB). Ecim ke kiacc paccuMTaH Ha pacIIMpeHUE 3a CUeT
HacJIeI0BaHMs, HEOOX0IMMO TECTUPOBaHKE TaKXke ero protected yactu.

Kpome TOro, BO MHOTHX $3bIKax KJIACC MOJKET COJEp)KaThb craTudeckue ( static ) uieHsl,
KOTOpBIE IPUHAJUIEKAT KJIACCY B LIEJIOM, a HE €r0 KOHKPETHBIM 3K3eMIuisipaM. 1lpu nanmmuuu public
static w1 protected static uieHoB, KpoMe TeCTUpOBaHHMsS OOBEKTOB Kjacca, JODKHO OTJIENbHO
BBIIIOJIHATBCSI TECTUPOBAHUE CTATHYECKON YaCTH KJlacca.

Kak TectupoBatn?

Kak yxe ynomuHanmoch, JUisi TECTUPOBAHHS KJIACCOB MPUMEHSIOTCS TeCTOBbIe JApaiiBephbl.
CymiecTByeT HECKOJIbKO CIIOCOO0B peann3aliy TECTOBOro ApaiiBepa:

TecroBblil ApaliBep peaju3yercs B BHAE OTAEJIBLHOIO KJacca. Meroasl 3TOro Kiacca
CO3/aI0T 0OBEKTHI TECTUPYEMOT'O KJIacca U BBI3BIBAIOT X METObI, B TOM YHUCJI€ CTATHUECKHE METO/IbI
kiacca. TakuM crmoco60oM MOKHO TeCTUPOBATh public yacTh Kiacca.

TecToBBIN apaiiBep peaju3yercss B BHAE KJacca, HACJeAyeMoro or recrupyemoro. B
OTJIMYME OT MPEIBIIYLIETO crlocoba, TaKOMY TECTOBOMY JipaiiBepy OCTyIIHA HE TOJIbKO public, HO 1
protected 9acTp.

TecToBbIN ApaiiBep peaju3yeTcsi HENOCPEACTBEHHO BHYTPHM TeCTHPYeMOro KJjacca (B
KJ1acC J00aBIISIFOTCS JUArHOCTHUYECKHE MeTo/bl). Takoil TeCTOBBIM ApaiiBep MMeeT JOCTYyN KO Bcel
peanu3anuu Kiacca, BKItouas private wieHsl. B 3ToM ciaydyae B METOJIbI Kiacca BKIKOYAIOTCS BBI30OBBI
OTJIaIOYHBIX (DYHKIMI U areHThI, OTCICKUBAIOIINE HEKOTOPBIE COOBITHS ITPH TECTUPOBAHUH.

B nanpreiimem Mbl OyJieM HCIIOTB30BaTh MEPBBINA CIIOCOO MPHU peaTn3aluu IpaiiBEepoB.

[Ipu pazpaborke cnenmupuKaANMU KiIacca MOXKHO 3aJCHCTBOBATh OJUH U3 CIEAYIOUINX
MOAXO/0B:



Koutpakthblii moaxoa. Muarepdeiic onpenemnsieTrcss B Buiae 00s3aTEIbCTB OTIPABUTENS H
MoJTyyaTelis, BCTYNUBIIUX BO B3aumopeictBue. Omepanusi ornpeaesnsercss kak Habop 00s3aTenbCTB
KQKIOW CTOPOHBI, MPUYEM OTBETCTBEHHOCTH IO OTHOIIEHHWIO JAPYr K JPYry coOJrofaeTcs Kak
OTIPABUTEJIEM, TaK U MOIydaTeseM.

Iloaxoa 3ammTHOrO0 NMporpammupoBanus. Mutepdeiic onpenensercs riaBHbIM 00pa3oM B
TepMHHaxX nosyuatend. Omnepanus BO3BpalllaeT pe3yjbTaT 3ampoca - YCIEUIHOE WM HEYAAuHOe
BBIMIOJTHEHHE [0 KOHKPETHOW MpUuYMHE (HalpUMEp, MO0 HEIOMYCTUMOMY BXOJHOMY 3HAUEHHUIO).
JpyrumMu cioBaMu, COOTBETCTBYIOIIMN IONy4yaTeslb CIEIUT 3a TeM, YTOObl Ha BXOJ HE IMONaJId
HEKOPPEKTHBIE JaHHbIC, T.€. MPOBEPSET MPaBUILHOCTh U JOMYCTUMOCTbh BXOJIHBIX JIAHHBIX, U TMOCIIE
MOJTyYEHUS 3allpoca COOOIIAeT OTIPABUTENIO Pe3yIbTaT 00pabOTKH 3ampoca.

Paznuune Mexny KOHTPAKTHBIM M 3alUTHBIM  METOAAMH  TNPOEKTHPOBAHHSA
pacmpocTpaHsieTcs W Ha TectupoBaHne. KOHTpaKTHoe NpPOeKTHPOBAaHHE BO3JIAraeT OOJBIIYIO
OTBETCTBEHHOCTb Ha MPOSKTHUPOBIIMKA, YEM Ha MPOTPaMMBbI IIOMCKA OMMUO0K. OCHOBHOE BHUMAHHUE BO
BpEMs TECTHPOBAHHS B3aUMOACHCTBUI B YCIOBUSAX KOHTAKTHOTO ITO/IX0/1a YACISETCS IPOBEPKE TOTO,
BBINIOJIHEHBl JIM OOBEKTOM-OTIIPABUTEIEM TMPENYCIOBHS METOJOB TOJydaromero ooObekra. He
JIOMTYCKAETCsl TIOCTPOCHHE TECTOBBIX CIIy4aeB, HAPYIIAIOMUX OTH mnpeaycioBus. OOBYHO
NPaKTHKYEeTCsS MNepeBOJ OOBEKTa- TOIydaTelds B HEKOTOPOE 3aJaHHOE COCTOSHUE, IOCIe Yero
UHHUIAMPYETCS BBIIOJHEHHE TECTOBOTO JIpaiiBepa, MO YCIOBHSM KOTOPOTO OOBEKT- OTHpPaBUTEIh
TpeOyeT, YTOObl O0BEKT-10JIy4aTeNlb HAXOAWICS B IPYroM cocTOsSHUU. CMbICT MOA00HOM MPOBEPKU
3aKJIFOYAETCs B TOM, YTOOBI YCTaHOBHTb, BBIIIOJIHSCT JIH 00BEKT-OTIPABUTEIb IPOBEPKY MPEAYCIOBUI
00BEKTa-MOTyYaTest, MPEeXK/Ie YeM OTIPABHUTH 3apaHee HEMpPUEMIIEMOe COOOIIEHNE, U KOPPEKTHO JIN
OH TPEKpaIaeT CBOK padoTy.

HOI{pOﬁHOC OIMUCAHUE TECTOBOI'O CJiy4dasi

PaccmatpuBaercsa npumep tectoB Ha C# aiis kinacca TCommand (npunosxenue 3 (HLD)). [Tpu
BBINOJIHEHUH 3aJaHUi HEeoOX0IuMO OyAeT CaMOCTOATENIbHO HAmKMcaTh TECThl Ui APYIHX KJIacCoB
npuwioxkenus. [lapannenbHo ¢ M3y4eHMEM 3TOro  pasjeia IOJE3HO  OTKPBITh  MPOEKT
ModuleTesting\ModuleTests.sIn.

Paccmotpum TectupoBanue kiacca TCommand. DTOT Kiacc peannsyeT €IUHCTBEHHYIO
onepaunto GetFullName(), xoTtopas BO3BpamiaeT IMOJHOE Ha3BaHME KOMAaHJIbl B BHUJAE CTPOKH.
Pa3paboraem cnienudukanuio rectoBoro cay4as /it rectupoanus meroga GetFullName Ha ocHOBe
cnenuKaly 3TOro kiacca (mpuioxeHue 3):

Hazpanwue knacca: TCommand Hazpanwue tectoBoro ciydas: TCommandTest1


http://www.intuit.ru/department/se/testing/28/
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Omnwucanue TecToBOro ciydasi: TecT mpoBepsieT npaBmibHOCTh paboThl Metoaa GetFullName -
MOJIyYEHHUs TIOJTHOTO Ha3BaHUSI KOMaH/bl HA OCHOBE KOJla KOMaH/Ibl. B TecTe momaroTcs cieayronme
3HAUYCHHS KOJIOB KOMaHJ (BXOJHbIe 3HaueHus): -1, 1, 2, 4, 6, 20, rae -1 - 3anpelieHHOe 3HAYCHUE

Hauanenbie ycnoBus: Her

O>xuziaeMblil pe3yJbTar:

[lepeuniciieHHBIM BXOAHBIM 3HAUEHHSM JOJKHBI COOTBETCTBOBATH CJIEAYIOIINE BHIXOIHbIC:

Kony xomanael -1 nomkHO coorBercTBoBaTh coobmieane "OIIMBKA: HeepHbiii kon
KoMaHabI"

Kony xomanael 1 qomxHO cOOTBETCTBOBaThH MoJjiHOE HazBaHue koMaunel "[IOJIYUUTH U3
BXOJTHOM SSYEMKN"

Kony xoMaHzbl 2 AOKHO COOTBETCTBOBaTh MmoJjiHoe HazBaHue komauiasl "OTIIPABUTH U3
SYENKU B BBIXOJHYIO SYEUKY"

Kony xomannbel 4 momKHO COOTBETCTBOBaAThH mojiHOoe HazBanue komauasl "TIOJIOKUTH B
PE3EPB"

Kony xomanapl 6 IOJDKHO COOTBETCTBOBaTh mojHOe Ha3zBanue komanabl "[IPOU3BECTU
3AHVYJIEHUE"

Koy komanast 20 10J1KHO COOTBETCTBOBATH MMOJHOE Ha3BaHue komanasl "3ABEPIIIEHME

KOMAH/] BbITAUI"

Ha ocHoBe cneumdukanuu OblT co3gaH TecToBBIA ApaiiBep - kinacc TCommandTester,
HaCJIeqymUi (YHKIIMOHATFHOCTh a0CTpakTHOTO Kinacca Tester.

public class Log

{

static private StreamWriter log=new

StreamWriter("log.log"); //Co3nanue nor ¢aiina static
public void Add(string msg)
//TobaBneHune cooOmieH s B Jor ¢aiin

{
log.WriteLine(msg);

}

static public void Close() //3akpsiTh J10T (haiin

{
log.Close();

h

}

abstract class Tester

{

protected void LogMessage(string s)
//J1oGaBneHue COOOIICHHS B JIOT-(haiiin
{
Log.Add(s);
H
}

class TCommandTester: Tester // TectoBsrii qpaiiBep {



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;1++)
{

OUT.NameCommand=commands[i];
LogMessage(commands[i].ToString()+" :
"+OUT.GetFullName());

b

[STAThread]

static void Main()

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

b

}

JIuctunr 2.1. TecToBsIil npaiiBep

Knacc TCommandTester conepxxut meron TCommandTestl(), B koTopom peann3oBaHa BCs
(GYHKIIMOHATBLHOCTH T€CTa. B TaHHOM ciy4ae IJis IOKPBITUS Clienu(UKaluyu J0CTaTOYHO TiepedpaTh
clenyrllre 3Ha4eHus: KoJoB KoMauI: -1, 1, 2, 4, 6, 20, rae -1 - 3anpenieHHoe 3HaYeHue, U NOJIyYUTh
COOTBETCTBYIOILIME KM IIOJIHOE Ha3BaHHe KoMaHabl ¢ mnomomibio Merona GetFullName(). Ilapsr
COOTBETCTBYIOIINX 3HAYCHHUI 3aHOCATCA B log-daiin ams mocnenyromeid mpoBEepKH Ha COOTBETCTBUE
crienuuKauu.

Takum 06pazom, 7151 TECTUPOBAHUS JTFOOOTO METO/1a Kilacca HE0OXOIMMO:

. Ompenenuth, Kakasg 4YacTh (YHKIMOHAIBHOCTH METOJa JOJKHA OBITh
MPOTECTUPOBAHA, TO €CTh NMPHU KAKMX yCIOBUAX OH JIOJHKEH BBI3bIBaThCA. [107] yCmoBusiMu 37€Ch
MTOHUMAOTCS TTapaMeTPhl BBI30BA METOJIOB, 3HAYCHHSI TIOJICH U CBOWMCTB OOBEKTOB, HAIUYHE U
COJIEPKUMOE MCTIONB3yeMbIX (haiijIoB | T. 1.

. Co3math TeCTOBOE OKPYXKEHHE, 00ECIIeUYNBAOIIECe TPEOYyEeMbIe YCIIOBHUS.

. 3anyCTUTh TECTOBOE OKPYKEHUE Ha BHITIOJIHEHHE.

. O6ecneunTh COXpaHEHHE PE3YJIBTATOB B (DAl 7151 MX TTOCIICIYIOIIEH MPOBEPKH.

. [locne 3aBepieHUS BBIMOJHEHUS CPaBHUTH IMOJYyUYEHHBIE PpE3YyJibTaThl CO
crieruduKanue.

IpakTnyeckas padbora Ne6. MoayabHoe TeCTUPOBAHUE HA NPUMeEpPe KJIACCOB.
Onucanue TeCTOBBIX MPOLEAYP.



Onucanue TeCTOBBIX NPOLEAYP
Kak 3anycTurhb Tecr?

J1Jist TOTO 4TOOBI 3aITyCTUTh TECT, HYXKHO:
. B METOJIE Run TecrtoBoro JipaiiBepa TCommandTester
BBI3BATh METO/T
TCommandTest1, peanusyromuii TecT.
. CobpaTth ¥ 3ayCTUTh NPUITOKEHHE.
IIpoBepka pe3yIbTATOB BBINOJHEHUS TECTOB (CPABHEHHE C 0KUIAeMbIM Pe3yJbTaTOM)
[Tocne 3aBepuieHuss TecTa CileayeT MPOCMOTPETh TEKCTOBBIH  KypHAI tecta (
..\ModuleTesting\bin\Debug\log.log ), 4T0OBI CpaBHUTH MOTYUEHHBIE PE3YIbTATHI C 0KUIAEMBIMU
pe3yibTatamMu, 3a1aHHbIME B crienudukariu tectoporo cinydas TCommandTestl. XXypnai Tecra: -1
: OILINBKA : HeBepHblit KO KOMaH/IbI
1 : [IOJIYYUTH M3 BXOJHOU SYEUKU
2 : OTIIPABUTD U3 SIYENKU B BLIXOJHVIO SYENKY
4 : TIOJIOXUTH B PE3EPB
6 : [IPOU3BECTU 3AHYJIEHUE
20 : SABEPHIEHUE KOMAH/I BbIJIAYU

3aganme 1

J1J1s OCTalIbHBIX MPUMUTHUBHBIX KJIACCOB (Ta01. 2.1) B COOTBETCTBUU C MPUBEACHHBIM TPUMEPOM
HEOOXOJMMO CaMOCTOSITEIFHO pa3paboTaTh CrenU(HUKAUA TECTOBBIX CIIY4aeB, COOTBETCTBYIOIIHE
TECThI ¥ MPOBECTU TecTupoBaHue. OTueT TpeOyeTcss COCTaBUTh B cieayroliei gopme (Tadur. 2.2):

Tabmnia 2.2. TecToBBINH OTUET
Ha3Banue TecToBOrO Ciryyas:
TecTupoBIIKK:

Tect mpotinen: Jla/Her (PASS/FAIL)

CreneHp Ba)KHOCTH OIINOKHA:
®dartanpHas (3 ypoBeHb - crash)

CepbesHas (2 ypOBEHb - paCXOXKIEHUE B CIICITU(DHUKAITNAN)
HesnaunTensHas (1 ypoBeHb - HE3HaUUTEIbHAA OlIMOKa) Onrcanue

poOIEeMBI:

Kak BocnipousBecTu ommoKy:

[Ipenyiaraemoe ucnpanieHue (He00s3aTeNbHO):
KommeHTapuii TecTupoBIIKKa (HE0OS3aTENbHO):

IIpakTyeckas padora Ne7.

HNurerpanuonnoe recrupoanue. Uaenrudpukanus B3anMoaeicTBHN.
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OcHOBHOE Ha3HAYEHNE TECTUPOBAHMS B3aUMOJICHCTBUM COCTOHUT B TOM, UTOOBI yOSTUTHCS, YTO
MIPOUCXOAUT MPABWIbHBIA OOMEH COOOIICHHSAMHU MEXITY 00BEKTaMH, KJIACChl KOTOPBIX YK€ MPOIUIH
TECTUPOBAHUE B ABTOHOMHOM pPEKUME (Ha MOIYJIBHOM YPOBHE TECTUPOBAHMUS).

TecTupoBaHue B3aMMOICHCTBHS WJIM WHTETPAIIMOHHOE TECTHPOBAHHME MPEICTABIICT COOOMU
TECTUPOBAHUE COOPAHHBIX BMECTE, B3aUMOJICHCTBYIOIINUX MOJyJei (00bekTOB). B MHTErpannoHHOM
TECTUPOBAHUU MOXKHO OOBEIUHSATH PAa3HOE KOJIMYECTBO OOBEKTOB - OT JBYX JO BCEX OOBECKTOB
TECTUPYEMOU CUCTeMbI. IHTerpalMoHHOE TECTUPOBAHUE OTIIMYACTCS OT CUCTEMHOT'O TEM, UTO:

. [IPU UHTETPALIMOHHOM TECTUPOBAHHM HCIOJB3yeTcs moaxoj "Oenmoro smmka', a mpu
CHUCTEMHOM - "4epHOro fmuka';

. LEIbI0 UHTErPALIMOHHOIO TECTHUPOBAHHUS SBIIACTCA TOJBKO IIPOBEPKA IPABUIBLHOCTH
B3aUMOJIEHiCTBUA OOBEKTOB, TOrJa KaK LENbI0 CHUCTEMHOIO - TIpOBEpKa IMPaBUIIBHOCTH
(yHKIIMOHUPOBAHUSI CUCTEMBI B LIETIOM.

Npentuduxanus B3auMoaencTBuii

BzaumopeiictBue 0OBEKTOB TMpEACTaBIsET COOOW MPOCTO 3alpoc OAHOTO O00beKTa (
OTHPABUTEJIS ) HA BBITIOJHEHUE APYTUM 00BEKTOM ( MOJIy4YaTes eM ) OJHOM U3 oneparuil moayyaTest
¥ BCEX BHJIOB 00pabOTKH, HEOOXOAUMBIX JUTS 3aBEPIIEHUS STOTO 3aMpoca.

B cutyanmsx, korga B KauecTBe OCHOBBI TECTUPOBAHUS B3aUMOACHCTBUI 00BEKTOB BHIOPAHEI
TOJIBKO CTICIIH(PUKAIIIHN OOIIETOCTYITHBIX OMEpaIfii, TCCTHPOBAHHE HAMHOTO MIPOIIE, YeM KOT/1a TAKOH
OCHOBOH CIYXHUT peaym3anusi. Mbl OrpaHHYUMCSl TECTUPOBAHHWEM OOIIEIOCTYITHOrOo WHTepdeiica.
Takoil moxxosa BIIOJHE ONMpaBaH, MOCKOJIBKY MBI MOJAraeM, 4TO KJIAcChl YK€ YCICIIHO MpPOILIN
MOZYJIbHOE TecTUpoBaHue. TeM He MeHee, BRIOOP TAKOT0 MOAX0/a OTHIOIb HE 03HAYAET, YTO HE HY)KHO
BO3BpAIIAThCS K CrenuUKaIUsIM KIaccoB, /1a0bl yO€TUTHCA B TOM, YTO TOT WJIM WHOM METOJ
BBINOJIHUII BCE HEOOXOAMMBIE BEIYUCIEHHS. ITO 00YCIOBIMBAET HEOOXOIUMOCTD ITPOBEPKH 3HAYECHU I
aTpuOYTOB BHYTPEHHETO COCTOSIHMSI MOJTydaTesi, B TOM YHCIE JHOObIX arperupoBaHHbIX aTpHOYTOB,
T.€. aTpUOYTOB, KOTOPBIE CAMU SBJIAIOTCS 00bekTaMu. OCHOBHOE BHUMAHHE yJIENSETCsl OTOOPY TECTOB
Ha OCHOBE clielu(UKaIK KaXXA0H onepanuy u3 o0IIe0CTyITHOro HHTepdeiica Kiacca.

B3aumMoneiicTBHsI HESIBHO NpEATNoNaraloTes B crelupuKaniy Kiacca, B KOTOPOH YCTaHOBJIEHBI
CCBUIKH Ha JIpyrue o0beKTHl. B pasnmene 4 paccMarpuBaioch TECTUPOBAHUE MPUMUTHBHBIX KIIACCOB.
Takue 0O0BEKTHI MPEACTABISIOT 000 MpocTeiine KOMIOHEHTBl CUCTEMBbl M, HECOMHEHHO, UIPAIOT
Ba)XHYIO POJIb IIPU BBIOJHEHHUH JIF00OH MporpamMmbl. TeM He MeHee, B 00bEeKTHO-OpUEHTUPOBAHHON
IporpaMMe CyIIECTBYET CPaBHUTEIILHO HEOOJNBIIOE KOJUYECTBO IMPUMUTUBHBIX KIIACCOB, KOTOPHIE
PEATMCTUYHO MOJCIUPYIOT OOBEKTHI 33J]aud M BCE OTHOLICHUS MEXYy 3TUMH 00bekTaMu. OOBIYHBIM
SBJICHUEM JIJISI XOPOILIO CIPOEKTHPOBAHHBIX OOBEKTHO- OPHUEHTUPOBAHHBIX MHpPOTPaMM SIBISETCS
HCIIOJIb30BAHUE HEITPUMHUTHUBHBIX KJIACCOB; B OTHUX IMpOorpaMMax UM OTBOAUTCS INNTaBECHCTBYIOIIasd poOJib.

BbIsBUTH Takue B3aUMOJICHCTBYIOIINE KIACChl MOKHO, HUCIIOJIB3Ys OTHOIICHUS acCOIMalny (B
TOM YHCJI€ OTHOUIEHHS arperMpoBaHUs M KOMIIO3UIMH), MPEICTABICHHbIE HA JHarpaMMe KIacCOB.
Acconmanuy Takoro poja mpeoOpasyrorcs B HHTepdelchl Kiacca, a TOT MM WHOW Kiacc
B3aMMO/ICHCTBYET C APYTUMHU KJIaCCaMH IOCPEICTBOM OJHOTO MM HECKOJIBKUX CITOCOOO0B:

Tun 1. O6menoctymnHast onepanus UMeeT OJMH WK 0oJbliee Yiciio GopMaTbHBIX TApaMETPOB
00BekTHOTO THMA. COOOIEHNE YCTAaHABIMBACT ACCOIHAIIMIO MEXKY MOJIydaTresieM U MapaMeTpOoM,
KOTOpasi TI03BOJISET MOTYJaTeli0 B3aNMOICHCTBOBATE C ATHM ITAPaMETPUICCKUM OOBEKTOM.

Tun 2. OGmieocTynHas oneparys Bo3BpallaeT 3Ha4eHust 00beKTHOTro Tumna. Ha kiacc moxer
OBITH BO3JIOXKEHA 3aJladya CO3JaHHMS BO3BpalIaeMOro OOBEKTa, JUOO OH MOXKET BO3BpAIlaTh
MOIU(HUIIMPOBAHHBINA TTApaAMETP.

Tun 3. MeToq oIHOTO Kiacca CO3/aeT AIK3EMIUIAp IPYroro Kiacca Kak dYacTb CBOEH
pealTn3alny.



Tun 4. Meroa oaHOTO KJlacca CChUIAETCS Ha TJ100aIbHBIN AK3EMIUIIP HEKOTOPOTO JIPYroro
kjacca. Pazymeercsi, MpUHLUIIBI XOPOILIErO0 TOHA B MPOEKTHUPOBAHUHM PEKOMEHAYIOT MHUHHUMAJIbHOE
UCIIONIb30BaHUE TIIOOABHBIX OOBEKTOB. Ecnm peanmusanus Kakoro-auOo Kiacca CChUIAeTCs Ha
HEKOTOPBIN INT00aTbHBIA O0BEKT, pacCMaTpUBANTE €ro Kak HESIBHBIA MapaMeTp B METOJaX, KOTOpbIe
Ha HEero CChUIAIOTCA.

[TpuBenem erie pa3 TabIuIly pa3aelieHus KJIACCOB HAa MIPUMUTHUBHBIC U HEIPUMUTHUBHBIE THITHI
(rabm. 3.1):

Tabmmua 3.1. Tunsl Kiraccos

Kuace Tun
TBearingParam [TpuMuUTHBHBIH
TAxleParam IIpuMuTHBHBII
TCommand [IpumuTHBHBIN
TLog IIpuMuTHBHBII
TCommandQueue HenpumutusHbIit
Kiacc HenpumutuBHbBIM
TStore HenpumutuBHBIM
TTerminalBearing HenpumutnsHbIi
TTerminalAxle HenpumutupHbIH

TModel HenpumutusHbIi

MainForm HenpumutnBHBIM

Tabnuma 3.2. Thnbl B3aUMOAEHCTBHS KJIACCOB

TTer
. TComm minal TTer
Henpumurus  Thearin  Taxle Tcom .
P Param  mand and Bearin minal
Hbl€ THIIBI g Param Queue  Stor Axle Lo mod
e g el
TCommandQu 1 1 3 1
eue
TStore 3 1 1

TTerminalBear 3

ing
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TTerminalAxle 3
TModel 3 3 3

MainForm

Takum 00pa3oM, MHTETPALIMOHHOMY TECTHPOBAHHIO OYAYT IMOJIBEPTrHYTHI B3aWMOJICHCTBUA
[IEPEYHCICHHBIX HEIIPUMHUTUBHBIX KJIACCOB.

IIpakTuyeckas padora Ne§. Bb100p TecTOBBIX Cily4yaeB.

Bb100p TeCTOBBIX ClIy4yaeB

HcuepnsiBaroniee TeCTUPOBAHUE, APYTUMHU CIOBAMU, IIPOTOH KaX10I0 BO3MOKHOI'O TECTOBOI'O
Ciy4asi, MOKPBIBAKOIIETO KAXKI0€ COYETAHWE 3HAYEHUW - ATO, BHE BCAKUX COMHEHMH, HAaJCKHBIN
MOJXOJ K TecTUpOoBaHUI0. OIHAKO BO MHOTUX CUTYalHUAX KOJMYECTBO TECTOBBIX CIy4aeB JOCTUIAET
TaKUX OOJBIIUX 3HAYCHUM, YTO OOBIYHBIMH METOAAMH C HUMHU CIIPABUTHCS MOMPOCTY HEBO3MOXKHO.
Ecnu uMeercst mpuHIMNHUATIbHAS BO3MOXKHOCTh TOCTPOEHUS TAKOTO OOJIBIION0 KOJTUYECTBA TECTOBBIX
CIIy4aeB, Ha MOCTPOCHHME M BBHIIOJHEHUE KOTOPBIX HE XBATUT HUKAKOI'O BPEMEHH, JODKEH ObITh
pa3paboTaH CHUCTEMAaTHUYECKUW METOJ ONpEIeNIeHUs, KAaKUMU M3 TECTOBBIX CIy4aeB CIEAdyeT
BOCITOJIb30BaThCs. Ecnu ecTb BBIOOp, TO MBI OTJAEM MPEANOYTEHHE TAKHUM TECTOBBIM CIydasiM,
KOTOpBIE [TO3BOJISIFOT HAWTHU OLIMOKH, B OOHAPYKEHUU KOTOPBIX MbI 3aUHTEPECOBAHbI OOJIbILIE BCETO.

Cy1ecTBYIOT pa3inyHbIe CIIOCOOBI ONpeAeNeHus, KaKoe MOJIMHOKECTBO U3 MHOXECTBA BCEX
BO3MOJXKHBIX TECTOBBIX CIy4aeB clieAyeT BeIOupath. [Ipu 11060M moaX0/1€ MBI 3aUHTEPECOBAHBI B TOM,
YTOOBI CUCTEMATUYECKU MOBBILIATH YPOBEHb OKPHITHS.

ITogpoGHOE onucaHue TECTOBOIO CJOy4ast

[IponemoHcTpHUpyeM TecTupoBaHKEe B3auMoeiicTBuil Ha mpumMepe kinacca TCommandQueue.
N3 t1abn. 3.2, xoropas Obula COCTaBJI€HAa Ha OCHOBE CHEUU(UKAIMA KJIacCoB, OMHCAHHBIX B
IPWIOKEHUHU 2, BUAHO, YTO KJIACC OYEpeau KOMaHJ B3aUMOJEHUCTBYET CO CIEAYIOIIMMH KIacCaMMU:
TBearingParam,

TAxleParam,

TCommand,

TStore,

TterminalBearing.

C oo0bekrom TCommand ocymecTBiasieTcss B3aUMOJCUCTBHE TPEThero THMA, T. €.
TCommandQueue co3naer 06bekThl ki1acca TCommand kak 4acTh CBOEH BHYTpEHHEN peanu3aluu.
C ocTanpHBIMH KJIACCAaMU OCYILECTBIISIETCS] B3aUMO/IEHCTBHE NIEPBOIO THUIA: CCHUIKU Ha OOBEKTHI
kiaccoB TStore u TTerminalBearing nepenatorcst kak mapameTpsl B KOHCTpykTop TCommandQueue,
a cchlTKU Ha 00beKThI KiaccoB TBearingParam u TAxleParam nepenatotcs B MeTox
TCommandQueue.AddCommand.

OnHOBpEeMEHHO €  M3y4eHHEM  O3TOr0  pasjelia  MOXKHO  OTKpPBITh  IPOEKT
IntegrationTesting\IntegrationTests.sIn.

Jns TectupoBanus B3aumoeicTBus kinacca TCommandQueue u knacca TCommand, Tak xe,
KaK ¥ TIPH MOYJIbHOM TECTHPOBAHUH, pazpaboTaeM CHeru(UKaIiio TECTOBOTO CIyJas:
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Tabnuna 3.3. Cnenudukanus TeCTOBOTO ciydast

HazBanus B3ammoneiictByromux kiacco: HasBanme tecta: TCommandQueue, TCommand
TCommandQueueTest1

Onucanue TecTa: TECT IPOBEPSIET BO3MOXKHOCTH co3fgaHusi oobekra Tuma TCommand u
nobaBieHus ero B ouepe/sb npu BeizoBe MeToa AddCommand HauanbHble yCIOBHS: 0O4epenb KOMaH/
nycra

O>xuziaeMblil pe3ysbTaT: B ouepep OyJeT Jo0aBieHa oHa KOMaHaa

Ha ocnHoBe »10oii cnemmdukanum OblT  pa3paboTaH TECTOBBIM JApaiiBep - Kiacc
TCommandQueueTester, KOTOpbIi HacneayeTcs OT Kiaacca Tester. DTOT KIacc COACPKUT:
. Merton Init, B KOTOpOoM co3aaroTcst 00beKTHI KiaccoB TStore, TterminalBearing

u 00bekT Tuna TcommandQueue. 3TOT MeTo1 HEOOXO0IMMO BBI3BIBATH B HAUAJIE KAXKIOTO TECTA,
9TOOBI TECTHPYEMBIE OOBEKTHI CO3ABAIUCH BHOBB:

. private void Init()

. {

. TB = new TTerminalBearing();

. S =new TStore();

. CommandQueue=new TCommandQueue(S,TB);

. S.CommandQueue=CommandQueue;

}
ITpumep 3.1. Metop Init

. Meroasl, peanu3yroniue TecTbl. Kakaplil TECT peain30BaH B OTAEIBHOM METO/IE.

. Meton Run, B KOTOpOM BBI3BIBAIOTCS METOJIBI TECTOB.

. Metoa dump, KoTopblii coxpanseT B log-daiine Tecta nHpopmanuo 000 Bcex
KOMaH/1aX, HaXOISIIIUXCS B 04epen B hopMarte - HoOMep MO3UIHH B OUEPEe/IH: TIOJTHOE Ha3BaHUE
KOMAH/IBI.

. Touky BXxona B mporpammy - MeTo Main, B KOTOPOM HPOMCXOJIUT CO3JaHHE

sxzemruispa knacca TCommandQueueTester u 3amyck metona Run.

CHauana co3maauM TECT, KOTOPBIM TMpoBepsieT, co3maeTcss au o0bekT Tuma TCommand, u
no0aBmseTCs TM KOMaH/1a B KOHEI] OYepeH.

private void TCommandQueueTest1()

{

Init();

LogMessage("///////// TCommandQueue Test1 ////////////]");
LogMessage("IIpoBepsieM, co3gaetcs i 00beKkT Tuna TCommand");
// B ouepenn Het komana dump();

/I JobGaBisieM KOMaHTy

// mapameTtp = -1 03Ha4aeT, 4TO KOMaH/a I0JKHA OBITH 100aBlIeHa

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

// B ouepenu oHa KOMaH1a
dump(); }



[Tpumep 3.2. Tect, nposepstomuii coznanrne oobekta Tuna TCommand B
ATOT KJIACC BKJIFOUEHBI €IIe J1Ba pa3pabOTaHHBIX TECTA.

IpakTnyeckas padora Ne9.

I/IHTeraIII/IOHHOG TECTUPOBaHMUE. OnucaHmne TeCTOBBIX npoueayp.

Onucanue TeCTOBBIX MPOLEAYP

Kak 3anycTurs Tect?

JUis  BBINONHEHUS JTOrO0 Tecta B MeToAe Run HeoOXoAMMO BbI3BaTh  METOJ
TCommandQueueTestl() 1 3amycTUTh MpOrpaMMy Ha BBITOJTHEHUE:

private void Run()

{
TCommandQueueTest1();

}
[Tpumep 3.3. Metoa Run

IIpoBepka pe3yJibTATOB BBINOJHEHHS TECTOB (CPAaBHEHHME C 0KHAAEMBIM Pe3yJIbTATOM)
[Tocne  3aBepmieHWs  TecTa  CIEAyeT  MPOCMOTPETh  TEKCTOBBIM  KypHald  Tecta  (
.\IntegrationTesting\bin\Debug\test.log ), 4ToObI CpaBHUTH MOTYUEHHBIE PE3YIBTATHI C OKHIAEMBIMH
pe3yibTaTtamMu, 3aJaHHBIME B crienudukarim rectoporo ciaydas TCommandQueueTestl.
111 TCommandQueue Testl /7711111111111

[IpoBepsieMm, coznaetcs mu 00bekT THna TCommand
0 commands in command queue
Command added

1 commands in command queue
0 : [IOJIYUUTB M3 BXOJTHOU SYENKU
ITpumep 3.4. ’Kypnan tecra

3aganue 2
Jlis TecTupoBaHMS B3aUMOJICHCTBHUS OCTAJIBHBIX HEMPUMUTUBHBIX KiaccoB (Tabzn. 2.1) mo
AQHAJIOTMM C TPUBEIECHHBIM MPUMEPOM TpeOyeTcss CaMOCTOSATENbHO pPa3padoTaTh CHEeHHpUKAIUN

TECTOBBIX CITy9acB, COOTBETCTBYIOIINE TECTHI, TPOBECTH TECTUPOBAHNE M COCTABHTH TECTOBBIC OTUETHI
(Tabum. 2.2).

IIpakTuyeckas padora Nel(). CucremHoOe TecTHpOBaHHeE

CucreMHOE TECTHPOBAHHWE KAa4ECTBEHHO OTIMYAECTCS OT MHTETPAlMOHHOTO M MOIYJIBHOTO
ypoBHell. CHUCTEMHOE TECTUPOBAHHE pacCMaTpUBAET CUCTEMY B LIEJIOM U NMPHUMEHSETCS Ha YpOBHE
M0JIb30BATEIbCKUX MHTEP(ENHCOB, B OTJIMYME OT MOCIEAHUX (ha3 MHTErpallMOHHOIO TECTUPOBAHMA,
KOTOpO€ ONEpHpyeT Ha YypoBHE HHTephErcoB MOAyJeH, XOTs HAa0Op MOIyJied MOXET OBITh
AQHAJIOTMYHBIM. Pa3uyHbI U 11eJI1 ATUX YpOBHEH TecTupoBaHus. Ha ypoBHE cuCTEMBI 4acTo CII0KHO U
Mani03(h(peKTUBHO aHATU3UPOBATH MPOXOKICHNUE TECTOBBIX TPAEKTOPUI BHYTPH MPOTPAMMBI, a TAaKKe
OTCJICKUBATh MPABHIBHOCTh pPabOThl KOHKPETHBIX (yHKUuH. OCHOBHOM 3amayeil CHCTEMHOTO
TECTUPOBAHUS SIBJIICTCS BbISIBICHUE JE(PEKTOB, CBSA3aHHBIX C PA0OTOM CHUCTEMBI B LIEJIOM, TAKUX KaK
HEBEpHOE HCIOJb30BAHUE PECYpPCOB CHCTEMBI, HEMPEAYCMOTPEHHbIE KOMOWHAIMK JTaHHBIX
I10JIb30BATEIBCKOTO YPOBHS, HECOBMECTHMMOCTb C OKpPY)KEHHMEM, HEIPEIyCMOTPEHHBIE CLIEHAPUU
UCIOJIb30BaHUs, OTCYTCTBYIOIAs WM HEBepHasl (yHKIIMOHAJIbHOCTh, HEYA00CTBO B MCIIOJIb30BAaHUH U
TOMY 10/1I00HOE.



[TockonbKy CHCTEMHOE TECTMPOBAHME IPOBOJMUTCS HAa YPOBHE IOJb30BATEIBCKUX
uHTEp(]EicoB, TO TMOCTPOCHHE CIEHUATBHON TECTOBOM CHCTEMbl CTAHOBUTCS TEXHUYECKU
HeoOs3arenbHBIM. OmHAKO OO0BEMBI JAHHBIX Ha OSTOM YPOBHE TaKOBBI, 4YTO OOBIYHO Oolee
3¢ (HeKTUBHBIM MOAXO0/I0M SIBIISICTCS MOJIHAS UM YaCTUYHASl aBTOMATH3alMsl TECTUPOBAHUS, YTO MOXKET
noTpebOoBaTh CO3/JaHUS TECTOBOI CUCTEMBI HAMHOTO 00JIee CIIOKHOM, 4YeM chcTeMa TECTUPOBAHUS Ha
YPOBHE MOJYJIEH MIJIM UX KOMOWHAITHIA.

HeoOxomuMo mMOAYEpKHYTh, YTO CYIIECTBYET JABa MNPUHIUIHAILHO pPa3HBIX IMOAX0Aa K
CHUCTEMHOMY TECTUPOBAHUIO.

B nepBoM BapuaHTe IS IOCTPOCHHS TECTOB HCIIOJB3YIOTCS TPEOOBaHHS K CHUCTEME,
Hampumep, i KaKAOro TpeOOBaHUS CTPOUTCS TECT, KOTOPBIA NMPOBEPSIET BBHIOJHEHHUE JAHHOTO
TpeOOBaHUs B cUCTEME. DTOT MOAXO0J OCOOEHHO IIUPOKO MPUMEHSETCS MPU pa3paboTKe BOSHHBIX U
HAayYHBIX CHCTEM, KOTJa 3aKa3uyuK BIIOJHE OCO3HAeT, Kakasg (DYHKIMOHAIBHOCTh €My HYXHa, U
COCTaBJISIET TOJIHBIA HAaO0Op ¢(opMaNbHBIX TpefoBaHMii. TeCTHPOBIIMK B JaHHOM CIy4ae TOJIBKO
IPOBEPSIET, COOTBETCTBYET JIM pa3paboTaHHas cucrema 3ToMy Habopy. Takoil moaxos nmpennonaraer
JUIMHHYI0O ¥ Joporocrosnryio (azy cOopa TpeOOBaHMH, BBIOJHAEMYIO /O Hayajla COOCTBEHHO
npoekra. B aTom cirydae i onpeneneHus Tpe0oBaHM 00BIYHO pa3pabaThIBaeTCs MPOTOTHII OyayIIen
CHCTEMBI.

Bo BTOpOM moaxoae OCHOBOM Uil IOCTPOCHHS TECTOB CIIY>KUT HPEICTABICHHUE O CIIOCOOax
UCIIOJIb30BaHUS IPOAYKTA U O 33Jjauax, KOTopble OH pemaeT. Ha ocHoBe Oosiee min MeHee popMaabHOR
MOJIEJH MOJIb30BATENS CO3AAIOTCS CIy4aH MCIOJIb30BAHUS CUCTEMBI, II0 KOTOPHIM 3aTEM CTPOATCS
coOCTBeHHO TecToBble ciay4yan. Ciyuyaii HMcno/ib30BaHMsA (use case) ONUCHIBACT, KaK CYOBEKT
UCIIOJIb3YeT CUCTEMY, YTOOBI BBINOJHUTH Ty WU HHYIO 3anauy. Cy0beKThbl WU aKkTepbl (actors)
MOTYT HCIIOJHSTH pPa3IMuHbIE pojii mpu padore ¢ cucremoi. Ciydyam HCHOJIbL30BAHUSI MOTYT
OMMCHIBATLCS C PA3IMYHOW creneHbro adcrtpakuuu. Ciiydyam HMCHOJB30BAHMS HE 0053aTeIbHO
OXBaTBIBAIOT KaXka0€ TpeOoBaHue. MOXKHO KOHKPETU3UPOBATH CJIYYaH HCIO0JIb30BAHMSA U PACIIUPATH
uxX B HaOopel Ooisiee cnennpuuecKnx cJay4yaeB HCNOJb30BAHHA (MOLIATOBOE ONMMCAHME Ciy4asi
HCIN0JIb30BaHUA). B KOHTEKCTE KOHKPETHOTO CJIy4asi MCIIO0JIb30BAHUS MOXHO ONPEAEIUTh OJUH WIN
Oonbmiee uucio cueHapueB. CueHapuii TpeACTaBIsIeT KOHKPETHBIM JK3eMIULIp — cJydasi
HCNOJIb30BAHUA - NYTh B MOLIATOBOM ONMCAHMH cCjy4dasi Mcnojb3oBaHusi. Kaxielii myrhb
(cueHapuii) B cjiyyae MCIOJIb30BaHUSI JJOJDKEH OBITH IPOTECTUPOBAH (puc. 4.1).

TpeboBaHMA

Cnyyai
MCNONb30BaHuA 1

Cny4ail
MCNONb30BaHuA 2

Cnyyai
MCNOnNb30BaHuA 3

Puc. 4.1. TectupoBaHue ciyyaeB UCIOJIb30BaHUS
BxoaHble naHHBIE TSI K&KAO0TO CleHapHus HaJ0 BRIOMPATh CIIEIyIOMUM 00pa3oMm:

. NnentuduuupoBaTh Bce 3HaueHUs (BXOAHBIE JaHHBIE), KOTOpPbIE MOTYT 3a/1aBaTh
CyOBEKTHI JUIS CJIy4asi HCTIO0JIb30BAHUS.

® OHpGI[eJII/ITI: KJIACChI JKBUBAJEHTHOCTH IS KQXKJIO0I'0 THUIIA BXOJAHBIX JAHHBIX.
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. [TocTpouthb TabNIUIly CO CIIMCKOM 3HAYEHUI U3 pa3IUYHbBIX KJIACCOB SKBUBAJICHTHOCTH.
. [Toctpouts TecToBBIE caydan Ha 6a3ze TaOIUIBI C YIETOM BHEIIHUX OTPaHUYCHUI.

Jlaniee mipu MOCTPOCHUHU TECTOBBIX CJAy4YaeB MPUMEHSUIMCH 00a MOIX0/1a U MPU BHIITOJIHEHUH
3aJIaHU HEOOXOIUMO JICUCTBOBATH CJICYIOITUM 00pa3oM:

. Ha ocHoBe TpeboBaHuii onpeaenuTh cllydyan UCIOIb30BaHus (use case)

. Ha ocHoBe kak10r0 city4ast HCTIOIb30BaHuUs (Use case) MoCTpouTh cueHapuu. 0 s
KaXJIOTO CIIeHapHs pa3paboTaTh TECTOBBIC clydan (HaOOp TECTOB).

HpaKTI/I‘IeCKaﬂ paﬁoTa Nell. C.]'[y‘{al/l HUCII0JIB30BaHUA CUCTEMHOTI0 TECTUPOBaAHUA.

Ciayuyau ucnoJib30BaHus (use cases)

Onucanue ciyyasi HCNO0JIb30BaHud (use case) '"'moad0Op MOAMMIHUKOB I ocH"

[TocnenoBarenbHO MPUXOASAT JIBA MOALIMITHUKA, TOCTYMAET 3ampoc oT ocH. [Ipu mocrymienun
3ampoca OT OCH CHCTeMa IMoAOHMpaeT JBa IMOIIMITHUKA W3 MMCIOIIMXCS Ha CKJIaJe U BBIAACT UX B
BBIXOJHYIO STYEHKY.

Paccmotpum 3TOT cay4aii ucnoJib3oBaHus noapodnee. CornacHo crienuuKaluy, cucTemMa
MOCTOSTHHO ONPAIIUBAET CKJIaJ U TepMuHai ocH. [Ipu mocTymieHuu NoaMnHrKa (cTaTyc ckiaaa 32)
CUCTEMa OIpPAIIUBACT TCPMHUHAJ TOIIIAITHUAKA, (GOPMHUPYET U MOCHUTACT KOMAaHAY CKIaay "TPUHSATH
MNOJUIUITHUK" U MOTYyYaeT OTBET OT CKJIaJa O pe3y/bTaTax BIMOIHEHUS KOMaH bl [Ipu mocTyrienun
ocu (MOCTYIUIGHUU TapaMeTpoB OCH MPH ONpOce TEPMHHANA OCH) CHUCTeMa JOJDKHA MOJ00paTh
MOAMIUITHUKY U3 UMEIOIIUXCS Ha CKITaze, ChOPMHUPOBATH KOMAH/IBI JJI MX BBIIaYH, TOCIATh UX CKIIATy
Y TIOJIYYUTh OTBET O PE3YyJIbTATE BBHITOJIHEHUS KOMaH/.

Jlanee npuBOIUTCS MOIIArOBOE ONMMCAHKUE 3TOTO CIy4as UCIOIb30BAHUS:

[Tpunsnu Ha cknag nepsbiid nogmmmHuK (1-10)

[Ipunsinu Ha cknan Bropoit nmoamunHuk (11-20)

[Toctynuna ocsk (21-26)

[TonGupaem nepBbiid moamunHUK A7t ocu (27-30) [oxOupaem
BTOpPOH noamUnHuK 11t ocH (31-34) 3aBepiieHre BbIauu
komaun (35-39).

IMomaroBoe onucanue cJay4yasi HCOJIb30BAHUSA

[TomaroBoe onucanue NpUBEACHO Ha puc. 4.2.
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TepuHHan
noauwHnHuKa

TepuMHHan ocH

4 Bozepar xapakTepHcTHE

Mo AW WAHKK3

f. Bozepar xapakTepHCTHE

Cknag, CHCTEMA

1. Onpoc cTtatyca cknaga

2. Bozepar craryca

3. MpH NOCTYNAEHHK NOAWKHNHKES
zANPOC XAPAKTEPHE THE NOAW HAHKES

5. 0npoc TRpMHHAENG oM

acH

T.Mocenka cknagy KOMaHAH -
"MoNO¥HTE NOAWHAHKE"

-

8. Bozepar coobweHna

10. Bozepat coobiu &HKWA o

OnNpHEME KOMEHIH
P a 9. Onpoc cknana o pe:zyAeTaTas

ER NOAHEHHWA KOM3HAR

pPe:yNETATAN EElNOAHEHKA

14. Bozepar KapakTEpHCTHE

no AW HAHKES

16. BozEpar xapaKTepHGTHE

KoM aHAH 1. Onpoc ctaryca cenaaa

12. Bozepart craryca

13. MNpW NOCTYNIAEHAKH N0 AW MIHKKES
=ANP0C XIPAKTEPHCTHE NOAW HAHKKS

15.0npoc TepMKMHANG oGH

acH

0.
pex

24, Bozepar sapakTepHoTHE

AoAWHAHKMEZ

26, Bozepar KapakTepHoTHE

17, Mocenka cknag vy KoMaHaw -
"NoNOEMTE NOAW HAHKE"

18.Bozepat coofiw eHKWA
0 NpMEM e KoM 3HAH

19. Onpoc cknana o pesyneTaras

EE MOMNHEHWA KOM3HAH
Bozepart coobw, eHHA O

WNETATAX EElNDAHEHKHA
KOM3HAE

21. Onpoc cTatyed conaga
22, Bozgpar cTatyca

23, MNpH NOCTYIA EHHH NO AW HOHKES
3ANPOC XIPAKTEPHCTHE NOAW HOHHES

25, Onpoc TEpMKMHENGE 0GH

ocH

Puc. 4.2. I[Ipumep use case

Cnucok ajbTepHATUBHBIX MyTeH
B nomaroBom omnucaHuu ciydas

27, Mocenka cenagy KkoMaHaw -
"MogobpaTe NoAWHMAHKE"
28, Bozepar coofueHkna
0 NpHEME KOMEHAH

{ 29, 0npoc cknana o pezyAETaTas
EEINOAHEHHA KOM 3H O
30.Bozepar coobw eHKWAa o
pEzynETATEN EblMOAHEHMA
KOM 3HgH 3. Mocenka cenagy KoMaHae -
"MogobpaTe NoAWHMAHKE"
33.0npoc cknana o pexyAETaTas
BEENOAHEHHA KOM 3HAH

35, Nocenka ceknagy kaoMaHae -
"3 EEpW EHHE ERHIATYH"

32, Bozepar coobweHKA
0 NpHEME KOMEHIH

34 Bozepar coobw eHwa o
PEYNETATAN BRI MNOAHEHKA
KOM 3H AR

36, Bozxepart coofweHKA

F.0npoccknana o pezyneTaTas
O NpHeEMe KOMEHIH

EEHMNONHEHKWA KOM 3HAH

38. Bozepat coobw eHWA o

pezyNETaTAX BRI NONHEHHA
K OM 3HAH

39.KOHEL,

HCIIOJIB30BaHUA pacCMaTpHuBaJICA ONTUMUCTHYECCKUI

ClLIEHapuii, HallpUMep IpU aHAIM3E CTaTyca CKiIaja B MyHKTax 3 ¥ 11 cumranoce, 4To MOCTYNHI
noqmunHUK. Ho Heo0XoauMo paccMOTPETh U BO3MOXKHBIE aIbTEPHATUBHBIE CLICHAPUU:

3, 11 - ananu3 craryca ckiajia:

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



3.b, 11.b - cknag cBoOOIEH.

3.c, 11.c - omMO0OYHOE COCTOSHUE.
[Ipu momydyeHnn cooOIIEHUS OT CKJIaJla O BBIIIOJIHEHHMH KOMAHJbl CUUTAJIOCh, YTO KOMaH]Ia
BBITIOJIHEHA 0€3 OITMOKH, HO 37I€Ch TOXKE CYIIECTBYIOT aJIbTepPHATHBHBIC BAPUAHTHI:

8, 16, 22, 24, 26 - nosydeHre COOOIIECHUS O BBITIOJHEHUHA KOMAHIbI:
8.a, 16.a,22.a, 24.a, 26.a - HET cKJIaJa.
8.b, 16.b, 22.b, 24.b, 26.b - HET coOOIIECHHUS.

8.c, 16.c, 22.c, 24.c, 26.c - KOMaH/Ia BEIIIOJHEHA C OIIHOKOM.
Cnucok anbTEpPHATHBHBIX BapUAHTOB I PACCMOTPEHHOTO Cily4asi MCIOJIb30BAHMS MOXKHO
MIPOJIOJKUTb.

IIpakTnueckas padora Nel2. Ilpouecc TecTupoBaHus.

Cneuuduxanusi TecTtoBoro ciay4dasi Nel
CocTosiHHE OKPYKEHHUS (BXOJIHbIE JaHHbIE):
Craryc cknaga ( StoreStat=32 ). [Ipuiien moanMmHuK.

Cratyc oOMeHa ¢ TepMHHAJIOM momumnHuKa ( 0 - ecTh MOIIIMIHKUK) U €ro mapamerpsl (
RollerPar="0 NewUser Depotl 123456 1 121 1").

Craryc obmena ¢ tepmuHanom ocu ( 1 - HeT ocu) u ee mapametpsl ( AxlePar="1 NewUser
Depotl 123456 1 0 12 12").

Cratyc komanasl ( CommandStatus=0 ). Komanna ycnemso npussra.

Coobmenue ot cknaga ( StoreMessage=1 ). Komanna ycrneniHo BhITIOJIHEHA.

O>xnaeMasi MoCyeJ0BaTeNbHOCTb COOBITHI (BBIXOHBIE IaHHBIE):

Cuctema 3anpammBaet cratyc ckiaja (Bei3oB pyHkiuu GetStoreStat ) u monyuaer 32.

Cucrema 3anmpaliuBaeT napaMeTpsl noamunarka (Be3oB pyHkiuu GetRollerPar ) u monyuaer
0 NewUser Depotl 1234561 121 1.

Cuctema 3anpaiunBaeT napameTpsl ocu (Bbi3oB ¢pyHkimu GetAxlePar ) u monyuaer 1 NewUser
Depotl 12345610 12 12.

Cucrema nobaBisger B ouepelb KOMaH] CKjajJa Ha mocieaHee Mecto komaHay SendR
(MoJTy4uTh U3 MPUEMHHUKA B TUeHKY) (BbI30B PyHKIIMN SendStoreCom ) 1 morydaeT cooO1eHne 0 TOM,
YTO KOMaH/ia yCIelmHo npuHsTa - 0.

Cucrema 3ampamuBaeT CKJIaJ O pe3yjabTaTaX BBINOJHEHHUS KOMaHAbl (BbI30B (PYHKIIMU
GetStoreMessage ) u moyry4aer cooOIIeHre O TOM, YTO KOMaH/1a YCIIeITHO BBITIONHEHA - 1.

Cucrema 3ampammBaeT cTaTyc ckiajna (Ber30oB ¢pyukmun GetStoreStat ) u momydaer 32.

Cucrema 3ampaiuBaeT napaMmeTpbl noamunauka (Bb3oB pyHkiuu GetRollerPar ) u monygaer
0 NewUser Depotl 123456 1 121 1.

Cucrema 3anpamuBaet napaMmerpsl ocu (Bb3oB pyHkimn GetAxlePar ) u monyuaer 1 NewUser
Depotl 123456 10 12 12.

Cuctema 106aBiseT B ouepe b KOMaH/ CKJazia Ha nepBoe Mecto komanay GetR (monyuuts u3
MPUEMHHKA B ssueiiky) (Bb130B pyHkuuu SendStoreCom ) 1 moirydaeT COOOIICHHE O TOM, YTO KOMaH/1a
YCIELIHO MpHUHSTA - 0.

Cucrtema 3ampaiimBaeT CKJIaJ O pe3yibTaTaX BBIIOJHEHHUS KOMaHAbI (BBI3OB (DYHKITUH

GetStoreMessage ) 1 moyrydaer cooOIIeHre O TOM, YTO KOMaH/1a YCIIeITHO BBITIONHEHA - 1.

N3mensieM cocTosiHUE OKpYKEHUS (BXOIHBIE TaHHBIC):



Craryc oOMeHa ¢ TepMHHAJIOM MOMMMMHUKA ( 1 - HET MOAIIMITHUKA) M €ro mapamMeTpsl (
RollerPar="1 NewUser Depotl 123456 1 121 1").

Cratyc obmena ¢ Tepmunanom ocu ( 0 - ecth och) u ee mapamerpsl ( AxlePar="0 NewUser
Depotl 12345610 12 12").

Oskuiaemasi ocae10BaTeIbHOCTh COOBITUI (BBIXOIHBIE JaHHBIE):

Cucrema 3ampamuBaeT craryc ckiiana (Be3oB ¢pyHkiuu GetStoreStat ) u momydaer 32.

Cucrema 3ampammBaeT napaMmeTpbl noamunuarka (Bei3oB pynkiuu GetRollerPar ) u monyuaer
1 NewUser Depotl 1234561121 1.

Cucrema 3anpammBaet napamerpsl ocu (BeI3oB pyHKIN GetAxlePar ) u momyyaer 0 NewUser
Depotl 123456 10 12 12.

Cucrema no0aBisieT B ouepebr KOMaH/][ CKiiajga Ha mocienHee Mecto komanay SendR (BbI3oB
¢ynkunu SendStoreCom ) 1 mosrygaeT cooOLIeHHEe 0 TOM, YTO KOMaH/1a YCIEIIHO MpuHATA - (.

Cucrema 3ampamiuBaeT CKJIaJ O pe3yibTaTaX BBIOJHEHHUS KOMaHABI (BBI3OB (DYHKITUH
GetStoreMessage ) u moyy4aer cooOIIeHre O TOM, YTO KOMaH/1a YCIIEIIHO BBITIOIHEHA - 1.

Cucrema no0aBisieT B ouepeib KOMaH]I CKJIaja Ha mocienHee mecto komanay SendR (BbI3oB
¢ynkunu SendStoreCom ) 1 mosrygaeT cooOLIeHHEe 0 TOM, YTO KOMaH/1a YCIeITHO mpuHsTa - 0.

Cucrema 3ampamuBaeT CKJIaJ O pe3yidbTaTaX BBINOJIHEHHUS KOMaHAbI (BbI30B (DYHKIUU
GetStoreMessage ) 1 Mory4aeT COOOIIEHHE O TOM, YTO KOMaH/[a YCIICITHO BBIMOJHEHA - 1.

Cucrtema n00aBnsieT B o4epenb KOMaH]| CKJIaJa Ha IOCIeHee MECTO KOMaHay Term (BBI30B
¢dbyukun SendStoreCom ) u moay4yaeT cOOOIIEHHE O TOM, YTO KOMaH/ia YCIEIIHO npuHsTa - 0.

Cucrema 3ampammBaeT CKJIaJ O pe3yibTaTaX BBIIOJHEHHUS KOMaHABI (BBI3OB (DYHKITUH
GetStoreMessage ) 1 MoTy4aeT COOOIIEHHE O TOM, YTO KOMaHia YCIICITHO BBITIOJHEHA - 1.

Bo Bcex nocnenyromux pasaenax OyaeT nmoapoOHO paccMaTpUBaThCs UMEHHO 3TOT TeCTOBbI
cayyaii!

Onucanue mpouecca CHCTEMHOI0 TecTupoBaHus PaccmoTpum

MIPOIIECC CUCTEMHOT0 TECTUPOBAHMSL:

Anammu3. Tectupyemas cucreMa aHanuzupyercs (MPOBEpSETCs) HA HAIUYUE OMPEIEICHHBIX
CBOMCTB, KOTOPHIM HAJI0 yAEIUTh 0CO00€ BHUMAHUE, U ONPEACIISIIOTCS COOTBETCTBYIONINE TECTOBbIE
cJIy4Yau.

IMocTpoenue. BriOpaHHble Ha CTaguu aHAlW3a TECTOBBbIE CJAY4YaW TIEPEBOMIITCS Ha S3BIK
IporpaMMHUpPOBaHUS.

BorinosiHeHne m aHaau3 pe3yabTaToB. [IpOM3BOAUTCS BBHINOJHEHHE TECTOBBIX CJIy4aeB.
[TomyueHHBbIE pe3yabTaThl AHATM3UPYIOTCS, YTOOBI OMpPENENHUTh, YCIENIHO JU MPOIia CHCTEMa
WCTIBITAHUS HA TeCTOBOM Halope.

[Ipouecc 3amycka TECTOBBIX CIIy4aeB W aHalU3a MOJYYEHHBIX PE3yJbTAaTOB JOJIKEH OBITh
MOJIPOOHO OMKCAH B TECTOBBIX MPOIEAYPAaX.

Jlanee Mbl pacCMOTPHUM TPH PA3JIMYHBIX MOJX0J]1d, KOTOPBIE MCIONB3YIOTCA MPU CUCTEMHOM
TECTUPOBAHUMU!

. Py4noe TectupoBaHnue.
. ABTOMaTH3alMsl BBIIOJHEHUS M TIPOBEPKU pPE3YJIbTATOB TECTHUPOBAHUS C

MTOMOMUIbIO CKPHUIITOB.

. ABTOMaTHueCcKas reHepalus TECTOB Ha OCHOBE (JOPMAILHOTO OMHUCAHUS.

IpakTnyeckas padora Nel3. Pyuynoe TectupoBanue



Haubonee pacnpocTpaHeHHBIM cIocoO0M pa3pabOTKH TECTOB SBISETCS CO3AaHHE TECTOBOTO
Kofga BpyuHylo. Takoil cmoco® co3gaHMsi TECTOB sBIsETCS Haumbosiee TUOKUM, OJIHAKO
MPOU3BOJAUTEIBHOCTh ~ TECTUPOBIIMKOB IMPH  CO3JAaHUM  TECTOBOIO  KOJA COU3MEpUMA C
IIPOU3BOUTENIBHOCThIO Pa3pabOTYMKOB MPHU CO3/IaHUU KOJa MPOAYKTa, a 00bEMbI TECTOBOTO KOJa
yacto Ob1BatoT B 1-10 pa3 60sb111e 00beMa caMoro NpoayKTa.

B 3T0M cityuae 3aIyck TECTOB OCYIIECTBIIAETCS Bpy4uHyo. [IpoBepky, npouuia a1 Tectupyemas
cucTeMa UCHBITAHUA Ha 33JJaHHOM TeCTOBOM CJIy4ae, TECTUPOBIIMK TAK)KE OCYIIECTBIISET BPYUHYIO,
cpaBHUBAas (PaKTUYECKUE PE3y/bTaThl )KypHaJla TECTA C 0KMAAeMbIMHU Pe3yJIbTATAMH, OIICAHHBIMU
B CrieUU()UKAIIIH TECTOBOIO CJIy4Yasl.

Oynkiuu dll-6ubamorekn obecneyrBaroT oOpaIeHue K cepBepy I MoaydeHus nHopmauu
O COCTOSTHUU 3JIEMEHTOB KOMILIEKCA U BO3BpALIAOT cepBepy HHDOpManuio 0 PyHKIHMOHUPOBAHUU
CUCTEMBI. 3HAYUT, JUUIsI MOJEIUPOBAHUS COCTOSIHUS OKPYKEHMsI ( BXOJHBIX JAHHBIX ) HEOOXOIUMO
CO3J1aTh CIICIATILHBIN cepBep.

Kpome TOro, HeoOXOOUMO COXpaHATH IMOJy4aeMyl0 OT cepBepa HHGMOpPMALUIO O
(GYHKIIMOHUPOBAHUYU CUCTEMBI ( BBIXOJHBIE JaHHbIE ) B )KypHase (puc. 5.1).

HiypHan
CHCTEME

Cuctema

1L

Axle il Bearing.dil

HiypHan
TeCTa

Teck

Puc. 5.1. Cucrema u ee okpyxeHue (py4Hoe TECTUPOBAHUE)
[Ipu pa3zpaboTke TECTOB OB UCIOIB30BAH CIAEAYIOUUHI Moaxoa: O
COCTOSIHUE OKPYXCHHS 33]]aeTCsl B TeCTE (BXOTHBIE
JaHHbIe); 0 B TeCTe CO3JaeTCsl CepBep:
o cepep 1o 3anpocy ot dll nepenaer nuGopmaIro 0 3aJaHHOM COCTOSTHHUHM OKPYKCHUS;
o ceprep noaydaet ot dll uapopmanuro o GyHKIIMOHUPOBAHUN CUCTEMBI; O
nosrydaemMasi ”HpopMaIusi COXpaHsIeTCs B KypHAJle TecTa.
IMoapoOHoe onucaHue TeCTOBOrO cay4dasi Nel
O3HaKoOMJICHHE C HACTOSIIMM IYHKTOM TOJIE3HO MPEABAPUTH U3YYEHHEM II. 7, COAEpIKaIIEero
ONKCAHUE PYYHOTO TECTHUPOBAHHUA. 3]I€Ch PACCMATPHUBAETCS Ta 4YacTh Tecta Ha C#, KOTOpPyHO BaM
NPUJIETCS HamucaTh CaMOCTOSITENIbHO MpPH BBINONHEHWU 3aaaHui. [IpuBeneHHbI mpumep ObLI
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pa3paboTaH B COOTBETCTBUH CO cnienudukaimeit TectoBoro ciydas N1. [ mpocToTsl Oyaem cUuTaTh,
YTO COOBITUSI MIPOUCXOAT MOCIEAOBATEIBHO B CTPOTO 3aJlaHHOM Topsake. PeanbHo Hamia cucrema
MPEJICTaBIsIET COO0M MHOTOITOTOYHOE MPHIIOKEHUE, ITOATOMY MBI HE MOKEM ITO FapaHTUPOBATh.

class Testl:Test { override
public void start()

{//3amaeM coctosiHuEe OKpYXeHHUS (BXOJHBIC TaHHBIC) StoreStat="32";
//TlocTynr MOIITUTTHUK

RollerPar="0 NewUser Depotl 123456 1 121 1";

//cTatyc oOMeHa ¢ TepMUHaIOM noamunHuKa (0 - eCTh MOIIMITHUK)

//m ero mapameTphl
AxlePar="1 NewUser Depotl 123456 1 0 12 12";

//ctaTyc oOMeHa ¢ TepMuHaIIOM ocH (1 - HET OCH) U ee mapaMeTphbl

CommandStatus="0"; /koMaHJa yCHEIIHO MPUHATA

StoreMessage="1"; //ycrienHo BEITIOTHEHA

//Tlomygaem nH(GOPMAIHIO O PYHKITMOHUPOBAHHH CUCTEMBI

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

//Tlomyuenne nHGOpMAUY O TOJIIUITHUKE ¢ TepMUHaa noamumanka wait("GetAxlePar");
//Tlony4yenne nadopmammu 06 ocu ¢ TepmuHana ocu wait("SendStoreCom");

//moGaBiieHuE B O4epeIb KOMaH I CKJIa/ia Ha MEPBOE MECTO

/lxomannipl GetR (monyunts U3 npuemMHuKa B stueiky) wait("GetStoreMessage");
//Tlony4yeHne cooOIIEHUs OT CKJIaJa O Pe3yIbTaTaxX BHIMOIHEHUS] KOMaHIbl

//B pe3ynpTare nepBblid HOAIMITHUK TOJDKEH OBITh TPUHST

wait("GetStoreStat"); //onpoc cratyca ckiana wait("GetRollerPar");

//Tlony4yenne nHOpPMALIUK O TIOANIUITHUKE ¢ TepMUHaNa noamunHuka wait("GetAxlePar");
/Mlomyaenne uapopmanuu 06 ocu ¢ TepmuHaia ocu wait("SendStoreCom");

//nobaBneHue B ouepeb KOMaHl CKJla/ia Ha IepBOE MECTO

//xomanzbl GetR (momyunTts U3 npueMHUKa B siueiiky) wait("GetStoreMessage");
//Tlonyuenue cooOLIeHNs OT CKJIa/la O Pe3yJIbTaTaX BBITOJHEHHS

//koMaHAbl. B pe3ynbraTe BTOpOH MOMNIMITHUK JOJDKEH OBITH TIPHHST

//3aaeM HOBOE COCTOSIHUE OKPY)KEHUS (BXOJIHBIE IaHHBIE)
RollerPar="1 NewUser Depotl 123456 1 121 1";

//ctaTyc oOMeHa ¢ TepMUHAIOM MOIIIUITHUKA (1 - HET MOIIUITHUKA)

//v ero mapameTpsl
AxlePar="0 NewUser Depotl 123456 1 0 12 12";

//ctatyc odmeHa ¢ TepmuHaioM ocu (0 - ecTb ock) U ee apameTpsl //Ilonyqaem
uHpopMaIHIo 0 PYHKIIMOHUPOBAHUU CHCTEMBI

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

wait("GetRollerPar");

//Tlony4yenue nHGOPMAIIMU O MOAITUITHUKE ¢ TepMuHaa noammmanka wait("GetAxlePar");
//Tlony4yenue nHpopMauu 00 OCH C TEPMUHATA OCH

wait("SendStoreCom");//[lo6aBienne B ouepe b KOMaH] CKJIaja Ha MOCIIeTHES
Mecto //komannbl SendR (sraetiky Ha Beixon) wait("'GetStoreMessage");

//TlomyyeHne cooOIIEHUs OT CKJIaa O pe3yJbTaTax BHIIOJHEHHUS //KOMaH bl



//B pe3ynbTare MepBbIi MOAMIMITHUK I OCH T0DKEeH ObITh BbiaH wait("SendStoreCom");
//1oGaBiieHue B ouepeib KOMaH/I CKJIala Ha TOCIEeIHEE MECTO

//komannel SendR (staeliky Ha Beixon) wait("GetStoreMessage");

//TlomydeHne cooOIEeHUs OT CKJIaja O Pe3ybTaTaxX BBIMOJIHEHUS //KOMaHIbI.

//B pe3ynbTaTte BTOPOU MOIIUITHUK JIJIs1 OCH JTOJDKEH ObITh BhIaH wait("'SendStoreCom");
//[lob6aBneHue B o4epeb KOMaH]I CKJIa/ia Ha TIOCIeIHEeE MECTO

//xomanael Term (3aBepiieHue koman Beinaun) wait("'GetStoreMessage");

//TloryueHre cOOOMICHHS OT CKJIa/ia O PE3yJIbTaTaX BBITOJIHCHHS

//KOMaHIBI

finish();

}

} Ilpumep 5.1. Ilpumep dparmenta tecra (BapuaHT

1)

[Ipu pa3paboTke TECTOB HE 00SA3aTENbHO JOXKHAATHCS KaXJIOr0 COOBITHS, KOTOPOE JOKHO
MIPOUCXOJUTHh B COOTBETCTBUU CO CIIy4aeM MCMOJIb30BaHus. Jl0oCTaTOYHO BBI3BaTh Wait JJIsl COOBITUIA,
MOCJIE HACTYIJICHUS KOTOPBIX HAJI0 MEHATH COCTOSTHUE OKPYKCHHsI. B mepro 1 0)Ku1aHrst HACTYILICHUS
COOBITHSI, 3aJIaHHOTO B Wait, MOXET MPOUCXOAUTH JTH000E KOJIMYECTBO IpYrux coObiTwii. Bee atn
coObITHsI OynyT 3aHeceHbI B )KypHal. [Ipu HE0OXOAUMOCTH KJIaTh HE TIEPBOTO, & N-TO BHI30BA MOYKHO
BBI3BIBATh Wait C OJJHAM U TEM K€ IapaMeTpoM n pa3 (Harmpumep, B Iukie). [Ipu TakoM moaxoje Tect
OyZIeT ropaso Kopoue, HalpuMep MPUBEACHHBIH BhIIIE TECT Oy/IE€T BHIIISAECTH CIEIYIOIIUM 00pa3oMm:

class Testl:Test

{

override public void start()

{

StoreStat="32";//IIpuiien MOAUTUTTHUK
RollerPar="0 NewUser Depotl 123456 1 12 1 1";//ero napameTrpsl
AxlePar="1 NewUser Depotl 123456 1 0 12 12";//ueT ocu

CommandStatus="0";//koManaa yCIenHo NpuHsTa
StoreMessage="1";//koMaH/1a yCHEIIHO BHIMOJIHEHA
wait("SendStoreCom");//mepBblil NOAMINUITHUK IPUHST
wait("SendStoreCom");//BTOpoii MOAIIUITHUK TPUHSAT
RollerPar="1 NewUser Depotl 123456 1 12 1 1"; /6onblie HeT
MOJIIIUITHUKOB

AxlePar="0 NewUser Depotl 123456 1 0 12 12";//ecTb ocb
wait("SendStoreCom");//BpI1aua MOAITUTTHAKA
wait("SendStoreCom");//Bpliaua MOAIIUITHAKA

wait("SendStoreCom");//3aBepiieHue
Bb1au finish();} }

[Tpumep 5.2. [Ipumep dparmenta Tecra (Bapuanrt 2)

IIpakTnyeckas padora Nel4. Onucanue TeCTOBBIX MPOLEXYP.

Onucanue TeCTOBBIX MPOLEAYP



TecToBbie TIporienypsl - 3T0 GOPMATBHBIN JOKYMEHT, COAEPKAIINK OMMCaHUe HEOOXOIMMBIX
IIaroB JUIsI BBIITOJHEHHSI TECTOBOTO Habopa. B citydae pydHBIX TECTOB TECTOBBIE IPOIIEITYPBI COIEPIKAT
MOJIHOE OIMCAaHUE BCEX IIAroB M MPOBEPOK, MO3BOJISIFOIIMX MPOTECTHPOBATH MPOAYKT W BBIHECTHU
BepaukT PASS/FAIL. Ilponemypsl JOKHBI OBITH COCTABJICHBI TaKUM 00pa3oM, 4YTOOBI JIFOOOM
WH)KEHEP, HE CBS3aHHBIM C JIaHHBIM IPOEKTOM, OBLI CIOCOOEH aJICKBAaTHO NPOBECTU IIHKII
TECTUPOBAHUs, 00J1a1asi TOJIBKO CaMbIMHU 0a30BBIMHU 3HAHUSMU O TPUMEHSIOIIEMCSI HHCTPYMCHTAPUH.

Kak 3anycTuthb TecT
Ji1st TOro 4yTOOBI 3aMYCTUTh TECT, HYXKHO:

B metone Class1.Main co3aaTh SK3eMIUISp HOBOTO KJIacca U BbI3BaTh ero Metoj start. Tak kak
MeTO] start SIBJIIETCS BUPTYaJIbHBIM, TO MOKHO 00paIiaThCs K Te€CTaM, UCIOJIb3YsI CChUIKY Ha TUI Test.
OTO AenaeTcs Tak:

Test t = new <Bamr kj1acc-moToMokK Test>;

t.start();

CobpaTth ¥ 3ayCTUTh MPUIOKEHHE.

IIpoBepka pe3yJbTAaTOB BbINOJHEHUSI TECTOB (CPAaBHEHHE C 03KHIAeMBbIM Pe3yJbTATOM)

Ilocne 3aBepuieHHs TecTa CleQyeT IPOCMOTPETh TEKCTOBBIM KypHanm Tecta  (
.\SystemTesting\ManualTests\Tests\bin\Debug\log.log ), YTOOBI BEISICHUTb, Kakas
MIOCJIEIOBATEIBHOCTh COOBITHI B CHCTEME ObuIa pealbHO 3a(HuKCHpoBaHA (BBIXOJHBIE TAHHBIC) U
CPaBHUTh UX C O’)KUJAAEMBIMU PE3yJIbTaTaMH, 33/IaHHBIMU B crielU(pUKALIMK TeCcTOBOro ciryyas Nel.

Kak yxe ynoMuHasnoch, KpoMe KypHajia TecTa, CO3/1aeTcsl elle ¥ COOTBETCTBYIOLINM KYpPHAJ
cucreMsbl. B 000ux xypHanax coaepxutcsi nHpopMalnus o MPOUCXOAUBILUX B CUCTEME coObITUAX. Jlo
TOT0, KaKk BpPYYHYIO CpPaBHMBAaTh JKypHaJ TecTa C OXXKHUJIAEMbIMU pe3ysbTaTaMH, 3aJaHHBIMU B
crienuKauu TECTOBOTO Ciydas, Bbl MOXKETE€ HCMOIb30BaTh SystemLogAnimator (m. 14) mis
BU3yaJIM3allMM COOTBETCTBYIOIETO JKypHajla CHUCTEMbl W MOJYYUTh HarjisigHoe (B TOM 4YHCIe
PETPOCIEKTUBHOE) MPEJICTaBICHUE O TOM, KaK (YHKIIMOHHMPOBaja CHUCTEMAa. OTO BaXHO IpH
pa3paboTKe TECTOBBIX CIIydaeB, TOTOMY 4YTO, HE 3Has B JIETalsX, Kak paboTaeT cucreMa, MOXKHO
HamnMcaTh HenpaBWIbHBIA TecT. Heo6XonuMo HayuuThCsl OTIMYaATh, YTO BBl B JAEHCTBUTEIHLHOCTH
O0OHapyXWIH - OLIMOKY B CUCTEME WJIM pe3ysbTaT pabOThl HEMPABUIBLHOTO TECTA.

IIpuMep HeNPaBUJIBLHOIO TeCTa

[Ipennonoxum, uro Bel He noHsuin [lpunoxkenue 2 (FS) Bo Bcex aeransix U HENPaBHIBHO
COCTaBUJIM crienudukaiuio TectoBoro ciydas Nel u tect. Hanpumep:

//3amaeM cocTosiHUE OKpYKEeHHs (BXOAHbIE NaHHbIe) StoreStat="32";
//TIoCTyNUI MOIIUITHAK

//Tlonyyaem nH(pOPMAIHIO O PYHKIIMOHUPOBAHUH CUCTEMBI
wait("GetStoreStat"); //onpoc craTyca ckinaaa

//BMecTO TOr0o, YTOOBI HOMYYUTh HHPOPMAIUIO O MOALIUITHUKE C
//TepMHHaNa TOJIINITHUKA, Mbl XOTHUM MOJTYYUTh HHPOPMALIUIO

//06 ocH ¢ TepMUHaJa OCH
wait("GetAxlePar");

B »xypHaJie TecTa Mbl YBHJIUM CJICTYIOIIYIO HHPOPMAITHIO:
CALL: GetStoreStat 0

RETURN: 32

CALL: GetRollerPar

RETURN: 0 NewUser Depotl 1234561 121 1



CALL: GetAxlePar
RETURN: 1 NewUser Depotl 1234561 012 12

I'maBHOE - CYMCTb pa3o6paTbc;1 " UCIIPABUTDH CHeI_[I/I(bI/IKaI_[I/II-O TCCTOBOI'O Cliy4das U TCCT, €CJIN
BbI CaMU JOITYCTUIIA OIJ_II/I6Ky

IIpakTnyeckas padora NelS. BoinosiHeHre TeCTUPOBAHUS.

3aganue 3

Hns tectoBoro ciydass Nel HEoOXOIMMO COCTaBUTH HOJHBIM CIHMCOK BCEX BO3MOXKHBIX
albTepHATUBHBIX MyTed (cMm. mnoxapasnen "CHucok anpTEepHATUBHBIX myTed") M paszpaboTraTh
COOTBETCTBYIOILIUE TECTHI.

Kpome Toro, HeoOxoaumo:

. BbIOpATh caydai HCI0JIb30BAHUA Ha OCHOBAaHMU  J€peBa

pemeHui (

.\SystemTesting\Decision Tree.vsd );

. COCTaBUTbH MOIIATOBOE OMMCAHUE BHIOPAHHOTO CITy4yasi UCIIOJIb30BaHUS;

. YUY€CTh BCE aJIbTEPHATUBHbIE IYTH;

. COCTaBUTH CHeIU(UKALIUN TECTOBBIX CIy4aeB;

. pa3paboTaTh COOTBETCTBYIOIME TECTOBbIE CJIy4YaH (TecThl) ; 0 COCTaBUTh

TeCTOBbIE 0TYETHI (Tabs. 2.2).

IIpakTnueckas padora Nel6.

ABTOMaTH3aANMA TECTUPOBAHUSA C MIOMOIIBIO CKPUIITOB

06111215{ TCHACHL U MMOCICAHCTO BPEMCHHU MPEAYCMATPHUBACT MAKCUMAJIBHYIO aBTOMAaTU3alluIO
TECTUPOBAHHA, KOTOpass IMO3BOJIACT CHPABIATHECA C OonpmIMMU  OO0BEMAMH JaHHBIX H TECTOB,
HCO6XOI[I/IMLIX AJIs1 COBPEMCHHBIX ITPOAYKTOB.

B aToMm CJIy4dac 3aimyCK TECTOB U ITPOBEPKA TOT'O, YTO TECTUPYEMAA CUCTEMA ITPOILIa UCTIBITAHUA
Ha 3a/TaHHOM TE€CTOBOM CJIydae, 6y,IIeT OCYHICCTBIATECA aBTOMATUYCCKHU.

3nech ele pas moBTOpuM, uto GpyHkiuu B dll 6puIM mepenucaHsl Tak, YTO OHU 00palaroTCs K
cepBepy IS MoJTydeHus] HH)OPMAIMHA O COCTOSTHUW JIEMEHTOB KOMIUIEKCA M BO3BPAIAIOT CEPBEPY
uHpopManuioo O (QYHKIIMOHUPOBAHUM CHCTEMBI. J[Is1 3amaHusi COCTOSIHUS OKpYKEHHUsS ( BXOTHBIX
JAAHHBIX ) HEOOX0IUMO OOpaTUTHCS K CEepBEpY U IepeaaBaTh eMy HeoOxonumyro nHpopmaimio. B
JTAHHOM citydae OblT pa3paboTaH cepBep, KOTOPBIH KpoMme MprueMa W Tepeiadn WHPOpMAaluu elne
OCYIIECTBIISIET MPOBEPKY MPABWIBHOCTU TOBEIAEHUs cucTeMbl (puc. 6.1). OH mpenctaBiser coOoit
MOJIENIb TECTHPYEeMOH cucTeMbl. B paMkax Mojaenu 3aJaHbl OXHUJAeMble pe3yiabTaThl |
OCYILECTBIISICTCSI CPABHEHNE BBIXOAHBIX IAHHBIX C 0°KM1aeMbIMHU pe3yJibTaTaMu. XOTS CUUTAIIOCH,
YTO pa3paboTaHHas MOJIEINb SIBJISAETCS KOPPEKTHOM, OJTHON U HEMPOTUBOPEUYHUBOI, Y BAaC €CTh peajibHas
BO3MOYKHOCTh HAWTH OIMMOKHA U B CAMOM MOJIEIIH.

IIpu pa3zpaboTke TeCTOB ObUI MCIOJIB30BAH CICAYIOIIMN MOAXOA: O

COCTOSIHUE OKpPY)KEHHs 3ajaercs B TecTe ( BXOJAHbIE JaHHbIe ); O

pa3paboTaHHBIH cepBep:



o nepeaaeT UHPOPMAIIHMIO O 33JaHHOM COCTOSTHUU OKPYKeHHUH 110 3arpocy oT dll; o
nonydaeT ot dll uadopmanmo o GyHKIIMOHUPOBAHUH CUCTEMBI (BBIXOIHBIC JAHHBIC);

o CPaBHHMBACT BBIXOHBIC JJAHHBIE C 0KUAEMBIM PE3yTbTaTOM.
. nojryqaeMasi HHpOpMaIusi COXpaHsIeTcsl B )KypHaJIe TeCTa;
. crpoutcs Tabdauna nokpeitus FS (..\SystemTesting\ScriptTests\Logs\summary.html ).

ITogpoGHoe onucanue TecToBOro ciay4yas Nel

W3y4yeHne HaCTOAIIETrO MyHKTA MOJIE3HO IPEIBAPUTh O3HAKOMIICHHEM C I1.8, B KOTOPOM OIHCaH
HOAXOJ] K aBTOMATU3aIMU TECTUPOBAHUSI C TOMOIIBIO S3bIKAa CKPUIITOB. 37€Ch PACCMaTPUBACTCS TECT
Ha tcl, mogoGHbBIE TecThl HEOOXOIUMO OyAeT MHCaTh CAMOCTOSTEIBHO IPU BBHIMOJHEHUH 33JaHHM.
[TpuBenenHsIil mpumep ObLT pa3paboTaH B COOTBETCTBUH CO clielU(HKameil TectoBoro ciydas Nel.
Jns mpocTOTHl OyZleM CUUTaTh, YTO COOBITHS HMPOUCXOMAT IOCIENOBATENFHO B CTPOTO 33aaHHOM
nopsake. PeansHo Halla cucTeMa - MHOTOIIOTOYHOE MPHIIOKEHHUE, II0ATOMY TaKO€ YCIIOBHE 1aJIEKO HE
BCET/J]a MO’KHO FapaHTHPOBATH.

HipHan
CHCTERE]

Axde dll CucTtema

1L

Beating.dlf

Tabnmua
MKpEIMMA F S

HipHan
TECTS

Tecm

Puc. 6.1. Cucrema u ee okpyxeHue (CKpunThl) source bin\\srv.tcl
//3amyck cepBepa global StoreStat //craryc cknaga global
RollerPar //repmunan nonmmnuuka global AxlePar
//Tepmunan ocu global CommandStatus //Bo3Bpariaemoe
3HaYeHUe PYHKIHUU
//SendStoreCom o pe3yiabTaTax mnosyueHust kKomanasl global
StoreMessage
//coobIIeHre OT CKJIazia O pe3yabTaTax BBIMOJHEHU KoMaH bl global
rollers_found //1 (Mo>xHO MO100paTh MOIXOASIIHIA
//monmmnuuk unu 0 (Henb3s) global fds //cTpoka st rpadsl
"[ToxperTue FS" B uTOroBo# //Tabnuiie pe3yabTaToB TECTUPOBAHUS
(mo ymomuanwuto - Default) global last command //mocnenusist



KOMaH/J1a TecTupyeMoii cuctemsl global allowed //cincox

paspemeHHbIXx komans set fds "1.a.1; 1.a.4; 2.a; 2.c; 3.a; 4.c¢'

//TIOKpBIBAET 3aJaHHbIe MyHKTHI FS
StartTest Warehousetest0001 //3amyck Tecta Timeout 30

// mporecc TecTupoBanus OyaeT nmpepBan yepe3 30 cek

//3amaem cocTosTHIE OKPYKEHUS (BXOTHBIC
nanneie) set StoreStat 32 //IlocTynun NOIIIATTHUK
set RollerPar "0 NewUser Depotl 1234561121 1"

//cTaTyc 0OOMEHa C TEPMUHAJIOM MOALIUITHAKA

//(0 - ecTp TMOAIIMIHHMK) M €ro mHapaMeTpsl set
AxlePar "1 NewUser Depotl 123456 1 0 12 12"

//ctaTyc oOMeHa ¢ TepMuHaoM oc (1 - HeT ocH)

//m ee mapaMeTpsI

set CommandStatus 0 //komMaHa yCIIEIIHO IPUHSATA Set
StoreMessage 1 //komaH/a yCIIenIHO BBIIIOJHEHA set
rollers_found 1 //MoxxHO mog00paTh MOAXOAAIINI MOAMIUITHUK

//Tlonygaem uHPOpPMAITHIO 0 PYHKIIMOHUPOBAHUH CHCTeMbI Wait
"GetStoreStat *" 0 1

//Heorpanudennoe Bpems (0) xxaeM nonyueHus komauasl ("'ompoc
/lctatyca ckiaaa') v ecau KOMaH/ia He MoJIy4eHa, To OyaeT

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

//Heorpanudennoe Bpems (0) xaeM moyudeHus: KOMaH bl
//("mony4uTh HHGOPMAIIUIO O MOIIUITHUKE ¢ TEPMUHAIA ITOIIUITHUKA')

//m eciin KOMaHIa HE TMOIy4YeHa, To OyneT 3adukcupoBana ommuoka (1) set
allowed [list "GetAxlePar"]

//TlonyueHure KoMaH bl "MONY4UTh MHQOPMAIHIO 00 OCH C TEpMHUHANA

//locu" pa3pelieHo U He T0JKHO BBI3BATh OMIHOKY
Wait "SendStoreCom 1 *" 10 1

//B Teuenue 10 cekyH xx1eM noaydeHus: Komau sl ("' 100aBUThH B
//louepenb KOMaH] cKjazia Ha nepBoe mecto komanny GetR (1 -
//MOAYYUTH U3 IPUEMHHKA B STUEHKY)" U €ClIM KOMaHJa 3a 3TO

//BpeMs He TIoNTyueHa, To OyzeT 3adukcupoBana omuodka (1) Wait
GetStoreMessage 0 1

//Heorpanndennoe Bpemst (0) xaeM MosydeHrs KOMaHIbl
//("MoTyduTh COOOIIEHHE OT CKJIa/la O Pe3yJIbTaTaX BITOJIHEHHS
//koMaH/IbI") U €CITM KOMaH/a He MoJlyuyeHa, To OyJer
//3apukcupoBana omuodka (1)

//B pe3ynbTare MepBhIi MOAMIUITHUK TOHKCH ObITh
npuHaT set allowed [list] Wait "GetStoreStat *" 0 1

//HeorpanndyernHoe Bpemst (0) sxaeM morydeHus: KoMas bl ("'ompoc
//cTatyca ckiana') ¥ eciau KOMaHJa He TIoJTydeHa, To OyaeT

//3adpukcupoBana omuoka (1)



Wait GetRollerPar 0 1

//HeorpanndyeHHoe Bpemsi (0) jx1eM MoTydeHUs: KOMaH bl
//("monyYnTh HHPOPMAIIHIO O TIOIIIUITHUKE C TEPMHUHAIIA
//monmunHuKa") ¥ €CJIM KOMaH1a He MoJIy4YeHa, To OyaeT

//3apukcupoBana ommoOka (1) set
allowed [list "GetAxlePar"]

//Tlomydenre KoMaHabl "TIOJYIUTh HHPOPMAIIHIO 00 OCH C TepMHUHAJIA

//locu" pa3pelieHo U He JIOJDKHO BBI3BATh OMIHOKY
Wait "SendStoreCom 1 *" 10 1

//B Teuenue 10 cekyH xeM moaydeHus: KoMaH bl ("' 100aBUTh B
//odepenb KOMaH/I CKJiaJia Ha repBoe Mecto komany GetR
//(1 - momy4nTh U3 MPUEMHHUKA B A4YeiiKy)") U eciii KOMaH/a 3a

//3T0 BpeMs He TIoJTydeHa, To Oyzaer 3adukcupoBana omuoka (1) Wait
"GetStoreMessage" 0 1

//Heorpanudennoe Bpems (0) x1eM moyudeHus: KOMaH bl

//("OMYyYUTHh COOOIICHHE OT CKJIaa O Pe3yIbTaTax BBIMOJHCHUS //KOMaHIbI'") U €CITU KOMaH 1a
HE MoJIyYeHa, To OyaeT

//3apukcupoBana omuoka (1)
//B pe3ynbTare BTOPOM MOIIIUITHUK JOJIKEH ObITh IPUHST

//3agaeM HOBOE COCTOSIHUE OKPY)KEHHUS (BXOTHBIC
nannbie) set StoreStat 32 //[TocTynun moAIUITHUK set
RollerPar {1 NANAO00OO0O0O}

//cTaTyc oOMeHa ¢ TepMUHAIOM MOAIIUITHKKA (1 - HET MOIIMITHUK )

//m ero mapametpsl set AxlePar "0 NewUser Depotl
123456 1 0 12 12"

//ctatyc obmena ¢ TepmuHaioM ocu (0 - ecTh OCh) U
//lee mapaMeTpbl

/Monydaaem uHboOpMaIiio 0 GyHKIIMOHUPOBAHUHU cucTeMbl Wait
"GetStoreStat *" 0 1

//Heorpanudennoe Bpems (0) sxieM nomyueHus: komauasl ("'orpoc
//ctatyca ckiaga') v ecau KOMaHJ1a He MoTy4YeHa, To OyaeT

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

//Heorpanunuennoe Bpems (0) x1eM nojydeHus: KOMaH 1bl
//("mony4uTh HHGOPMAIIUIO O TOIITUITHUKE C TEPMUHATA
//moamunHMKa") ¥ ecM KOMaH 1a He oJy4eHa, To OyneT

//3adukcupoBana omuodka (1)
Wait GetAxlePar 0 1

//HeorpanndyeHHoe Bpemsi (0) jk1eM MoTydeHUsT KOMaH bl
//("mony4unTh UH(OPMAIIUIO O OCH C TEPMUHAIA OCH'") U €CITH
//komMaH/1a He TIoTy4eHa, //To OyneT 3aduxkcuponana ommoka (1)

//B pe3ynbTare H0JKHA IPUUTH OCh
Wait "SendStoreCom 2 *" 10 1



//B Teyenune 10 cexyH 1eM MmoydeHus: KoMaH bl ("' 100aBUTh B
//odepens KOMaH/ CKJIaJia Ha MmocjeHee MecTo kKomanay SendR
//(2 - ss9eiiKy Ha BbIX0/)") U €CIIM KOMaH/1a 3a 3TO BpeMsl HE
//monyuena, To Oyzaet 3adukcupoBana ommudka (1) if {![string
compare $last command "SendStoreCom 299900 1"]} {

//GbIa mocnaHa KOMaH/1a BBIATh MEPBbIM MOAIIMITHUK /Uit ocu Wait
"GetStoreMessage" 0 1

//HeorpanndyeHHoe Bpemsi (0) jx1eM MoTydeHUss KOMaH bl
//("MoITyduTHh COOOIEHNE OT CKJIa/ia O PE3yJIbTaTaX BITOIHEHHS
//koMaH/bI'") U €CITM KOMaH/a He MoJIy4eHa, To Oyer

//3admkcupoBana ommoka (1)
Wait "SendStoreCom2999011"01

//Heorpanndennoe Bpemst (0) xkaem moxydenust kKoman sl /("' 106aBUThH
B Ouepeib KOMaH/ CKJIaJa Ha [OCJIETHEE MECTO

/lxkomanny SendR (2 - aueliky Ha BbIXOM)") U €CIM KOMaH/a 3a
//3T0 BpeMs He TIoiy4deHa, To Oynet 3adukcupoBaHna ommoka (1)

//mocnanu KOMaHay BbIIATh BTOPOM MOAIIUITHUK

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

//ecnu ObLTa IOCTaHA KOMaH/a BbIIaTh BTOPOI MOALIMITHUK JJIs1 OCH
Wait "GetStoreMessage" 0 1

//Heorpanndennoe Bpems (0) sxaeM noaydeHus KOMaH bl
//("moayYnTHh COOOIIEHHE OT CKJIaJa O PE3yIbTaTaX BHIMOIHEHUS
//koMaH/bI'") U €CITM KOMaHJa He MoJlyuyeHa, To OyJer

//3apukcupoBana omuodka (1)
Wait "SendStoreCom2999001"0 1

//Heorpanudennoe Bpems (0) x1eM noJyuyeHus: KOMaH/1bl

//(" moGaBUTH B OuepeIb KOMaH/ CKJaJla Ha MOCeIHEE MECTO
//komanny SendR (2 - sueliky Ha BbIXOM)") U €CJIM KOMaH/a 3a
//3T0 BpeMs He moiy4yeHa, To OyneT 3aduxkcupoBaHa ommnoka (1)

//mocnanu KOMaHAYy BbIAATb HepBHﬁ INOAIIMITHUK

}
Wait "GetStoreMessage" 0 1

//Heorpanudennoe Bpems (0) sxneM noiyueHus: KoMmauas! ("MOTy4uTh

//coob1IeHre OT CKJIajia O pe3yibTaTaxX BbINOJIHEHHUS KOMaHabl'") U //ecin
KOMaHia He IoJjlyueHa, To OyzaeT 3adukcupoBana omuoka (1)

Wait "SendStoreCom 20 *" 0 1

//Heorpanudennoe Bpems (0) xaeM molydeHus KOMaH/Ibl
//("no0GaBuTH B //odepear KOMaH CKIaaa Ha MOCIeAHEE MECTO
//komanny Term (20 - //3aBepiiieHrie KOMaH] BbIa4n)") U €CIIN
//komaH1a HE TToNy4eHa, To OyneT 3adukcupoBana oumrroka (1)
Wait "GetStoreMessage" 0 1

//Heorpanndennoe Bpems (0) jx1eM MOTydeHUs] KOMaHIbI



//("MONIYyIHTH COOOIIEHHE OT CKJIaJa O Pe3ybTaTaX BBIMOTHEHUS
//xoMaHbI") ¥ €CIT KOMaH 1a He TIOJIy4YeHa, TO OyeT
//3adukcupoBana omubOka (1) EndTest

Jluctunr 6.1. Tect Ha tcl/tk

IIpakTnueckas padora Nel7.

ABTOMaTI/I3aIII/Iﬂ TECTUPOBaHUA C MOMOIIIBIO CKPUIITOB. Onucanue TeCTOBBIX nmpoueayp.

Onucanue TeCTOBBIX MPOLEAYP
Kak 3anycTurh TecT

3amycTuTh run.bat. B ¢aiine run.bat 3anmyckaercs tests.bat. daiin tests.bat comep>kUT KOMaHIbI
3aIyCKa TECTOB U YCTAHOBKHM HEOOXOIMMOTO COCTOSIHUS 0a3bl JaHHBIX:

osql -H <Host > -S <Server > -d WarehouseTCL -U sa -P sa -i sql\ClearDB.sql
//Be3piBaercs ckpunt ClearDB.sql u3 moakaraora sql.
/Mpennonaraercs, uto SQL Server BeimosHsieTcs Ha MamuHe //<Host>
Y Ha3bIBaeTcs <Server>.

//21n mapameTpsl ObUTH HACTPOSHBI aBTOMATHUYECKH NP //yCTaHOBKE
MIPaKTUKyMa.

//ba3a ganneix Ha3piBaeTcss WarehouseTCL. Ecin Ha3BaHuSA OTIMYAIOTCH,
//He0b6X0AMMO 3aMEHUTH MapaMeTPbl KOMaHIHOU cTpokH yTHINTh OSQL:
/I -h <host> - 3amaet uMms xocrta, Ha KOTOpoM BhInonHseTcss SQL Server;
// -s <server> - UMsl CepBepa;

/I -d <db> - ums Ga3bl JaHHBIX;

// -u <username> - UM IMOJIL30BATEIIS; //

-p <password> - mapoJs;

// -1 <script> - ums ckpunita SQL. bin\launcher
tests\warehousetest0001.tcl //Bei3biBaetcs

tect warehousetest0001.tcl copy log.txt

logs\warehousetest0001.txt

//®aiin log.txt (J0T TeCTUpyeMO CHCTEMBbI) KonupyeTcs B (haiin
//warehousetest0001.txt. J[1s UCKITFOYSHMS 9acTH TECTOB U3 Habopa

//MOCTaTOYHO 3aKOMMEHTHPOBATH COOTBETCTBYIOIIME CTPOKH (KOMaH[a
//REM).

IIpakTHyeckas padora Nel8.

IIpoBepka pe3y1bTaTOB BBINOJHEHUS TECTOB.

IIpoBepka pe3yJibTaTOB BbINOJHEHHSI TECTOB (CPABHEHHE € 0KUIAEMbIM Pe3yJbTATOM)
B sTtom CJIy4dac 3a1yCK TCCTOB U ITPOBCPKA TOT'O, YTO TCCTUPYCMAA CUCTCMaA ITPOIIJIa UCIIBITAHUA
Ha 3aJaHHOM T€CTOBOM CJjIy4dae, OCYHICCTBIACTCA aBTOMAaTUYCCKU U PE3YJIbTATHI IIPECACTABIIAIOTCA B



BUJE TAOJUIbI, 3[1eCh, KaK U B MIPEIBIIYIIEM CIy4yae CO3JAeTCs JKypHal TecTa, a TakXKe MOXKHO
ucnoip30Bath SystemLogAnimator s BU3yalu3aluy KypHaia CUCTEMBI.

IIpumep HenpaBUJIBLHOIO TECTA

PaCCMOTpI/IM TOT XKC€ MPHUMEP HEMPABUIIBHOI'O TECTA, KAK U B CIIy4a€ py4YHOI'O TCCTUPOBAHMUS:
HpI/I IOCTYIUICHHUH MMOAIIWIIHKUKA BMECTO TOTO, YTOOBI IMOJIYYUTD I/IH(i)OpMaI_II/II-O O IIOJIIMITHHUKEC
C TCpMHUHAJIAa TOAIIHUITHUKA, Mbl XOTHUM IIOJIYYHUTb I/IH(i)OpMaI_II/IIO 00 ocu ¢ TEPpMHUHAJIa OCH.

Y6enureck, 4To cucteMa QyHKIIMOHUPYET MO-APYTOMY.
3ananmue 4

Hy)KHO BBIINOJTHUTD TE€ K€ 3aIaHUHA, YTO ! JIA PYYHOI'0 TECTUPDOBAHUA.

IIpakTnueckas padora Nel9.

ABTOMaTH4YecKas regepanust TeCTOB Ha OCHOBE (l)OpMa.TIbHOFO OIMUCaHus.

Tectbl cocraBnsitoTcs Ha OcHOBe crnenudukanuu TtpeboBanuit. [lpu dopmynupoBanuu
TpeOOBaHUI Ha €CTECTBEHHOM $I3bIKE CYLIECTBYET MpoOIeMa UX pa3IMuHbIX TONKOBaHUU. OIHUM U3
CIIoCc000B M30EKaTh 3TOTO SIBJISICTCS MPUMEHEHUE (DOPMATTBHBIX SI3BIKOB YIS OTIMCAHUS CTPYKTYPBI U
nosenenus cuctemsl (UML, SDL, MSC). Kpome Toro, onucanue Tpe6oBaHuii Ha (OPMATBHOM SI3bIKE
ABIIAeTCS (DOPMAJIBHBIM ONKMCAHUEM TECTOBBIX CIy4yaeB, HA OCHOBE KOTOPOrO MOXKHO I'€HEpUPOBATh
TECTOBBIM KOJ. B mpakTukyme 1 co34aHMsSI TECTOB OYyJeT HCIOJIb30BaThCS S3bIK JHAarpamm
B3aumojeiicteus (Message Sequence Charts, MSC - m.11). B sTom cimyyae mojx TectoM Mbl OyaemM
MOHMMATh €ro npeacTaBieHue B Bujae MSC- nuarpaMMel.

B Ilpaktukyme g peanu3alli TECTUPOBAHUSA HCIIOJIB3yeTCs ydeOHas cucrema
aBToMaTu3anmu TectupoBaHuss TAT - Test Automation Training. Ha BXoj cuctema npuHUMaeT
dbopmanbHOe onmcanue TectoB B Buae MSC nuarpamm (B TekctoBoM dopmate MSC PR). Ha ocHoBe
stux MSC nuarpamm M KoH@urypanuoHHoro Qaitna (B gopmare XML), koTopblii omnucbiBaeT
uHTepdeiic Tectupyemoil cuctemsbl, reHepupyerca Tect Ha C#. (MHrepdeiic Tectupyemoro
npunoxenus (Application Under Test - AUT) conepxuT curnaibl, COOOLIEHNS, TPaH3aKIHH, KOTOpbIE
CUCTEMAa MOJKET MOCHUIATh TECTOBOMY OKPYKEHHUIO MIIM MOKET IPUHUMATh OT TECTOBOT'O OKPYKEHHUS).
s 3amycka CHUCTEMBI ¢ 3TMM TECTOM HEOOXOAMMO Hamucatb Wrapper, KOTOpBI TpaHCIHpPYeT
CUTHAJIBI OT TECTa K CUCTEME U HAa00OPOT.

Takum oOpa3zoM, METOAMKA TECTUPOBAHUS CUCTEMBI C TOMOIIBI0 TAT BBITJISIAUT CIIEIYIONTUM
obpazoM:

. HanucaTh Wrapper Ui TECTUPYEMOI CUCTEMBI;

. co3aath (aiin KOHPUTypauuu;

. co3naTh (hopMaibHOE OMUcaHue TecToB B Buse MSC-nuarpamm;

. HapucoBath MSC-nuarpamMmel B MS Visio;

. CreHEepHUpPOBaTh C MOMOIIBI0 MaKpoca TecToBbIH ¢aiin B popmare MPR;

. Hactpouth B ConfigTAT npoekT Tecta (ykazarh MyTH) WK Habopa TeCTOB;
. 3aIyCTUTh TECT UM Ha0OP TECTOB;

. MIPOAHAIIM3UPOBATH MOTydaeMble log-hansl.

B nmannom cmydae wrapper u (aitn koHpurypanuu (TepBbI€ IBa MYHKTAa METOIUKH) YXKE
CO3/aHBbI, TOATOMY BaM HEOOXOAUMO Oy/IeT BHIMIOTHUTH TOJIBKO II. 3-6.



B paccmarpuBaeMoM moaxoje HE TOJIBKO 3aIyCK TECTOB M MPOBEPKa PE3yJIbTAaTOB MPOTOHA
TeCTOBOI0 cjay4yasi OyayT OCYIIECTBIATHCS aBTOMAaTHYECKH, HO M CaM TECTOBBIH KOX Oyaer
TE€HEpUPOBATHCA ABTOMAaTHUeCKU Ha ocHoBe MSC-auarpammsl (puc. 7.1).

ITpu pa3paboTke TECTOB ObUI HCIOIB30BAH CIIEAYIOIINI TOIXO!

Kornma peanusyercst onpeneneHHOEe cOOBITHE, MOJIENb MOCBUIAET CUTHAJ 3aIpoca COCTOSIHUSA K
TECTOBOMY OKPY>KEHHIO.

. M-
WS Wisio Waxpoc

J1L0L ConfigSiC

FR

Config

Tar Naor TecTa

CHCT eMEl

Puc. 7.1. Cucrema u ee okpyxeHue (aBToMaTHuecKas FeHeparus)

CocrosiHMEe OKpYKEHUS 3a/1aeTcsl B TecTe ( BXOHbIE JaHHbIE ) B BUJIE IApaMETPOB CUTHAJIOB.
Tect Bo3Bpamaer cocrossHue okpyxeHus ( StoreStat, AxlePar, RollerPar, StoreMessage,
CommandStatus ), moceuiasi MOJEIHM CUTHAJ C TApaMeTPaMy B COOTBETCTBUHU C 3alIPOCOM.

[Tomy4yaemast HHpOpMALIUs COXpaHIETCs B )KypHaJle TecTa.

Test Mokl

Start warehousetest0013 50"

Set=toreStat

(GetStoreStatRes 16,0)



http://www.intuit.ru/studies/courses/48/48/lecture/1457?page=1#image.7.1
http://www.intuit.ru/studies/courses/48/48/lecture/1457?page=1#image.7.1

Puc. 7.2. Bzaumoneiicteue Tecta u mojenu (MSC-nuarpamma)

IMpakTnyeckas padora Ne2(. Onucanue TeCTOBBIX MPOLEXYP.

ITogpoGHoe onucanue TecToBOro ciay4yas Nel

N3yyenne maTepuana HACTOALIETO ITYHKTA IIOJIE3HO MNPEABAPUTH O3HAKOMIJIEHHEM C 1. 9,
COZIEp’KaIlMM OIMCaHHE ITOAXO0Ja K aBTOMATHYECKOW reHepanuu TecToB Ha ocHoBe MSC. 3xech
paccMaTpuBaeTcs TeCT, NpeAcTaBisomuil coboit MSC-nuarpammy, co3nannyio B Visio. [TomoOHbie
TECThl HEOOXOIUMO OyzeT pa3paboraTh (HApUCOBATh) CAMOCTOSTEIILHO IPU BBIMOJHCHUU 3aaHHM.
[IpuBenenHbIil npuMep ObUT pa3paboTaH B COOTBETCTBUH CO CrielU(HKanuel TecToBoro ciuydas Nel

(puc. 7.3).
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Puc. 7.3. TectoBblii ciyuait Nel



Onucanue TeCTOBBIX NMPOLEAYP

Kak creHepupoBath H 3al1yCTUTh TeCT

N3ydyeHne martepuana HaCTOSALIETO MyHKTA MOJIE3HO MIPEABAPUTH O3HAKOMJIEHHEM ¢ 1. 12, 13,
COJICpXKaIlMMHU OTNHUCaHue Hucnonb3oBaHnus MS Visio mns reneparmuu MPR ¢aiinoB u omnucanue
koH(purypupoanus - ConfigTAT.

Ha manHOM 3Tare uemonb3yercs TecT, MpeacTapistonmii coooit MSC- quarpamMmmy, CO3JaHHYIO
B Visio. /lanpHelme 1eiCTBUS OMUCHIBAIOTCS CASAYIOIIECH METOTUKOM:

l. 3amyctuth Microsoft Visio.
2. 3arpy3uts Stensil ( File->Open->MSC.VSS wumu File->Open Stensil -
>MSC.VSS).

Visio BbAACT IpeayNpexaeHUEe O TOM, YTO JaHHbIN stensil conep:kut makpocsl. Ha npexynpexaenue
cienyet orBeTuTh "Enable macros".

3. OTKpBITH CYILECTBYIOIIHM TECTOBBIN ciry4yan Nel -
Warehousetest0001  (

.\SystemTesting\TAT Tests\Tests\Tests\Tests.vsd ).

4. Hna renepaunn MPR BbeBath crienyrommii makpoc: Tools->Macros -
>MSC>Modulel->Parse. B ykazanHoii manke Oyaer coszman MPR-daitn ¢ umenewm,
COOTBETCTBYIOLIMM UMEHH TEKYIIEeH cTpaHuIsl B Visio (

.\SystemTesting\TAT Tests\Tests\WarehouseTest1\warehousetest0001.mpr ).

5. 3anyctuth ConfigTAT.

6 B mento File -> Open BbiOpath TecToBbIN citydaii Nel.

7. Br16paTh HacTpoiiku - ycTaHOBUTH 10 ymodanuio (Set ALL to default).

8

3amyck - renepanus u 3amyck Tecta (Run ALL).

IIpakTyeckas padora Ne2l. Ilposepka pe3yJibTaTOB BbINOJTHEHHUS TECTOB.

IIpoBepka pe3y/ibTATOB BHINOJHEHHUS TECTOB (CPAaBHEHHE C 0:KUIaeMbIM Pe3yJIbTATOM)

B sTOoM cityuae 3amyck TeCTOB M TpOBEpPKa TOTO, YTO TECTHUPYyEMasi CUCTEMA MPOIILIA UCTIHITAHUS
Ha 33/IaHHOM TeCTOBOM CJIy4yae, OCYUIECTBISETCS aBTOMATUYECKH, KaK M B MPEAbIAYILIEM Cllydae
Cco3MaeTcs JKypHal TecTa, a TakKKe MOXKHO UCHoib30BaTh SystemlLogAnimator (m.14) mis
BU3yaJIM3alliH )KypHaIa CUCTEMBI.

Jns mpocMoTpa TPOTOKOJOB TECTUPOBAHUS HAAo0 ucmonb3oBaTh Tpymmy "Test Logs"
ConfigTAT u MOXHO TpocMaTpUBaTh:

. MpOTOKOJ TecTupoBaHus B Buae html-ctpanuust (HTML log).
. MIPOTOKOJI TECTUPOBAHMS B BUE txt ¢aiina (Text-log).
. MIPOTOKOJBI B (hopMaTe mpr (OTACIBHBIA MPOTOKOJ IS KaXKJoro testcase- a u

Ka)KJJ0W UTepaIiy TECTa), KOTOpble MOKHO OTKPBITH B porpamme Telelogic HaxaTreM KHOIIKU
"View" (MPR logs).
IIpumep Tecra ¢ omMOKOM

Ha puc. 7.4 mpencraBnena numarpamma tecta ¢ omubkoi. Mcmons3ys FS, neoOxommmo
OOBSICHUTH IPUYMHY HEKOPPEKTHOCTH TECTOBOT'O CITydasi.
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Puc. 7.4. Tect ¢ ominOkon 3aganue

5

Jlnst cimydast aBTOMaTH4YeCcKOro TeCTUpoBaHus Ha ocHOBe MSC-uarpaMm HyKHO OBTOPUTH T€
K€ 3aJIaHUsl, YTO U JUIsl PyYHOI'O TECTUPOBAHMUSL.

IIpakTnyeckas padora Ne22. Onucanue py4Horo TeCTHpOBaHus.

Peanuzanus BeIOpaHHOTO TOAXOAa JUIsl pyyHoOro tectupoBanus npuogutcs B Classl.cs (
.\SystemTesting\ManualTests\Tests\Class1.cs ).

Bce kmaccel BXOAST B NPOCTPAHCTBO HMMEH Tests. DTO MPOCTPAHCTBO MMEH COJECPKHUT

CJICAYIOIUC KJIACChI:



Classl - rnmaBHbIM kijacc mnpwiokeHus. CoAepXUT CcTaTHYeCKWid Meroa Main,

BBI3BIBACMBIi ITpH 3aITyCKE,

Test - abctpakTHbIi (abstract) kmacc, peanu3yrlOmuid OONIYIO JJisi BCEX TECTOB
GyHKINOHATBHOCTD. CONEPKUT CIETYIONIIE METOIBI:
o public Test() - xoHcTpykTOp. CO3/MaeT CEpBEPHBIM COKET W 3aIlyCKaeT CepBep; o
protected void wait(string st) - oxkxugaet nosyderus ot dll BpI30Ba, HAUMHAKOIIIETOCS
CO CTPOKU st ;
o protected void finish() - oGpabarsiBaet nocienuuii 3anpoc ot dll u 3akpeiBaer
CepBEPHBIN COKeT; o Virtual public void start() - 3amyckaeT Tect. B KaX10M KOHKPETHOM TECTE
nepeornpeenseTcs.

Kpowme toro, kmacc Test comepxut nsaTh protected moneit Tuma string:

. StoreStat - craryc cknaza;

. AxlePar - TepmuHan ocwu;

. RollerPar - TepmMuHan noammnHmuKa;

. CommandStatus - Bo3Bpamaemoe 3HaueHue ¢yakinuu SendStoreCom ; 0O

StoreMessage - coo0IeHue ot ckiaja.
Kak co3pare cBoii Tect?

Z[J'ISI CO31aHHA HOBOI'O TECTa H€O6XOI[I/IMO BBITIOJIHUTB CJICAYROIIUC JEHUCTBUS:

. €03/1aTh HOBBIN KJIaccC, ABJISFOIIHUHICS ITOTOMKOM Test ;
. MepeonpeeuTh B HeM MeToJ start(), 4ToObI peann3oBaTh PYHKIIMOHAIBHOCTH TECTA!
o 3a1ath coctosinue okpyxenus ( StoreStat, AxlePar, RollerPar, StoreMessage,

CommandStatus ); o )1aTh, KOT/1a TPOU30UIET ONpeIeTICHHOE COOBITHE (BBI30B Wait, B KOTOPOM HAJI0

3a1aTb CTPOKY IJId BbIXOJAa U3 COCTOSAHUA O)I(I/I,Z[aHI/ISI); o
3a1aTb HOBOC COCTOSIHHUEC OKPYKCHHUA U T.[.

0 .
TECT JIOJDKEH 3aBepiaThes Bbi3oBoM finish(). B

O6HICM BUJAC TECCT BBITJIAAUT TaK:

override public void start()

{ <sanmanue mepeMeHHBIX> Wait(<CTpoka>);
<3a/laHue IePEeMEHHBIX>

wait(<cTpoka>);

.fll;lish();
b

IIpakTnyeckas padora Ne23. AproMaTH3anusi TECTHPOBAHUSA C IOMOLIbIO
ckpuntoB. Co31aHue CBOMX TECTOB.

Kak co3nartsb cBoii TecT?

B nmanHOM citydae ncnonb3yercs TOT jKe MPUHLMIL, YTO U IIPH PYYHOM TECTHPOBAHUU:

. 3agaTh coctostHue okpyxkeHus ( StoreStat, AxlePar, RollerPar, StoreMessage,
CommandStatus );

. KOaTb, KOraga B CUCTEMCE HpOI/ISOfIﬂeT OIMPCACIICHHOC CO6I>ITI/I€;



. 3a7aTh HOBOE COCTOSTHHE OKpY>KeHUs; O U T.1.
Kaxnplii TecT 10J1:KeH ObITH NMPEACTABJIEH B CJIEIYIOIIEM BH/IE:
3AT'OJIOBOK

BJIOK

Wait <ycnoBue>

BJIOK

Wait <ycmoBue>

EndTest
OmnuieM TH 3JIEMEHTHI 00J1ee T0IpOOHO.
Onucanmne 3aroJI0BKa

3aroj0BOK TeCTa COCTOUT U3:

. KOMaH/IbI 3aITyCKa CepBepa;

. komaH] global, ycraHaBiIMBaOMMX AOCTYN K TI00ATBHBIM MEPEMEHHBIM COCTOSIHUS
OKpYXKECHUS,

. koMan bl StartTest, 3amarormieit uMst Tecta (OHO HE 00S3aTENIBHO JOJKHO COBIAJIAThH C

uMeHeM (aiina).

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

StoreStat  // cratyc cknana global AxlePar

// repmunan ocu global RollerPar  //

TEepPMHUHAJ MO/IIUITHUKA

global CommandStatus // Bo3Bpamaemoe 3HaueHue QyHKIUH
/I SendStoreCom

global StoreMessage // coobieHue ot ckiaaa

global rollers_found // 1 (MoxHO mogo0paTh MOAXOASIIIHIMA
// mogmunHUK) win 0 (Henb3s)

global fds // crpoka ans rpagsl "[lokpsitue FDS"
//'B UTOTOBOM Tabuu1ile pe3yIbTaTOB

/I TectupoBanue (mo ymomuanuio - Default) global
last command // mocneaHsas KOMaH1a TECTUPYEMOM CUCTEMBI

global allowed // CINCOK pa3pelIeHHbIX KOMaH/, X
// moTy4eHne JOJKHO BI3BIBATh OIINOKY
StartTest <umst>  // 3amyck Tecra

Onucanue 0J10KA
Kaxapiii 6510k ycTaHABIMBAET 3HAUYCHUS OJTHOM WK O0Jiee TEPEeMEHHBIX OKPYKESHHSI.

Hanpumep:
Set StoreStat 32

IIpakTuyeckas padora Ne24. Onucanue KOMaH/I.

Onucanue Wait

Komanna Wait ucnonb3yeTcst 1151 U3MEHEHUSI COCTOSIHUS TECTOBOTO OKPYXXEHHS B OTBET Ha

JIEUCTBUS CUCTEMEIL.



[Ipu BBIBOBe mpomemypsl Wait CKpUNT BXOIUT B COCTOsSHHME OkumaHus. OOpaiieHue co
CTOPOHBI CHUCTEMBI IMPUBOJUT K 3aBEPIICHUIO COCTOSHHS OXKUAaHHs. Eciu ycioBHE BBITOJIHEHO, TO
OTBET Ha 3TO obOparmieHue Oyner chopMHpOBaH HAa OCHOBE CIEAYIONIETO OJIOKA, WHA4Ye - HA OCHOBE
IIPEIBIIYILETO.

Wait <komanma> <BpeMs> <00s3aTeIbHO>

<KOMaHAa> OMpeJesieT KOMaH/y CUCTEMBbI, KOTOpas MPUBEIET K MEPEXOo]y B CIECAYIOIIUMA
0J10k. MOXHO HMCIIOIB30BaTh CTaHIaPTHBIC CUMBOJIBI TIOJICTAHOBKH *, ?, [];

<BpeMs> onpenenser Bpems oxuaanus. Ecnu 3anath 0, TO Bpemsi He OTrpaHUYEHO;

<00s3aTeNnbHO> JaeT BO3MOXHOCTh HE (PopMHpOBaTH OMIMOKY, €CIM 3a 3aJaHHOE BpEeMs
Tpebyemasi komaHza He OblIa momydena. Ecnu 3amana 1, To B cirydae HemosydeHUs: KOMaHIbl OyaeT
chopmupoBana ommoka, a eciia 0, To ommOKu He OyaeT.

[IpuMeps! HCIIOIB30BAHMS:

Wait 27277777 10 0 - xxnate 10 cexynn (komanna ZZ7Z7777 sBisercsi HEAOMYCTUMON U He
MOJKET OBITh MOJTy4YeHA)

Wait "GetStoreStat *" 0 1 - xnmate xomanasl GetStoreStat ¢ nroObiMH MapaMeTpamMu
HCOTPaHNYCHHOC BPEMA

Wait "SendStoreCom 2 *" 10 1 - sxxgate komanasl SendStoreCom ¢ nmepBbIM apaMeTpoM 2 u
IIPOU3BOJIBHBIMU OCTaJIbHBIMU IapamMeTpamMu B TeueHue 10 cexkyHa, eciii OHa HE IoJy4yeHa, OyJeT
3aMKCUpPOBaHA OIIMOKA

Wait ZZ77777 0 0 - 6ecKOHEYHOE OKUIAHUE.

Tax kak oxunanue B npouenype Wait npepbiBaeTcsi TOJBKO MPU MOCTYIUIEHUH 3arpoca OT
CHCTEMBI, TO B CIy4yae OTCYTCTBHUS 3alpoCcOB (CHCTEMa 3aBUCIIa M HUYErO HE JeNaeT) TEeCT TakkKe
ocTaHaBiIuBaercsa. I NpenoTBpallleHHs] TaKOW CHTyallMM HCIIOJB3YETCs CIIENyoIas KOMaHJa:
Timeout <Bpemsr>.

<BpeMms> OIpeJessieT YUCIIO CEKYH I, 0CIe KOTOPOro Mpoliecc TECTUPOBaHUs OyIeT MpepBaH.
ITpu sTtoM B xypHan Tecta Oyzmer 3aHeceHo coobmeHne TIMEOUT. CpabarbiBanue TaiimayTa
NPUBOJUT K 3aBepieHuto Tecta. Komanaa Timeout 0 oTMeHsIET orpaHUYeHUE BPEMEHHU.

Onucanue allowed

PaccmoTtpum nepemennyto allowed Oonee moapoOHO. OHa COAEPXKUT CHHMCOK TeX KOMaH[,
MOJTy4EeHHE KOTOPBIX Pa3pelIeHo u He TOJDKHO BBI3BIBATh OMMOKY. Hampumep, B ciieayronieM npumepe
BbI30B GetAxlePar He cipoBorpyer ommoKy:

Set StoreStat 32

Wait "GetStoreStat *" 0 1

Wait "GetRollerPar" 0 1

Set allowed [list "GetAxlePar"]

Wait "SendStoreCom 1 00100 0" 0 1

OnHako ommOKa BCe K€ BO3HUKHET, €CIIM JaHHAs KOMaHJa B JAHHOW CHUTYaIlUH SIBIISETCS
HenonmycTuMoil. HecMoTpst Ha TO, 4TO IpoBepKa pealm3oBaHa B CKpHNTe Srv.tcl, ncmosnb3oBaHue
koman 16l Wait 1 ciicka allowed MoryT y)xecTounTh IpoBEepKy. 3HaUeHHUe M0 ymoryanuto ais allowed
- " * " B aTroM ciy4ae MpOBEpKYy MPOXOAST Bce KoMmaHabl. Bxon B mpoueaypy Wait BbI3bIBacT
pacmpenue crnucka allowed 10 MoMeHTa BbIXOJa M3 HEe, TaK YTO OXKMJAeMas KOMaH/a CUCTEMBI
BCErJa IMPOXOJUT MPOBEPKY HAa MpPUHAMISKHOCTh crnucky allowed. B cmmcke allowed moxxHO
3a1eliCTBOBATh CUMBOJIBI IOACTaHOBKH.

IpakTnyeckas padora Ne25. Onucanue apromaTu4deckoii renepanun MSC TecToB



Kak co3pare cBoii Tect?

B nmanHoM ciyyae moj TecTtoM Mbl OyleM MOHMMATh €ro IpeICTaBiIeHHE B BHJE
MSCnauarpammbl. B kadectBe 00bekTOB MBI Oynmem paccmarpuBaTh TecT (Test) m tectupyemyro
cucreMy (Model). O6MeH coOOImEeHUsIMU MEXKTY TECTOM M MOJIENbIO MToKa3aH Ha puc. 10.1.

Korma B cucreme mnpouCXOAUT ONpeAesieHHOE COOBITHE, OHAa 3alpalldBaeT COCTOSHHE
OKPYKCHHSI, TOCHLIasi CHTHAII TECTOBOMY OKPYXEHHUIO.

Tect Bo3Bpamaer cocrosinue okpyxkeHus ( StoreStat, AxlePar, RollerPar, StoreMessage,
CommandStatus ), mochuiasi MOJICIH CUTHAI C TTApaMEeTPaMU B COOTBETCTBHUH C 3aIIPOCOM.

Test Wodel

3anpoc COCTOAHWA OKDYHEHWUS

EBosppaT cOCTOAHKUA OKPyKEHWA (3HEYSHWA
NepemMeHHbIX OKPYHEHWA)

Puc. 10.1. B3anmoaeiicTBue Tecta 1 MOJIEINA

CTpyKTypa u onucaHue COAEP:KMMOr0 KaTajoroB
B nmanke Documents Haxoaurtcs:

. FDS;
. HLD;
. [IpakTHKyM (3TOT TOKYMEHT).

(=143 Practice

5 Lj Documents
Fﬂ{;] IntegrationTesting
-] ModuleTesting
-] SystemTesting

[Tanka IntegrationTesting  conmepxxut MIPOEKT Visual Studio .NET ¢
IPUMEPOM MHTETPAllMOHHOTO TECTa.

[Tanka ModuleTesting cogepxxut npoekT Visual Studio .NET ¢ npumepom MOayIBHOTO TeCTa.

B manke SystemTesting\ManualTests cogepkutcst mpoekt Visual Studio .NET ¢ npumepamu
CUCTCMHBIX PYUYHBIX TCCTOB.
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=] SystemTesting

=] ManualTests
c {2 Tests
=] ScriptTests

(1 Bin

: | Logs

(] Model

- saL

(] Tests
=-_] SysLogAnimator
. {1 Data
=] TATTests

(] ConfigTaT

2-(1 tat

P 1 bin

_ ] templ

#-] Tests

B mankxe SystemTesting\ScriptsTests comepxaTcs HpuUMEpbl TECTOB C HCIHOJIb30BAHUEM
CKPHIITOB:

\bin - cogepxkuTt nporpammy launcher.exe, caiin srv.tcl u Bcnomorarenbusie ckpunthl header.tcl
u footer.tcl, ucronszyemsie s GpopmupoBanusi CTpykTypbl html-otdera. [Iporpamma launcher.exe
3aMyCKaeT TECTUPYEMYIO0 CUCTEMY M TECTOBBIM CKpPUIIT Ha BBIIIOJIHEHHUE, a MOCIIe 3aBepIICHUs TecTa
3aBepIIIaeT BHIMOJIHEHHE CUCTEMBI.

\logs - log-daitnbl npoiinenHbix TectoB ( *.log ), log-gaitnbl Tectupyemoit cuctemsl ( *.txt ) u
oOuuii otyetr summary.html.

\model - ucronHUMBIE Qaiibl TECTUPYEMOI CUCTEMBI.

\sql - SQL ckpunTsl /y1si yCTAHOBKH 33JaHHOTO COCTOSIHUS 0a3bl TAHHBIX.
\tests - TecToBble CKpUNTHI Ha si3bIke TCL.

[Tanka SystemTesting\T ATTests conepxut:

\ConfigTAT - nporpamma ConfigTAT st HacTpoiiku u 3amycka tectoB TAT:
\tat - cucrema aBromarusanuu rectupoanus TAT.

\Tests\config\config.xml - xml ¢aiin, onuceiBaronuii Tectupyemyro cucremy (AUT), TectoBoe
OKPYXCHHE U CUTHAIIBI MEX/Ty HAMH.

\Tests\Model - Tectupyemas cucrema application under test.
\Tests\mpr - mpr-¢aiiibl, OMUCHIBAIOIINE TECTHI.

\Tests\SQLScripts - sql-ckpunTbl i MOATOTOBKM 0a3bl JAHHBIX K KOHKPETHOMY TECTY.
\Tests\Tests - stencil gnst Visio u MSC-auarpammsl TecToB B Visio.

\Tests\WareHouseTestNe - paboune nanku TecToB.
\Tests\ *.tcf, tests.ltc - coxpanennsie koHpurypanuu rectoB u Testsuite- a s ConfigTAT.

[Tanka SysLogAnimator comepxut ocHOBHBIEC (ailibl: Ombmuorexa DirectX, 3amyckaembrid
¢aitn LogAnimator.exe 1 KOHGUTyparmoHHbIH ¢aiin LogAnimator.cfg.

[Tanka SysLogAnimator\Data comepxut HeoOXoauMbIe JUIsl pabOThl aHUMATopa rpaduuecKue
(babI.

IIpakTyeckas padora Ne26. S3bIk 1marpaMm B3aUMOJeHCTBHS.

Onucanune MSC



A3pik muarpamm B3auMmozeicTBus (Message Sequence Charts, MSC) - 3To sA3BIK ONMUCAaHHS
MOBE/ICHHS CUCTEMbl B BHJIE IOCIEAOBATEIbHOCTH COOBITUNA. COOBITHS MOTYT OTHOCHTBCS K
OTJICIbHBIM KOMIIOHEHTaM CHCTEMBI, K B3aMMOJECHCTBUAM MEXAY KOMIIOHEHTaMHM CHUCTEMBI JUOO K
B3aMMOJICHCTBUIO MEXIy CHUCTeMOH U ee OKpyxkeHHeM. (OCHOBHOE Ha3HayeHHE Jauarpamm
B3aMMOJICHCTBHUSL - OINKCAaHUE T[OCJIEI0BAaTeIbHOCTEH JOMYCTUMBIX B3aUMOJCHCTBUI MEXKIY
KOMITOHEHTaMH CUCTEMBI i CUCTEMOM U ee OKpyKXeHueM. [lnarpaMmMbl n300pakatoTcst B rpaduaeckom
BUJIE, HO CYILIECTBYET Takxke TekctoBas ¢popma MSC-guarpamm. O6e Gopmbl nepeBoAsITCS B3aUMHO
OJIHO3HAYHO APYT B ApyTa.

PazHoBUIHOCTM JAMarpaMM  B3aUMOJCWCTBUSL HCIIONB3YIOTCS TpPU  pa3pabOTKe CHUCTEM
peanpbHOro BpeMeHu ¢ 1960-x romoB. Ocoboe pacmpocTpaHEHUE TUarpaMMbl B3aWMOJICHCTBHS
NoNMyuymian B o0OjacT  pa3pabOTKH  TENEKOMMYHUKAIIMOHHBIX CHUCTeM. SI3bIK  auarpamm
B3aMMOJIEHCTBUS cTaHAapTH30BaH B 1992 rony MexnyHapoaubiM TenexkoMMyHUKallMOHHBIM Co030M
(ITU-T) (Pexomenpmauus Z.120 1992). B HacTosuiee BpeMsl MNpUHATA HOBAas, 3HAYUTEIBHO
pacmmpenHas Bepcus cranaapra (Pekomenmanms Z.120 1996.).

OcHOBHbBIE NOHATHS

Jlnarpamma B3aUMOJICHCTBUSL OMHCHIBAET MOCJIEI0BATEIBHOCTH COOBITUH, MPOUCXOMASIIUX C
HAO0OpPOM OOBEKTOB (CHCTEMOW B3aMMOCBSI3aHHBIX KOMIIOHEHTOB). JIOTIOJIHUTEBHO KaXasi CUCTEMaA
paccMaTpuBaeTCa Kak OTKPBITas, T.€. TOJIPa3yMEBACTCS HAIMUKME HEKOTOPOTO OKPYKEHUSI CUCTEMBI, C
KOTOpPBIM CHCTeMa B3auMojeiicTByeT. OKpyKEeHHE TakKe MOXKET 3aJaBaThCsi B BHJE OTICIBHOTO
o0BeKTa.

OCHOBHBIM MOHSATUEM JUArpaMMbl B3aUMOJCHCTBUI SBJSETCS Tpacca oObekTa. i Kaxaoro
00BeKTa Ha TUarpaMmme UMeeTcs OTAeNbHasl BepTUKaibHas ocb. Ha 9Toif ocu OTKIIaIbIBAIOTCS COOBITHS,
MMEIOIINE OTHOIIEHHWE K JaHHOMY O0O0bekTy. CuuTaercsi, YTO BCE€ OOBEKTHI CYIIECTBYIOT
OJIHOBPEMEHHO, M TIOCTIEIOBATEIBHOCTH COOBITUN OOBEKTOB pa3BHBAIOTCS NapasuienbHo. [Ipu
OMHMCAaHUU 00BEKTA UCIONB3YIOTCS CTAPTOBBIN (ITPO3payHBI MPSIMOYTOJIBHUK) U KOHEUHBIH (4epHBIN
MPSIMOYTOJILHUK) CUMBOJIBI 00BEKTa, 0003HAYAIOIIME COOTBETCTBEHHO HAYaJI0 W KOHEI[ OMUCAHUS
o0bexTa B fanHo MSC-nuarpamme.

BiaumopeiictBue Mexay oObekTaMu (a Takke MEXIYy OOBEKTOM M OKPY>KEHHUEM CHCTEMBI)
OCYIIECTBIISIETCS TOJIBKO MPU NOMOIIM 0OMeHa coobmeHusamu (puc. 10.2).

CooOmienre MonenupyeTr B3auMojeiicTBue (T.e. oOMeH uH(popMmanuen) Mexay JIByMs
00BEKTaMU CHUCTEMBI WJIM MEXAY OOBEKTOM M OKpY>KeHHEM cUcTeMbl. C TOYKH 3pEHHUs CHUCTEMBI,
B3aUMOJICHCTBHE MEXIY ABYMSI OOBEKTaMH pa30MBacTCs Ha J[Ba COIPSDKEHHBIX COOBITHS: MOCBHIIKA
COOOIlleHUsI OJJHUM OOBEKTOM U mpueM cooOuieHust ApyruM oobekToM (puc. 10.2). Coobuienus,
NPUXOJSIINE U3 OKPYKEHHsI CHUCTEMBI, MOAEIUPYIOTCS OJHUM COOBITHEM MpHUeMa COOOIIeHMS, a
COOBITHS, TIOCHIIaeMble B OKPYXXEHHE, MOJICIUPYIOTCS OJHUM COOBITHEM IOCBUIKM COOOIIEHUS.
Coobmenne nmeeT uMs. Mimst cooOtieHus 3a1aeT TUT B3aUMOCHCTBUSA. [[narpaMma MOKeT ONUCHIBATh
HECKOJIbKO OOMEHOB COOOIIEHUSIMU C OJMHAKOBBHIM WMeHeM. /I yHUKaabHOW HIEeHTHU(PUKALUU
KOHKPETHOTO OOMEHa TMPEeAyCMOTPEH TaK Ha3bIBAEMbI YHUKAIbHBIA HIACHTHPHUKATOP OOMeHa
(message instance name), OJJHAKO OH UCIIOJB3YETCS TOJIHKO B TEKCTOBOM MPEICTABICHHUH JJISI CHATHS
HEOJIHO3HAYHOCTH B OMHCAHUU CONPSDKEHHBIX COOBITHH Yy pa3nuyHBIX 00BEKTOB. B rpaduueckom
MPEJICTABICHUH TaKoW MpoOJIeMbl He BO3SHHKAET, TaK KAaK COMPSHKEHHBIE COOBITHS MPEICTaBISIFOTCS
Pa3TMYHBIMHU KOHIIAMH OJTHOTO M TOTO K€ rpad)uuecKoro o0beKTa (CTPEIKH OT TPACChl OAHOTO 00bEKTa
K Tpacce JApyroro).
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Model1 Model2 Environment

MO1

MO2
MO03

MO04

MO05

Puc. 10.2. [Ipumep B3aumoneicTBus Mex 1y o0bekTamu B MSC

IIpakTnyeckas padora Ne27.

(I’yHKIII/II/I SI3bIKA JHarpaMmm B3aNMOJIeHCTBUA.

JIOTOTHUTENBHO, S3BIK JMarpaMM B3aHMMOJCHCTBUS II03BOJISIET OIKCHIBATH IIE€perady
uH(popmanuu B cooduenuu (puc. 10.3). C cooOrieHneM MOKeET ObITh CBSI3aH CIIUCOK ITapaMeTPOB.

Kaxaplii mapamerp Moenupyer nepeaady KOHKpeTHONH HHPOPMAIMH OT OJJHOTO 00BEKTA K IPYroMy.

S3BIK AuarpaMmm B3aUMOJCHCTBUS HE ONpeaACIsICT CCMAHTUKY TIapaMCTPOB COO6IJ.[CHI/I$I.

Modal Environment

KOOI, 2)

r=aaf

MO Faram1’)

Puc. 10.3. ITepenaya napameTpoB cOOOIIEHHHA

MSC-auarpamMmbl TO3BOJIIIOT CO37aBaTh 0oJiee CIIOKHBIE OMUCAHUS TOBEICHUS CHCTEMBI C
MOMOIIBIO CHEIUANTBHBIX ornepaTopoB. B MSC'96 ucnonp3yeTrcss deTbipe THUma omeparopos: alt -
aNbTepHATUBHBINA OMEPaTOp, par - mapaieldbHbId oneparop, loop - urepamus, opt - OMIMOHATBHAS
007acTh.

I'padmueckun omepaTopHble KOHCTPYKIMH H300pakaloTcsi B BHJIE MPSMOYTOJbHHKA C
NYHKTUPHBIMH JIMHUSIMU B KadecTBe paszaenuteneil. KirodyeBoe cioBo omeparopa pacronaraercs B
JIEBOM BEPXHEM YTIITy.

AnprepHaTuBHas kKommosunwms (puc. 10.4) mo3BoMSIET 3a/1aBaTh aTbTEPHATHBHOE BHITIOJIHCHHE
cexkuuit MSC-auarpammel. ToabpKo ofjHa ambTEepHATUBA MOKET OBITH pean30BaHa.
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Model Environment

EW)

Puc. 10.4. AnprepHaruBa

Omneparusi par UMEET CTPYKTYPY, aHAJOTHYHYI KOHCTpykimu alt (puc. 10.3), u onpenenser
napajieibHOE BBIMIOJIHEHUE CEKIMA. DTO 03HAYAET, YTO BCE COOBITUS BHYTPH MapaUICIbHBIX CEKIH
6y,[[y’f BBITIOJIHCHHBI. EI[I/IHCTBCHHI)IM OrpaHMYCHUCM ABJIACTCA TO, YTO IMOPAOOK CO6I>ITPII>'I B Ka)KIIOfI
CeKIMU OyJeT COXpaHEH.

Koncrpyknus loop (puc. 10.5) umeer Heckonbko dopMm. Hambosree obmias ¢opma - loop <n,
m>, TAC N U m - HaTYpaJIbHBIC YK CJIa. 910 O3HA4YaCT, UYTO KOHCTPYKIHA MOKET OBIThH BBIIIOJIHEHA OT N
70 m pa3. BMecTo HaTypaabHOTO YKCIIa MOXKET MCIOIh30BAThCS KITFOUEBOE CIIOBO inf, 0003HavaroIee
OECKOHEYHOCTb.

Model Environment

MO0

M1

Puc. 10.5. I{uxn

Omneparop opt UMeeT CTPYKTYpY, aHAJOTHUHYIO loop, HO 6e3 onepan 0B, U 0003HAYAET TO K€,
yT0 U omnepartop alt ¢ mycroit MSC B kauecTBe BTOpPOro ornepaHia.

OnnuM u3 BaxkHbIx noHATHH B MSC siBnsiercs ycinoBue wid coctostHue. COCTOSIHME - 3TO
ocoboe coObITHE Ha Tpacce 00beKTa. B oTianune oT mpounx coOBITUM, OHO U TO e COCTOSHUE MOXKET
pa3fenaTbcs OJHUM, IByMs U Oosiee oObekTamu. [1o yrcny 0OBEKTOB Ha AuarpaMme, pasaesstoninx
HEKOTOPOE COCTOSIHHE, Pa3INYArOT INI00AbHBIE COCTOSHUS (0011ee i BceX 00BEKTOR), pa3aesieMbie
COCTOSTHUS (pa3fenseMble HECKOJIbKHMHU, HO HE BCeMHU OOBEKTaMH) M JIOKAIbHBIE COCTOSHUS
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(pazmensieMble €IMHCTBEHHBIM 00BEeKTOM). Eciii 1Ba 00BEKTa pa3essaioT OJHO U TO e COCTOSHUE, TO
COMpPSKCHHBIC COOBITHS IMPHEMa W IOCBUIKM COOOIICHHH JIOJDKHBI MPOUCXOIUTH JMOO 00a 0
COOTBETCTBYIOIIIETO COCTOSHUS, JINOO 00a MOCIIe COOTBETCTBYIOIIETO COCTOSHUSI.

Modeal Environment

MO0

< Condition 1 >

MO1

< Condition? >

Puc. 10.6. Cocrosinue (ycioBue)

OcHoBHOH HenocTaTok cTannapTHO MSC - HEBO3MOXKHOCTh OMKMCATh OTHOIICHUS JAHHBIX B
napameTpax cooOIIeHus. JTa MpodiieMa pemraeTcs ¢ MCMOIb30BaHUEM HEKOTOPOTO PaCIIMPEHUS
cranaapTHoro MSC - mMSC (macro MSC). OcHOBHbIE U3 3THUX pacHIMPEHUI BKIIOYAIOT B CEO0S:

IIpakTnueckas padora Ne28.

Pabora ¢ MAaKpONMOACTAHOBKAMHU U THarpaMmMaMHU.

MaxkponoacranoBku (puc. 10.7). OHM MO3BOJISIIOT co3AaBaTh MHOkecTBO MSC-nuarpamMm c
OJIMHAKOBOM CTPYKTYpOH M pa3HBIMH MapaMeTpaMy COOOIIEHHS, IUKIAMU U T. IT. MaKpOnoICTaHOBKU
HAUMHAIOTCS C CUMBOJIA # U MOT'YT OBITh KOHCTAaHTAMU WJIN (YHKLIUSMHU.

OYHKIMH, KPOME Ha3BaHMsI, COJIEPKAT apaMeTphl, 3aKJII0OUYEHHbIE B CKOOKH.
Model Environment

MO0(#)

HTIMO1

< Condition#Z >

Puc. 10.7. MakponoactaHOBKH
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Tunbel MakpomoJCTAaHOBOK ONKMCBHIBAIOTCS B OIpeACiCHHOM (paiiie, ¥ Ha OCHOBE 3TOH
uH(pOpMalliK BMECTO HUX MO/ICTABISIOTCS KOHKPETHBIC 3HAUCHHUS.

BpemenHbie orpaHUYeHMsI CITYKaT JJIs YKa3aHUS BPEMEHU MOCBUIKU/TIPHEMa COOOIIEHUs, ero
JUTUTEIIBHOCTH M TUTIAa (CHHXPOHHOE C SIBHO 33JJaHHBIM MOMEHTOM BBITTOJTHEHUSI, aCHHXPOHHOE). Bpems
MOXXET 3aJaBaThCs OTHOCUTEIBHO Haudajga paboThl (a0CONIOTHOE), OTHOCHTEIBHO MPEABITYIIETO
coo01IeHus: (OTHOCUTEIILHOE) MU OTHOCUTENbHO MeTku. Ha puc. 10.8 coobmenne MO1 momxHO
OTIPABUTHLCS Yepe3 S5 eAWHUI] BPEMEHHU, B TEUCHHUE 5 E€IUHMII MOCie MojaydeHus coodbmienus MO0
(YKa3aHO C ITOMOIIBIO METKH).

Model Environment

[ ——————

MOO e @TimeLabel1

'l"- - -

‘F{@TimeLﬂbel1+5..10}'Mﬂ1

Puc. 10.8. Vcnions3oBanue BpeMeHU
Ipumenenne MSC-auarpamMm /Jjisi ONMCAHUS MOBeeHUsT MOIesIei

brnaronapsi cBoeMy TriaBHOMY MPEUMYIIECTBY - SICHOMY TIpadUYecKOMY MpPEICTaBICHUIO,
KOTOpO€ JaeT MHTYUTUBHOE IMOHWMAHHE TIOBEICHUSI OINMUChIBaeMON cucteMbl, MSC-nauarpammbl
IMPOKO ITPUMEHSIOTCS VISl PA3JIMYHbIX LIENEH:

. JUTSL OTIpEIeICHUS TpeOOBaAHUI;

. KaK crienu@ukanus HHTepQeicos;

. Kak crienudukarys B3auMoIeCTBUS IPOIECCOB;

. Kak 0a3uc Jyisi TeHepaIuy TECTOB,;

. JUISL TOKYMEHTAIUU;

. IUTsE 0ObEKTHO-OPUEHTHPOBAHHOTO aHAIH3a U pa3paboTKy.

Xotsa W3Ha4YalabHO MSC-nunarpamMmmsbl NpeTHA3HAYAIINCh s ONUCaHUS

TCIICKOMMYHHUKAIIMUOHHBIX CHUCTEM, ceifiuac OHH C YCIIEXOM MPUMCHAIOTCA U B APYrux o0J1acTX.
Oo6pabdorka MSC-guarpamm

B ciiyuae 10cTaTOYHO CIOXKHBIX CUCTEM MOTYT OBITh OOHapY)KE€HbI OIIMOKH, BO3HUKILINE KaK
IIPU CO3/IaHMH IMarpaMMBbl, TaK U IIPHU MPOEKTUPOBAHUU TECTUPYEMOI cHCTEMBI. McripaBieHue Tex ke
OLIMOOK, €c OHU OyAyT OOHapyKeHbl Ha OoJyiee MO3IHEM 3Tale >KU3HEHHOI'O IUKJIa MPOJYKTa,
notpelyeT ropaszio 60IbIINX 3aTparT.

IIpoBepka MSC-anarpaMmMbl Ha HOJTHOTY

BonpIIMHCTBO CHCTEM MM MX YacTe€l MOKHO B TOM MJIM MHOM BUJE MPEACTABUTH C TOMOIIBIO
MexaHu3Ma state-MamH. Torzia KaxaoMy COCTOSIHUIO CHCTEMBI Ha Anarpamme Oy1eT COOTBETCTBOBATh
ycloBue - KOHCTpyKiusi condition. Iy Kaxkaoro COOBITHUS IuarpaMMbl (TMOA COOBITHEM Oynem
MOHUMATh COOOIEHHE WM JeHCTBHE - action) MOXHO COCTaBUTh MHOKECTBO BCEX COCTOSIHHIA,
KOTOPbIE MOT'YT HEMOCPEACTBEHHO MPEIIECTBOBATh €My (IIpeaycioBus). B aToMm ciydyae mpoBepka Ha
noiaHoty MSC-guarpaMMel OyzneT 3akiitoyaTbcs B IPOBEPKE TOTO, BCE JIM BO3MOXHBIE Cllydyau
OpPEIyCIOBUM ANl KaXAOro cOOBITUS TpencTaBieHbl B Heil. Ecimm 3T0 He Tak, TO, BO3MOXHO,
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AuarpaMMma HE OIMCBIBACT IMOJIHOCTHIO BCEC BO3MOXKHBIC CLICHApPUU pa6OTBI CHUCTEMBI, © MHOXXECTBO
TECTOB, CTCHECPUPOBAHHBIX I10 3TOH auarpamme, 6y,I[€T HCITIOJIHBIM.

IpaxkTnyeckas padora Ne29. I'enepaunss MPR-daiiios

Pa3zpaboranHbiii HA0OP YTUIIHMT MIpeIHA3HAYECH IS

O npeobpazoBanusi MSC-nuarpamm B popmatr MPR;
O MIPOBEPKHU NPABUIBHOCTH MOJKIIOUYEHUSI CUTHAJIOB;
] 3arpy3Ku KOMMCHTApPHCB.

YTunura noaaepKUBaeT CAEAYIOUUE TUITBI KOHCTPYKIIHIM:

Instance

Instance End

Message

Action

Comment

Coregion

Text

Condition

Reference

Block(Alt, Par, Loop, Opt).

ITpu pa3paboTke quarpamMm coearHeHue 00BEKTOB ocylecTBiseTcs npu nomouu Connector
Point. Ecniu kakasg-nmubo KOHCTpYKIUS s3bIka HE OyJaeT MNpucoequHeHa, To OyJneT BbIAaHO
COOTBETCTBYIOLIEE COOOIIeHHe 00 omuoKe, "HEeNpaBUIBHBIN" 37eMEHT OyAeT BBIACICH KpPacHBIM
nBeToM, a MPR-daiin reneputhbest He OyieT.

x

Message must be connected to bwo instances.

Hckmouenue coctaBiseT 3ieMeHTH: Block, Condition, Reference u Text. Onucanue

3JIECMECHTOB

-

Instance

$

Instance npeacTaBiseT coO0W OAWH W3 B3aUMOJICUCTBYIOMMX 00beKTOB. HeoOxomumo 3amath
UM TaHHOTO 5eMeHTa. [locie 3aBepieHus mpuema/Bbl1auy BceX CUTHAIOB K Instance
npucoenunsercs 61ok Instance End. [lns yBennuenus puasl Instance TimeLine, ero Heo6xoumo
BBIJICJINTh U YBEJIUYUTH JUITMHY, ucnionb3ys Control.

—

Instance
End



Instance End caMocTOSTENPHO HE WCIONB3YeTCS, NPUMEHSETCS TOJIBKO COBMECTHO C
KOHCTpyKkuuei Instance. Vcrmonp3yercst Ui CHUTHAIM3AlMU TOTO, YTO JTAHHBIH OOBEKT 3aKOHYHII
HpI/IHI/IMaTB/HOCbI.HaTB CUT'HAJIbI.

—

hessage

Message (coObITHE/COOOIICHHE) MPEACTABISET COO0N B3aMMOJICHCTBUE MEXKIY OOBeKTaMu (
Instances ). Heo6xoamumo 3a1ath uMsi COOOIICHHS U TapaMeTphl (€Clii OHU HEeoOXoauMbl). Messages
JIOJDKHBI OBITH TIpHUCOeTUHEHBI K Instance ¢ momomsio Connector Points. Messages 0e3 UMeHH He
00pabaThIBaOTCS, U BBIAACTCS COOOIICHHE 00 OmMOKe.

—

FAetion

Action UCTONB3yeTCs Il OTPAKEHUsI COOBITHS, BBIMOJIHEHHOTO B paMKax oJHOro Instance.
brnok HeoOxomumo mpucoeawHUTh ¢ momomipio Connector Point-a. Action 6e3 uMeHH He
o0pabaTbIBaeTCsl, M BBIIACTCSI COOTBETCTBYIOIIEE COOOIIEHNE 00 OmmoOKe.

-
-
-

Comment

Comment ucnonb3yercs Ui HAlMCaHWS KOMMEHTapueB. Ero TpeOyercs NMpUCOCAMHUTH K
Connector Point Ha Instance. Jlyis yBenuyeHust JyIMHBI HEOOXOAMMO HCIIONB30BaTh Control.

T
|
1

Coregion

Coregion mNoOKa3bIBaeT, YTO CUTHAJBI, MOCTYNMBIIME B PaMKax JaHHOIO AJIEMEHTAa, MOTYT
NPUXOJUTH B pazHOM nopsake. Coregion J0KeH OBITh MPUCOEANHEH ¢ Ucnoiab3oBaHueM Connector
Points, B mpoTUBHOM ciTy4ae BO3HUKAET OINOKA.

L

Text

Text - 3TO OJIOK TEKCTOBBIX KOMMCHTApHUCB UJIN onucaHuii. Moxert pacmojiaratbCs B I000H
qacTu pa60qero JJHUCTAa.

—

Condition

Condition ucrnosnb3yeTcst Uit 00bABICHHS COOBITHS, KOTOPOE PacIpoOCTpaHsIeTCs Ha HECKOIBKO
00bekToB ( Instance ). MoxeT MCIOJIB30BaThCSA B KAayeCTBE TOYKM CHHXpoHHU3anuu. HeobGxommmo
3a1aTh UM WM Apyrue napamerpsl. [Ipu ucnonszoBanuu tpedyercs "pacTaHyTh" Ha UCIIONb3yEeMbIe
ocu Instance. Eciiu ycnoBue Condition He pacnpocTpansercst Ha oJuH U3 o0bekToB ( Instance ), To
noBepx 0;10ka Condition 3amaercs Instance Line (puc. 11.1 u 11.2).

Instance
line
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Instance Line caMOCTOSITETbHO HE TPUMEHSIETCS, @ TOJIBLKO COBMeCTHO ¢ 6110koM Condition.

s ee nmpucoeauHenus ucnonb3zyem Connector Points.

< p.

Puc. 11.1. M3o6paxkenue Condition 6e3 Instance Line

|

i3 |

v
N\

VT ¥ —

Puc. 11.2. N3o0paxxenue Condition ¢ Instance Line

—

Reference

Reference npumensiercs st onpeneneHusl CChUIKM Ha Jpyryto auarpammy (MPR-daitn).
Heo6xoanmo ykaszath myTh K HCNONIb3yeMol quarpamme. Ilpu oTcyTcTBUM MMeHU (IIyTH) BO3HHUKAET
omuokKa.

=

Block

Block mo3Bomnsier 3amaBath umsi OJI0Ka, UCHOIB3YETCSI COBMECTHO C JJIEMEHTOM Separator,
koTopbeii pasznensier Block Ha 2 u Gomee (dpeiimoB. B 3arnmaBum G10ka HEOOXOAMMO yKa3aTh €ro
HA3BaHHE U TTApaMeTPHI (€CITH HEOOXOAMMO):

Alt - yKa3pIBaeT, YTO MOXET BBIIOJHATECA OAMH U3 (PEMOB B OMpPEICICHHOMN
MIOCJIEIOBATEIHPHOCTH.

Par - yka3bIBaeT, 94T0 cOOOIIEHNs, KOTOPbIE ObUTH 00OBSBICHBI B paMKax JaHHOTO OJI0Ka, OyayT
BBITIOJTHATHCS MAPAJLIEITBHO.

Opt - yka3pIBaeT Ha TO, YTO JAHHBIN (GPEHM MOXKET UCIIOIB30BATHCS OMIIMOHAIBHO.



Loop - yka3pIBaeT Ha TO, YTO JaHHBIH OJIOK Oy/IeT OBTOPSATHCS B MIUKJIE YKa3aHHOE YHCIIO Pa3
(Yka3bIBaeTCs B IMapaMeTpax).

Separator

Separator caMOCTOATENBHO HE UCTIONB3YETCS, & IPUMEHSIETCS] TOJIBKO COBMECTHO C 3JIEMEHTOM
Block. [Ipu mpucoennnennu HeoOxoaumMo 3ajeiictBoBats Connector Point.

IIpakTnueckas padora Ne30.

Hcnonb3oBanne MS Visio 11 renepauun MPR-¢aiinos. I'enepanus MPR.

I'enepauus MPR
Jlnist reHepanuu TpeOyeTcs BHIIOJIHHUTD CIICAYIOIINE CHCTBUS:
1. YcranoButh Microsoft Visio.
2. Cosznath HOBBIH 1oKyMeHT ( File->New->New Drawing ).

3. 3arpy3uth Stensil ans renepanuu mpr ¢ainos( File->Open ->MSC.VSS unun
File>Open Stensil ->MSC.VSS ). Visio BblacT npeaynpexxiaeHie o TOM, 4TO JaHHBIN stensil
COJIEPKUT Makpockl. Ha mpenynpexnenue cieayer orBetuth "Enable macros".

4. Hapucosare MSC-nuarpammy, nucnosib3ys Texsosoruto Drag-And- Drop.

3. Jns reneparu MSC BbI3Bath cieyronuii Makpoc: Tools->Macros ->MSC-
>Modulel->Parse.

Bo3MOXHEI CJICOAYIOMUC OIIUU I'CHEPAILTUN

Generate MPR A X|

Folder: | ciimpr Browse... l

" Current Page * all Pages ™ Recursive generation

[ iallow LOST/FOUND signals:

QK Cancel

Current Page: [Ipu ucnonbs30BaHNM JAHHOH ONIIMKA T€HEPUPYIOTCS TOIBKO TEKYILAS CTPAHMIIA.
B ykazannoii mamke Oyzner co3gan MPR-¢daiin ¢ nMeHeMm, COOTBETCTBYIOIIMM HMEHH TEKYyIIeH
CTpaHuLbl B Visio.

All Pages: [Ipu ncnonb30BaHUM yKa3aHHOM OIIMHU T€HEPUPYIOTCSI BCE CTPAHUIIBI AKTUBHOTO
JIOKYMEHTA.

Recursive Generation: I[lpu wucnosb30BaHUM J@HHOW OIIIMA HMMEETCS BO3MOXKHOCTH
reHepaluyd HECKOJbKUX JMarpaMM Ha OJHOM cTpanuue. Jljig 3Toro HeoOXOJWMO HapHCOBaTh
auarpammy, crpynmnupoBaTh ee ( Shape->Group ). I[Ipu 3ToM coxpaHsieTcsi BO3MOKHOCTh PUCOBAThH
HECKOJIBKO JuarpamMm Ha OfHOM crpanule. [1o ymorganuio - OTKI04YeHa.

Allow LOST/FOUND signals: [Ipu BkJItoUeHUN JaHHOW OMIIUM Pa3pelIacTcsi UCIOJIb30BaHUE
LOST/FOUND curnanoB npu npoektupoBanuu MSC-nuarpamm.

[Ipu otkmrouenun nanHoi omnmuu ucnonb3oBanue LOST/FOUND 3ampemraercs, mpu
OTCYTCTBHH connect Ha KaKuX-JI1M00 CUTHaIax BbigaeTcs omnoka u MPR-(aiin He renHepupyeTtcsi.



[Tocne renepammu  MPR-¢aiina BbeI3bIBacTCS  mporpamMma TMPOBEPKH  CHHTAKCHCA
creHepupoBanHoro MPR-daiina. [ aToro ucnonb3yercs BHemHss noanporpamma MSCJUST. s
ee HCIOJIb30BaHus HeoOxoaumo HacTpouTh B Environmental Variables mepemennyro SIC PATH,
KOTOpasi COOTBETCTBOBAJIA ObI IIYTH K COOTBETCTBYIOIIEH mporpamme B makete TAT.

JUis TpoBepKU MPaBUIBHOCTH MOAKIIOUEHHUS CUTHAJIOB HEOOXOJMMO BBI3BaTh MaKpOC
Tools>Macros->MSC->Modulel->Check. B cmydae, ecnu Kakue-TuOO CHUTHAIBI  SIBISIOTCS
HENOJIKJIFOYEHHBIMU, OHU 3aKPAIINBAIOTCS KPACHBIM IIBETOM.

Hcnonb3yeTrcst BO3MOKHOCTB 3arpy3KHM KOMMEHTAPHEB, OJYYEHHBIX Ha BBIXOJIE TECTHUPYIOIIEH
nporpaMMel. J{ist 7TOro He0OXOAMMO BBI3BATH Clieayromuil Makpoc: Tools->Macros>MSC->Module2-
>0OpenMPRFile. Tpebyercs ykazaTs myTh K (aiiry ¢ "Tpaccor" TeCTUpOBaHHUS.

[Tocne 3arpy3ku KOMMEHTApUEB C OMIMOKON OHUM BBIIEISIOTCS KPAaCHBIM IIBETOM M PAcCIlOiararoTcs B
MeCTe TIPEANnoIaraeMoi OIIMOKH.

ConfigTAT

[Mporpamma ConfigTAT mnpennazHadueHa [Uisi YOPaABICHUS NPOIECCOM TEHEpALUU |
BBITIOJIHEHHS TECTOB Ha ocHOBe M SC-nuarpamm.

[Ipu akTuBHOIM Briaake "Test" ocymiecTBisieTcss HACTpPOMKa U 3aIlyCK OJHOTO TECTA.

Test | TestSuite |

Jlist TeHepay 1 3aIycKa Tecta He0OX0IMMO:

. yKa3aTh Ha3BaHUE MPOEKTa (OT HETO 3aBUCHUT OJIHA U3 CTPOK Koja Wrapper);
. yKa3aTh Ha3BaHUeE TecTa (MOMOTaeT  paslUYUTh  TECThl MPH
3aIycke

N0CJIEI0BATENBHOCTH TECTOB);
. yKa3aThb ManKy MpoeKTa (B Hee OyAyT nomenieHs! Gaiiiibl, He0OX0IUMBIE JUIs

TeHCpallu TECTAa U ITPOTOKOJIbI TeCTI/IpOBaHI/IH);

. BbIOpaTh MPR-(aiin, 3anatouuii tecr;
. BbIOpaTh (ailyl KOHPUTypaluu, ONUCHIBAIOIINN METO bl TECTUPYEMON MOJIEeNH;
. BbIOpaTh (ailsibl TECTUPYEMON MOJIENH;

. yKa3atb yTh K Wrapper-y (uHTepdeiic Mexay MOJIENbI0 U TECTOM).



Project Mame

Test Name

Project Path

mpr-file

| Browse l

Configuration file

I Browse |

Model files

Add

Remove

\Wrapper

I Browse I

IIpakTuyeckas padora Ne31.

Hacrtpoiikn MS Visio nus renepannu MPR-gaiiios.

VYka3zath cieqyroimue HacTporuku. Jlis
MakKpoIpoIeccopa:
Settings

MaCroprc I atsgenl templatel

Section in configuration file
[default

include file

Browse

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

Set to default |

SetALLtodefaut |

. paznen B (aiine koHpurypauu (KoHGUryparuu sl HECKOJIbKUX TECTOB MOT'YT
HaXOJUTHCS B OHOM (haiine);

. inline loops with counter equal to <I> into plain code - mpeoOpa30BHIBATH ITUKIIBI
C OJIHOM UTEpauuen B JIMHENHBIN KO,

. unroll loops with constant number of iterations - pa3BopaymBaTh IUKIBI C
3aJJaHHBIM YUCJIOM UTEpalUil B TMHEHUHBINA KO,

. exclude time specifications in generated files - wuckmouaTh BpEMEHHBIE
crnienn(UKauN U3 CreHEPUPOBAHHBIX (PAIIOB.



Jlnst renepaTopa Abstract Test Suite:

. active events in start - mepBbIil CUTHAJI OT TeCTa K MOJICIIH;
. passive events in start - IepBbIi CHTHAI OT MOJCIIU K TECTY.
HacTporiku

macroprc  atsgen | lemplatel

[V active events in start

[~ passive events in start

Set to default I

SetALL to default I

Jis mabnona reaepanuu tecta Ha C#:

. generate break after first error detection - 3aBepiiaTh TECT MOcCie MEPBOM ke
OIUOKU;

. generate instance check functionality - mpoBepsATh, COOTBETCTBYIOT JIH
OTHPABUTENb U MOJy4aTellb CUTHAIA TPeOyeMbIM;

. create log file of generation process - MPOTOKOIMPOBAThH MpPOLECC TeHEpaALH
TecTa;

. generate time processing functionality - mpoBepsTh BpeMeHHbIE TpeOOBaHUS K
cHucTeMe.

HacTporiku

mac:oprcl atsgen template

IV generate break after first error detection
[ generate instance check functionality
IV create log file of generation process

[V generate time processing functionality

Set to default I

SetALL todefault |

I'pynna kHonok "Run" ciyut u1st 3amycka 1o OTAEIbHOCTH WM LIETMKOM 3TalloB IeHEpaLun

TECTa U BBINIOJIHEHUA CTCHCPUPOBAHHOT'O TECTA:



—Run

macroprc

atsgen Generate
whole

template test

CH compiler

Run test

Run ALL

Delete temporary files

Debug

. KHOTIIKa "macroprc" 3amycKkaeT MakpoIpoieccop;

. KHoMKa "atsgen" 3anmyckaer Abstract Test Suite reneparop;

. KHOIMKa "template" 3amyckaeT ma6ioH renepanuu Tecta Ha si3bike CH#;

. kHonka "C# compiler" 3amyckaer komnuisTop si3bika C# ¢ moiydyeHueMm Ha
BbIX0JIe (paiiia test.exe, KOTOPBIH MpeacTaBisieT co00M rOTOBBIH K 3aIlyCKy TECT;

. kHomka "Generate whole test" mocienoBarensHO 3aImycKaeT MaKpOIpoleccop,
Abstract Test Suite reHepaTop, 111a0JIOH TeHepaluu TecTa Ha si3bike CH# U KOMIWIATOP SI3bIKa
CH#;

. kHomnka "Run test" ocymiecTBiser 3amyck Tecta. Bo BpeMs BBINOIHEHUS TECTa
M3MEHEHHE BCEX HacTpoek OJokupyercss U oToOpaxaercs Progress Bar. Brimonnenue tecra
MO>KHO IpepBaTh HaxxaTueM kHonkH "Cancel";

Running.
. NEEEEEER

| Cancel I

. kHomka "Run ALL" ocymecTBisieT mociaeaoBaTeIbHO TEHEPAIMI0 U 3aIyCcK
TEeCTa;

. kHomnka "Delete temporary files" ynanser npomexyTounsle (aiiibl, CO3JaHHbIE
B IIpoIlecce IeHepaly TECTA.

IIpakTnyeckas padora Ne32. Onucanue pyHKIMOHAIA.

I'pynma "Test Logs" mo3BosigseT mpocMaTpuBaTh NPOTOKOJIbI TECTUPOBAHMUS:



—Test Logs

HTML log

Text log

MPR logs
warehousetest000TNO_0.mpr

Yiew I

Delete logs l

. npu Haxxatuu kHonku "HTML log" B Internet Explorer orobpaskaercs mpoTokoi
TEeCTUpOBaHUs B Buje html-crpaHuiisr;

. npu Haxatuu kHomku "Text log" B notepad oToOpaxkaeTcss MPOTOKOI
TECTUPOBAHUSA B BUjIC txt-(haiina;

. B listBox-e "MPR logs" oroOpakaercsi CHHMCOK NMPOTOKOJIOB B (popmare mpr
(OTAENBbHBIN MPOTOKOM I KAXJI0To testcase-a W KaXJ0W UTepalMu TecTa), KOTOpble MOKHO
OTKpBITh B mporpamme Telelogic Haxxatuem kHONKHU "View";

. ¢ mnomomplo kHomku '"Delete logs" MOXHO yoanuTh Bce IPOTOKOJIBI
TECTUPOBAHUS.

B richTextBox-e B mpaBoit yacti ¢popmbl oToOpakaeTcs HH(popMaIHs O Ipoliecce TeHepaluu
U BbINOHEHUH TecToB. Ounctuth richTextBox moxHO ¢ nomoribio kHonku "Clear":



---Fnnming Macropreprocessor---

Macro Processor - version 2.1 for WinZK buld 17

COPYRIGHT 2001-2002 Generation NET, ALL RIGHTS RESERVED
Registred to: Generation NET Lab/354-04(vpk@ics2.ecd spbstu.ni), host '354-
04'

WARNING: xml: no macros defined

---Fnnming ATS Generator---

Abstract Test Generator - version 2.1 for Win2K build 17

COPYRIGHT 2001-2002 Generation NET, ALL RIGHTS RESERVED
Fegistred to: Generation NET Lab/354-04(vpk@ics2.ecd.spbstu.ni), host '354-
04'

---Funning Code Generation Template for C#---

Code Generation Template for C# - version 1.0
COPYRIGHT 2003 GENERATION NET, ALL RIGHTS RESERVED

WARNING: ats: no function is defined for dumping type byte'
WARNING: ats: no function is defined for dumping type byte'
WARNING: ats: no fanction is defined for dumping type bool'
WARNING: ats: no function is defined for dumping type bool'
WARNING: ats: no function is defined for dumping type bool
WARNING: ats: no function is defined for dumping type byte'
WARNING: ats: no fanction is defined for dumping type 'long’
WARNING: ats: no function is defined for dumping type 'long'
WARNING: ats: no function is defined for dumping type bool

---Fimning C# Compiler--- LI
Clear I

Kouduryparuu TeCTOB MOKHO COXPaHSITh U OTKPBIBATH C TOMOIIBI0 KOMaH/I, COOTBETCTBEHHO,
Save u Open menro File:

|—FE Help
MNew
Open

Save




Open configuration file... I 21 x|

Look in: |*ﬂ Tests | £ B2~

11 (s |§] prinfo10a.kcf |§| prinfo6.tcf
110 e E] prinfo11.kcf @ prinfo?.tcf
111 8 E‘] prinfo12.tcf E] prinfod.tcf
V79 112 (s @ prinfo13.tcf @ prinfo9.tcf
@ 113 (9 8] prinfo14.tcf

) 114 1 CONFIG |8 prinfo15.tef

15 CIMODEL 8] prinfo16.tef

116 (C15QLscripts @ prinfo2.tcf

My Documents 12 Cvisio @ prinfa3.tcf

(3 E] prinfol .tcf E] prinfo4.tcf

14 EJ prinfo10.kcf EJ prinfoS.tcf

DT
My Computer
- ! 2
T File name: I LI Open .

My Network P...
Files of type: | configTAT files{* tcf) ~| Cancel |

Z

ITpu akTuBHOM BKIaake "TestSuite" ocymiecTBisieTcs HaCTpOMKa U 3aIyck Habopa TeCTOB.

Test  TestSuite

Kuaonku "Add" u "Remove" mo3BOJISIOT T00aBIATE W yOWpaTh OTIEIbHBIC TECTHI ((haiiis
KOH(UTrypanuu, co3JaHHble Ha BKiajke "Test") u3 Habopa TecToB.

Add

Remove

Knonka "Run" 3amyckaeT Ha BBIIIOJIHEHHE MTOCIEI0BATEILHOCTh TECTOB. [Ipy 3TOM BCe KHOMKHU
1 MEHI0 OJIOKUPYIOTCS U oToOpaskaercs Progress Bar.

Run |

OCTaHOBUTH BBIIMOJIHEHHE NAHHOIO TECTA WJIM BCEM TECTOBOM ITOCIIEAOBATEILHOCTA MOYHO C
rmoMo1bro kHonok "Cancel" u "Cancell ALL" cooTBeTCTBEHHO.

Running test 3 of 4 ——

| Cancel I Cancel ALL I

B richTextBox-e B mpaBoit yactu opmbl oToOpaxaeTcst KpaTtkas HH(opMaIus o pe3ysibrarax
TECTHUPOBAHUSI:



“WarehouseT est] - Test Finished Successfully
WWarehouseT estZ - Test Finished Successfully
WWarehouseT est3 - Test Finished Successfully
"WarehouseTestd - Test Finished Successfully
WarehouseT estS - Test Finished Successfully
"WarehouseT esth - Test Finished Successfully
WWarehouseTest? - ERROR: Timeout eror
WarehouseTest8 - ERROR: Timeout erar
"WarehouseTestd - ERROR: Timeout ermor
WWarehouseTest10 - Test Finished Successfully
WarehouseTest11 - ERROR: Timeout error
"WarehouseTest12 - ERROR: Test Exited Abnormally[empty log)

C nomomnrsto yHKTOB "Open" u "Save" mento "File" M0XHO, COOTBETCTBEHHO, 3arpy3uTh U
COXPaHMUTb CIIMCOK TECTOB TECTOBOr0 Habopa.

SysLog Animator Manual

Ota mporpamma MpeAHa3HayeHa i BHU3yalld3allud KypHajia CHCTEMbI, MOJYYEHHOTO B
pe3yabTaTe TECTUPOBAHUS CUCTEMBI).

XKypHan cuctemsl pencTaBiseT co6oi HabOp CTPOUYEK CIEAYIOIIEro BUA!
08.09.2003 15:01:29 : CUCTEMA: 3anpomwen craryc CKJIATA
08.09.2003 15:01:29 : CKJIA: Cratyc CKJIAIIA =16

08.09.2003 15:01:29 : CUCTEMA: 3anpouieHsl mapaMeTpbl OCU
08.09.2003 15:01:30 : CUCTEMA: CKJIAZ1Y nocnana komaHa
I[MTOJIOXKUTH B PE3EPB: 4102 -1-1-1

08.09.2003 15:01:30: TEPMHWHAJI OCH : 1 - HEeT jaHHBIX

08.09.2003 15:01:34: CKJIA : 0 - komanna [IOJIOXKUTD B PE3EPB ycnemno
MIPUHSATA

08.09.2003 15:01:38: CUCTEMA : 3anpomieno coobmenue or CKIIAIA
08.09.2003 15:01:38: CKJIAL : 1 - HOAMMITHUK ycnemno ITPUHAT:
4102-1-1-1

08.09.2003

15:01:38: CUCTEMA : 3anpomen cratyc CKIIAZTA

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

Kaxxnas crpouka takoro Buga hopmupyercs B kaap. Kaap - Habop neicTBHA, MPOUCKOIAITIX
B PaMKaX OJHOTO COOBITHS.

IIpakTnyeckas padora Ne33. Buemnnii Bug npuioxenust MS Visio.

Buemnuii Bua Ilpuioxkenus



7B DirectX Systeml og Animator - C:\GenerationNET\ Animation'\SysL ogAnimator\Logs\SYSTEMLLOG

CKM CTaryc CKIIADA 32

CHCTEMA  3anpowetsi NapameTpe: NOGUIMTHAKS
TEPMMHAN NOQIWWNHWKA : 0 - napamerpr SOSepa et
CHUCTEMA | 3anpoweHsl NapameTpe: 0cu

TEPMMHEAN OCK : 1 - per garmen

CUCTEMA - CXNAAY nocnana korsya NONYYUTE W3 BX0

CUCTEMA | 3anpoweno cooluere or CKNALA

CUCTEMA - 3anpowen cramyc CKMALDA

CKNAA : Crarye CKNANA = 32

CHUCTEMA, | 3anpoweHs NapSeTpr: NOAUIMIHKS
TEPMMHAN NOOWWNHUKA : O - napamerpu BOSEDAL et
CHCTEMA © 3anpowenst NapameTpe: o

CUCTEMA - CXNAAY nocrana xomoma ﬂOHUNMTbMJ BX0
TEPMUHAN OCK : 1 - ver parrn

CUCTEMA - 3anpoweno cootweanme or CKAALA

CACTEMA - 3anpowen crarec CKNALA

CENAL; Crarye CKNANA =32

CHUCTEMA | 33npoweHs! NBPameTpe: NOGWHNHKS
TEPMMEAN NOOWANHUEA : 1 - war aammes

I»

CXNAL: 0- korsarms NONYHATE M3 BX0 AHOW AYERKM o
CKMAA : 1 - NOSWHNTHUK yonewso MPUHAT St=0 Col=0 Row

CKNAA : 0- rorearpa MNONYYUTE U3 BX0 OHOA AYERKM o
CXHA}J 1 - NOAWHMTHKE ycneuro NPUHAT St=0 Col=1 Row

CUCTEMA - 3anpowetsl NapameTps 0K
"‘PM“KGH nru-n- mnnm-rnrl meEnAIRs - 1212 _':|
4 »

e | | pava | pavan | 5| » [[WT

8xoA

[ ]

Tepaisan Ocw

BbXOJ,

Pafiodma OfinacTe

| Peseponas O6pacTe !

1
BrixopHan Puedis

'
Bxogras Aseian

=

CrcTama

Teomwan
NogunnHek s

T'naBnoe MeHIo

File - CoctouTt U3 AByX MOAMYHKTOB:
File Options Help

. Open - OTKPBITH KypHAT COOOIICHUN CUCTEMEI.

. Exit - BeIiiTi U3 IPUIIOKEHUS.

Options - COCTOUT U3 OAHOTO MOAMYHKTA!

. Config - [To3BoJiseT HACTPOUTH TONIIUHY JTUHUHN, 0003HAYAIOIINX CUTHAIIBI U

3aACPKKY IIPpHU aHUMAlluU CUTHAJIOB

Help - CocTouT U3 0AHOrO MOAMYHKTA!

. About - Madopmanms o Texymeit Bepcun Log Animator-a

File->Open




Look in: ID Logs _v_l & % EB-
h ] sysTEML =] SYSTEM16

J £] sysTEMZ
My Recent @ SYSTEM3
Documents B SYSTEM4
E} Z] sYSTEMS
£ sySTEME
Desktop £ sysTEM?
£ sysTEMS
‘ [£] sysTEMS
£] sysTEMID
My Documents E‘—j SYSTEM1L
£] sysTEM12
Z] sySTEM13
£ sysTEM14
=] SYSTEMIS

My Computer

-

EINETa  File name: |SYSTEM1 j Open
Places ; g
Files of type: | Log files (*log) =l Cancel |
7/

[Tpu BeIOOpe mynkTa File->Open oTKpoeTcs nuanoroBoe OKHO, B KOTOPOM MOXKHO BBIOPATh
daiin, coneprxaluii >xypHa COOOLIEHUI CUCTEMBI, BBIACTUB HEOOXOJUMBIH (paiia cpeiu UMEIOLINXCs
¥ Ha)KaB KHOIIKY.

Ecnu oTkazarecst OT OTKphITHSA (haiina, HeOOXOIMMO HaXaTh KIIABHUIIY

Cancel I

File->Exit

Jnist BBIXOJIa M3 TIPWIIOKEHUST MOYKHO BBIOpaTh MyHKT MeHIO EXit mim Haxkare KHOMKY "X" B
IIPaBOM BEPXHEM YTy OKHa.

| File Options

BbIXO]

Options->Config...

JIns HacTpOWKHM TapaMeTpoB BHU3yallM3allid HY)KHO 3aiiTé B MeHI0 Options u BbIOpath
noanyHkT Config...:

| Options Help

- Config.




B PE3YIbTATC MOABIACTCA JUAJIOTOBOC OKHO BHUAA:

—Arrows Width
1
s ) [2 Pixels
—Amows Time Delay
|
|||||||||||20 Ms
Cancel | Default | OK

Arrows Width - YcranasnuBaet TonumHy JMHAA, 0003HAYAIOIIUX CUTHAI.

Munumansnoe 3HadueHue = 1. [Ipu 3ToM JTMHUS BRITTSIUT CIEIYIONIUM 00pa3oM:

MakcumanbHOe 3HaueHHue = 5. HpI/I OTOM JIMHUA BBITJEIAUT CIICAYHOIHUM 06pa30M:

Default 3rauenue = 2. [Ipu 3TOM JTHHUS BBITIAIUT CIEAYIOLUUM 00pa3oM:

Arrows Time Delay - VYcranaBiuBaeT Bpems BbIBoJa CUTHajoB. Uem Ooubliie 3HaYeHHE
napameTpa, TeM J0JbIle Oy/eT BBIBOANUTHCS MyHKTUPHAs JTMHUS, 0003HAYAIOIasi CUTHAJI.

MunaumansHoe 3HayeHne = 20.

Maxkcumanbsuoe 35aueHue = 200. Default-3Hauenne
=50.

Knomka Cancel mo3BonsieT OTKa3aTbCsi OT M3MEHEHHS IapaMETpOB M BEPHYTHCS B
BU3YaJIH3aTop.

Cancel |

[Ipn naxatun kHomku Default - 3HaueHUs NpPUHUMAIOT BEIMYMHBI, MpPENONpPEeIICHHbIE
3apaHee.

‘ Default |

[Ipu naxatun kHonku OK cucTtema ycTaHaBIMBAET HOBBIEC 3HAUEHHS.

OK

Options->Debug

Br16paB 3TOT MyHKT MEHIO, MO’KHO HACTPOUTH BapHaHT PabOThI MPUIIOKEHUS.

® Debug



Ecnu BeiOpan pexxum Debug, To mpunokenue OyneT BBIBOJUTH COOOIICHHS] B OTIAA0YHOM
pexuMe.

© Config...
Debug

i

Eciu Debug He BEIOpaH, TO cooO1IeH s Oy1yT BBIBOAUTHCS B 00baHOM popMmate: Help->About
Jiis mpocMoTpa nH(GOPMALIUK O TEKYIIEH BEpPCUU MTPOEKTa He0OX0auMo 3aiiTi B MeHio Help u
BBIOpaTh MOAIMYHKT About:
Help

.

HOSIBI/ITCSI ANAJIOTOBOC OKHO CJICIIyIOHIeI‘O BHUIA:
X|

SysLog Animator v1.0 RC1
Directx 9.0 Yersion
Build 05 September 2003
Generation.NET (c) 2003

Z[J'ISI BbIXOJa U3 IUAJI0TOBOI'0 OKHA HCO6XOI[I/IMO Ha’XaTb KHOIIKY OK.

IIpakTnyeckas padora Ne34.

AHMMHpOBaHHUe KAAPoB B npuio:xkennu MS Visio.

AHMMHpPOBaHHe Ka/IpOB

Ecnu oTkpeITh aiin, cogepxaminii >KxypHana COOOIIEHUH CUCTEMBI, TO MOSBUTCS pa30UTHINA Ha
Kaqpbl KypHat. J[r00oit kaap MoxeT ObITh BBHIOpaH MyTeM Ha)KaTHsl JBOWHOTO MIETYKA MBIIIKU Ha
Ha3BaHUU HYKHOT'O KaJpa.



CHUCTEMA : 3anpoweH craryc CKIA DS
CKNaM : Craryc CKNADA = 32
CHUCTEMA : 3anpoweHsl napaMeTpbl NOAWKWNHWKE

TEPMHHAN NOOWKWMHWKA, : 0 - napamMeTpel BOSEPAELLEHE!
CUCTEMA : 3anpoweHb! napameTpel ocu

TEPMWHAN OCKH : 1 - HeT aaHHbIX

CUCTEMA : CKNAOY nocnaxa komaraa MNONYYUTE U3 BXO
CKNAA: 0 - komanaa NONYYUTE M3 BEXOOHOA AYERKM yc
CUCTEMA : 3anpowero coobwenue ot CKMALA
CKnand:1-noawnnHKUK yenewdo NPUHAT St=0 Col=0 Row
CUCTEMA : 3anpowen craryc CKNADLA

CKNaMO : Craryc CKNALA = 32

CHUCTEMA : 3anpoweHsl napaMeTpbl NOAWWNHWUKE

TEPMHUHAN NOOWWMMHWKA : 0 - napaMeTpel BOSBPALLEHE! =~
CUCTEMA : 3anpoweHkl napaMeTpel 0cU

CUCTEMA : CKNAOY nocnaHa komanaa MONYYHUTE M3 BXO
TEPMWHAN OCKH : 1 - HeT aaHHbIX

CKNAD: 0 - komanaa NONYYUTE M3 EXOOHOA AYERKM yc
CUCTEMA : 3anpowero coofwenue ot CKNALA
CKnan:1-noawnunHKUK yenewno NPUHAT St=0 Col=1 Row
CUCTEMA : 3anpowen craryc CKNADLA

CKNAL : Craryc CKNALA = 32

CUCTEMA : 3anpoweHsl napamMeTpbl NOAWKUNHWKE

TEPMHUHAN NOOWWMMHWKA : 1 - HeT aaHHbIR

CUCTEMA : 3anpoweHb! napameTpel ocu
EPMMHAH nrK-n- nanamm‘n»-' RNARNAINIRHR S 1217 ‘-l_v.l
4 »

N300paskeHre HAaYaIbHOTO COCTOSIHUS BRIOPAHHOTO KaJpa MOsIBUTCS CIIPaBa OT CITUCKA KaIpOB.

BXOA BXO4

Pabovaa O6nacTe

TeprmHan Ocu

| | TepmiHan
Moj wKrnNHKWKS

1 PesepeHaa OGnacTb |

I CKnajg I

BeixogHaa Adeiika BxopHaa Adelika

=

Cuctema

BbIXO[

Z[J'ISI pa6OTLI C KaJpaMu CYIICCTBYCT MMaHCJIb YIIPABJICHUSA:

« | o puwr | Pavan | 5| » [N

Jlnst BBIOOpa HYKHOT'O KaJjpa MOKHO BOCIOJIb30BAThCSl KHOIIKAMU IIEPEMOTKHU:

=

- BBIOpATh MEPBBIN Kajp;



E

- BBIOPATh MPEIBIAYIIHI Kajp;

[El

- BBIOpATh CIEAYIONIUHN Kaap;
>>

&

- BBIOPATH MOCTCAHUIN KA.
J1Jis mpouTphIBaHUS KaJpa/KaipoB MOKHO BOCTIOIB30BAThCS CIACAYIOIIMMHE ABYMS KJIaBUIIIAMMU:

PLAY 1

npourpats 1 kaup;
PL&Y ALL

BB

HETPEPBIBHO MPOUTPHIBATH BCE KAJIPbl, HAYMHAS C TEKYIIETO U 10 (PUHAIBHOTO.
B 1100011 MOMEHT MOHO NpepBaTh NPOUTPHIBAHUE,

STOP

HaXkaB KHOTKY Stop, KOTopasi IOSIBUTCSI BO BpeMsl MPOUrpbIBaHus BMecTo KHomku Play All.
[Tocnennum B ciucke kaapoB siBisiercsa GpuHanbHOe cocTostHuE (DC).

OUHATBHOE COCTOSIHUE OTPAXKAET COCTOSTHUE CUCTEMBI 110CIIE BBIMOIHEHUS OCIETHEr0 Kaapa.
@®C Henb3s npourparh, T.K. PC He SBIAAETCSA KaIPpOM, a JTUIIb OTPAKAET COCTOSHUE CUCTEMBI B
pe3yabTaTe MPOU3OIIEIIINX B CHCTEME COOBITHM.

|1\4?

3nech nepBas nudpa o003HAYAET HOMEP TEKYIIEro Kajpa, BTOpas - CKOJBKO BCEro MMEETCS
KaJIpOB.

IIpakTyeckas padora Ne3S. I'papuyeckas cocrasisiiomas MS Visio.

DOYHKIHOHAJIBHO-TPa(PHUECKasA COCTABJIAIOIIAS

Curnansl

Curnazsl B cucteMe ObIBAIOT YETHIPEX BHUJIOB:

. CUTHAJI CHHETO IIBE€Ta 03HAYAET, YTO UJIET 3alPOC OT CUCTEMBI;

. CHUTHAJI KPAaCHOTO IBETA O3HAYAET, YTO OTBETOM Ha 3aMpPOC CHCTEMBI SBIISICTCS OIMINOKA,
0 CUTHaJI >KEJITOr0 IBETA O3HAYAET, YTO MAET OTBET Ha 3alPOC CUCTEMBI, HE COAEPKAIIUNA HUKAKUX
JTaHHBIX;

. CUTHAJI 3€JIEHOr0 IIBETa O3HAYaeT, YTO 3aMpOC CHUCTEMBI BBINOJHEH ycnemHo. OTBeT
MMOJI0KUTEIbHBIM.

OOBEKTHI



- 0Cbh;

- IIOJIUINITHHUK,

- MaHUIIYJIATOP.
Ocsb
VY ocu CcyliecTBYIOT JBa MapameTpa, 1o KOTOPhIM K HeW MoAOUparoTCs
MOALIUITHUKY: [ nepeaHuil ruametp; 0 3aIHUI TUaMeTp.

- 3/1€Ch IMapaMeTpPhI MEPEIHErO U 3aIHETO TUaMETPOB paBHBI 12.
X 2

<

- 3A€Ch 3HAUCHUC MIEPCAHCTO ANaMCTpa HE COOTBETCTBYET JOIIYCTUMOMY I10 FS, a
3HAYCHHUE 3a/THCTO JUaMETpa HE OIMPEACIICHO.

IHogmmnHuk

IloaumMmHUK MOXKET OBITH I/I306pa)KeH B TPEX BApHUAHTAX:

- 03HAYaeT, YTO HOMEP TPYIIBI Y MOAIMIUITHAKA HE COOTBETCTBYET JIOMYCTUMOMY
oo FS.

- O3HA4YacT, 4YTO y NOJAUIUITHUKA HE OIIPCACIICH HOMCD I'PYIIIIBI.

- O3HAYaeT, YTO y MOJIIUITHUKA 12 HOMep TpyMIIbI.

JonosHuTeIbHBIH MaTepual 1.

Ha3znauvenue
Cucrema npeaHa3HadeHa JUIsl YIIPaBIEeHUS aBTOMAaTH3UPOBAHHBIM KOMIUIEKCOM XpaHEHUS
noAmuimHUKOB. OHa o0ecrieynBaeT MpUeM MOANIMITHUKOB Ha CKJIaJ, a TAKXKe MOAOO0pP M BhIIavy 10
3ampocy.

HaHHBIfI AOKYMCHT OIIMCBIBACT Tpe60BaHI/I$I N OTpaHUYCHHA HAa UCIIOJIb30BAHUC ITPUITOKCHUA.



[IpunsTHIE COKpaIEHUS

B HACTOAIIEM OJOKYMCHTEC ITPUHATEI CICAYIOIIUEC ONIPEACICHUA U COKPAIICHMA:
COKpaHIEHI/Ie Onpelle.nelme

FS .
I[aHHI)II/I JAOKYMCHT. COI[Cp)KI/IT TCXHHUYCCKUC Tpe60BaHI/ISI, MMPEABABIACMBIC K

IIPOrPaMMHOMY IIPOAYKTY

HLD High Level Design. Comep:kut onucanue MOIYJIbHON CTPYKTYPHI IPOEKTA U
B3aUMOJICVCTBHS €r0 MOJYJIEN

HpOCK HpOCKT CUCTCMBI YIIPABJICHHA aBTOMATU3WUPOBAHHBIM KOMIIJICKCOM XPAaHCHUA
T IIOAUINITHUKOB

B nocnenyromem Tekcte cioBo "noskeH" onpenenser Heo0xoauMoe TpeOOBaHUE K IPOAYKTY.
CrnoBa "moxert", "nmpeanonaraer” u "crocoOeH" onpeaensoT HarpaBieHne padoT, KOTopoe
MOJJICKUT AalIbHEHIIEMY YTOUHEHHUIO.

0O0630p

Brenenue

Komriekce xpaHeHus! MOAMIUITHUKOB COCTOUT U3:

1. Cxknana (1. 1.2.2).

2. Tepmunana nogmunauka (. 1.2.3).

3. Tepmunana ocu (1. 1.2.4).

VY Kax/10ro U3 3JI€eMEHTOB KOMILIEKCa CYIIECTBYET IPOrpaMMa yIpaBJeHUs], pealu30BaHHas B
Buze B dll, npuHuMaromas Ha BX0J] BBICOKOYPOBHEBbIE KOMaH/Ibl U Mpeo0pasyrolas ux B

YIIpaBJIAOIIUEC BOSI[GI\/’ICTBI/UI JJI1 IaHHOT'O DJICMCHTA.
Wnpaenaer
e phds &P MAHE A
VT POHCT B3 MM W
E3EMMO Qe o7 Byt

¢ VB
\\\ HET Framework
Teptunan F AodeOLL \
ocu —| CucTama Store
WP 3ENE HKA oL Cknan,
| K0 MM EKCOm
TeprMHan | | Bearing
NOA W MNHKHES OLL
AL |
KpaHuT — [
.
HHi 0P MALKHK O Eaza
M0 W MAHKE3X H3 ASHHE X
CTENNE¥AN, 0 e
EE J3H HE X = | MyneT
N2 AW MAHKESX, O MS SOL Server 2000 VT pas NeHWA
H ZME PeH HE X 0GAX. =
MS Windows 2000
-




Puc. 13.1. CtpykTypa KOMIUIEKCA

/ Ocn Hopmumnuug @

|
I
|
|
I
|
13
I
I
I
I
|
|

Vuacrok chopku CKJIANL
KOJIECHOH napsi @ @ ©
\ © Y
TEPMHHAJI R TEPMHHAJL
ocH o © < | nomummmika
. \
I
| \ N\
: ITo 3anpocy ot N
Iponzsomin I g Fl:PMl-H’I'.-\.'I.-\ Ipranmact, Iponasom
HIMEPCHIC : OCH BRIJIACT I XPAHHT NIMCPCHIC
NaPaMeTPoB OCH | NOAMBITHIKH MO/UIHITHHKN [APAMCTPOR
I BLIALOTCA CO NOALIHITHKIKS
I "CKJIAJIA"
I
I
I
I
A4

/) Ock ¢
11000PaHHEIMI |
= OZICHBIMI Hi HEC
HOAHITHHAKAMI
KOJIECHAA I1APA

Puc. 13.2. KonnenryanbHas cxema creutaka Ckiaz

Cknan mpefHa3sHayeH Ui XpaHEHUs MOAIMIHUKOB. OH mpejacTaBiseT coOOM cTemiax c
syeKkaMy, UIMEET BXOAHYIO 1 BHIXOJHYIO STUCHKY 1 PpOOOT-MAHUILYIATOP.

Bce stueiiku uMeroT KoopaAnHATHI - cTopoHa cremaka (0 umu 1), pan (0 umm 1 11 kakaoi
CTOPOHBI), KOJToHKa (0T 0 10 4 /U1 KaX10T0 psijia), a TaKKe MOPSIKOBBIA HOMep. BrixoqHas sueiika
umeeT HoMep 999 u koopauHatsl (9,9,9), a npuemnas - 0 u koopaunatsl (0,0,0). Beero siueek, kpome
IIPUEMHOM U BBIXOJHOM, 20 IITYK.

Crennax UMeeT J1Be 00JIacTH sueek: padbouyto 1 pe3epBHyo (puc. 13.2). B paboueii o01actu
XPpaHATCS OMIO3HAHHBIE MOALUIUITHUKY, T.€. TOAIIMITHUKH, JUIsI KOTOPBIX OBUIM MOJYYEeHbI TapaMeTphl ¢
TEpMHUHAJIA TIOAIIUITHAKA U OTIEPaITs 110 TIEPEMENICHHUIO B STYCHKY 3aBEpIIMIIACh yCIenHo. B
pe3epBHYIO 00J1aCTh MOTAAAI0T HEOMTO3HAHHBIC TTOIIUITHUKH, T.€. TIOIINITHIKH, TP OTIEPAIIUX C
KOTOPBIMH ITPOU301LIeN CO0Il U Hellb3s rapaHTUPOBATh JOCTOBEPHOCTH MOIYYEHHBIX /I HUX
apaMeTpoB.

Kaxk B paboueii, Tak 1 B pe3epBHOM 00JIaCTAX, MOTYT CYIIIECTBOBATh COOMHBIC sTueiKku. Sdeiika
noMeyvaeTcs Kak cOoiiHasi, ecu poOOT-MaHUIYJISTOP HE MOXKET B3ATh U3 HEe MOAMUITHUK UIIH €CIIU
OH HE MOJXKET MOJIOKUTh MOAIIUITHUK B ATY stueiiky. Kaxas siueiika MoxeT ObITh MoMeueHa 100 Kak
3aHsdTas, TH00 Kak cBOOOMHAsA, THOO KaK cOOMHasl.

Taommma 13.1. Cxema cremmiaxa

kosioaka 0 KoJioHKa 1 KOJIOHKA 2 KOJIOHKA 3 KoJioHka 4
ctopoHna 0 1 2 3 4 5 psn 1
6 7 8 9 10

pan 2
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Pabouas 30Ha

cropona | 11 12 13 14 15 pan 3

16 17 18 19 20 psan 4

Pe3epBHasi 30Ha

Cmamyc cknaoa

Cxutajy MOXET UMETh B KaXKblii MOMEHT BPEMEHM OJIMH U3 CIEAYIOLIMX CTaTyCOB:

Tabmuma 13.2. Craryc cknaaa

Kon 3HaueHHEe

32 TToamumnHNK BO BXOHOU STUEHKE

16 [ToamMnmHUK B MAHUITYISTOPE
Her nyna

Ckitag cBoOOIeH

0

32
MogwunHUK B
npueMHuKe

16
MoagwunHuk B
MaHUNYNATOpE

4
HeT HynAa

0 Cknapg,

ceofogeH - HOpManeHOE COCTOAHWE CKNada

4 Het HynAa - owmbBoyYHOE COCTOAHKE

Puc. 13.3. I'pad mepexoaoB cTaTycoB CKIaaa
Cnucox Komano ckiaoy

CkJia MpUHUMAET CIIEIYIONINE KOMaHIbI:
Tabmuua 13.3. Cincok KOMaH/ CKIaTy

Kon Ha3zBanue ITosiHOEe Ha3BaHHE KOMAH/bI

Getk [IOJIVUMTH U3 BXOJHOM SIYENKU



SendR

PutR
SetN

Term
0

OTIIPABUTH 13 SYEMKHU B BBIXOJHYIO STUENKY

ITOJIOXUTD B PE3EPB
[NPOU3BECTU 3AHYJIEHUE
3ABEPHIEHUE KOMAH/I BbIJIAYN

Dopmam komano cknady Komanmbl

uMmeroT popmar:

NameCommand int

Tabnuna 13.4. ®opmaTt KOMaH[ CKIALy

JAuana3oH 10nyCTUMBIX

ITapamerp Tun  syagenmii Onucanue
1:6,9,10,20 HasBanne xkoMaHIpI
(Tabm. 13.2)
TagSt int 0:1 Cropona
TagCol
TagRow int
SourseSt int
SourseCol int
SourseRow int

PE3YJIbTUPYIOLIEH SYEHKH

int 0:4  Komnonka
PE3YIABTUPYIOLLIEH TUENKHU

1:2 Psan pesynbrupyromen
STUEHKH

0:1 Cropona ucxogHou
STUEHKH

0:4 Kononka ncxomaomn
STUCHKH

1:2 Psn ncxomHon sueku

Ta6muma 13.5. CoobmieHus OT CKJiaja B OTBET Ha MOCHUIKY KOMaH Ibl

Ne Kon
1 -4
2 -3
3 =
4 =1l
5 0

Onucanue

Het cBOOOIHEIX AUeeK

He nocmats

Talim-ayT

Het xnuenTa

VcmenHoe IMOJIYYCHHNEC KOMAaHbI
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7
8
Koxa
1
0
1
2
3
Kon
3
2
1
0
1

1 OmmbOKa 1mpy MOJy4CHUH KOMaH Ibl
2 Cknajz He TTOHST KOMaHTy
3 CkJ1a 3agsT

Tabmuma 13.6. CoobiieHue oT cKiiaga

Onucanue

Her cxmana

Hert coobmienus

Komanma BeimmosiHeHa 0€3 OINOKHA

Komanza BbinoniHeHa ¢ omuOkoi. He ynaercs B3sITh NOAIIUITHUK U3 3a/1aHHOM

STYEUKHU

Komanza BbinosiHeHa ¢ omuOkoi. He ynaercst HoaoKuTh NOAMIMITHUK B 33/1aHHYIO
SYCUKY

Tabnuia 13.7. Ctatyc oOMeHa co CKIagoM

Onucanue

Het oOmena

Taiim ayT

Hert xnmenTa

Bo3sspamaemslii mapamerp mParametr conepKuT cTatyc ckiiaaa

Het nanHBIX

TepMI/IHa.]'I INOAIIHUITHHUKA

TepMmuHan MOAMIMIIHMKA MPOU3BOAUT M3MEPEHUE MapaMeTpOB MOAIIMIIHMKA, M HA 3ampoc
CHCTEMBbI BO3BPAILAET OJJHO U3 CIETYIOMIUX COOOIIEHHH.

Kon

Tabmuua 13.8. Cratyc oOMeHa ¢ TepMHUHAIOM MOALIUITHUKA

Onucanue

Her oOMeHa



- Taiim-ayT

- Het xiuenTa

0 CTpyKTypa ¢ ©3MEpeHHBIMH ITapaMeTpaMu MOAIIUITHEKA B Oydepe

Het nanneix

Ecnu xox coobmenust = 0, To B Oydepe HaxoauTcsi CTPYKTYpa ¢ apaMeTpaMHu:
Tabmuua 13.9. [TapaMeTpbl MOAIIMITHAKA

Jluana3oH 10nyCTUMBbIX

ITapamerp Tun 3HAYEHMII Onucanue
NameMaster String JIro0as cTpoka JIMHON ®UO macrepa, 110 255
CHMBOJIOB MIPOU3BOINBIIETO U3MEPEHUS
Factory String JIro6as cTpoka IIMHON Hazpanue neno go 255
CHMBOJIOB
ShiftNum Byte 1.2 Howmep paboueii cMeHBbI

Number String JIro0as cTpoka AJIMHOM 10 Homep mogmmmnauka
255 cuMBOJIOB

GroupNum  Int 12...20 Howmep rpynmst
MOIMIUITHAKA

Septype Byte 0...1 Tumn cenaparopa
MOAUTUITHUKA

AShift Float 0.01...1

OceBoiif caBUT
Tepmunai ocu

TepMmuHam OCH MPOM3BOIUT M3MEPEHUE €€ TMapaMeTpoB. B oTBeT Ha 3ampoc CHUCTEMBI OH
BO3BpAIIAET OJJHO U3 CIEAYIONINX COOOIIECHUI:

Ta6muma 13.10. CtaTtyc oOMeHa ¢ TEpMHHAIOM OCH

Kon Onucanue

-3 Her oOmena

-2 Taiim ayT

-1 Her xnnenra

0 CtpyKTypa ¢ U3MEPEHHBIMH ITapaMeTpaMu ocH B Oydepe

Het nannbIx

Tabmuna 13.11. [Tapamerpsr ocu



JAnana3oH J0myCcTUMBIX

IMapamerp Tun 3HAYCHHI Onucanue
Name Master String  Jlro6as cTpoka juHOi 10 255 ®UO macrepa,
CHUMBOJIOB MPOU3BOIUBIIETO U3MEPEHUS
ShiftNum  Byte 1..2 Howmep paboueii cMeHbI
Factory String JIrobas cTpoka JIMHOM 10 Hazsanue neno
255 cuMBOIIOB
ANumber  Int JIrobast cTpoka JUIMHOHN 10 Howmep ocu
255 cuMBOIIOB
Side Byte 0...1 Cropona ocu 0-mpaBasi, 1-neBas
BackDia Float 12...20 [Mocano4HbIil TMamMeTp 3aTHHUHA
m
FrontDia Float 12...20 [Tocamounslii fuameTp
m TepeTHUN
HNuTepdeiichbl B3anMoaeiicTBUsI CHCTEMBI
Craryc > g Crarye > < Craye " Crinye
Tepmunan  |[Hapaserpa é HMapaserpat Chnerema [Mapaserpas é— Hapasserpas|  Tepaunan
I omunnenka el 5 YNPARICHHR g Ocu
Hanyunn, [ = [anyanr, Hanyunrs = Moty
n'.lpu)::v:lpu TAPUNC TP IAPAMETPRL >J BAPAMETPLL >
v Fostan 3 )
Crurye
cRaaxy o
Hurepipeiic I
Kostan S
Cxaay S
Y
Crnan

Puc. 13.4. arepdeiicel cucteMsl

Hurepdeiic co ckaanom (Store.dll) s momyuenust
cooO1eHus ot ckiaza: static public long GetStoreMessage() - Bo3BpaiiaeMbie 3HaUCHUS
onucansl B Ta0s1. 13.7. Jlns noiydeHus cratyca ckiaza: static public int GetStoreStat(out long
mParametr) - Bo3Bpaiaempie 3HaU€HUS ONMUCaHbI B Ta0s1. 13.6. 3HaueHus, MpUHUMaeMbIe

BO3BpalllaeMbIM MapameTpoM mParametr, onrcanbl B Ta01.

13.2.

J1J1s1 TIOCBIJIKM KOMaHIbI CKIIAIy:
static public int SendStoreCom (int NameCommand, int TagSt, int TagCol, int TagRow, int

SourseSt, int SourseCol, int SourseRow) - Bo3Bpariaembie 3HAaUCHHS B TIEpeIaBaeMbIe TapaMeTphl

onucausl B Tad. 13.4.
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HuTepdeiic ¢ Tepmunanom noammnauka (Bearing.dll) /s

MOJIyYEHUs COOOIEHUS OT TEpMUHAJA MOAIIUITHUKA CUCTEMA JJOJI’KHA BbI3BATh
cienyromyto pynkiuo Mmoayis 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). dynxus nomkna
BO3BpAIllaTh OJIHO U3 3HAYEHUM, IEPEUNCIICHHBIX B Ta0J. 13.87. Bo3Bpaniaemble mapaMeTphl ONKCAHBI
B Tabu. 13.9.

HuTtepdeiic ¢ repmunaaom ocu (Axle.dll)

Jnst mostydeHust COOOLIeHHs OT TEPMUHAJIAa OCH CHCTEMa JOJDKHA BBI3BIBATH CIETYIONIYIO
¢ynkuuto Moy 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). ®ynkuus nomkHa
BO3BpAIllaTh OJIHO U3 3HAYEHUM, IepeynciieHHbIX B Tab/. 13.10. Bo3Bpamiaemble mapaMeTpbl ONKCaHBI
B Tabn. 13.11.

Cnennduueckne TpedoBanus Crucrema

yIPaBICHHUS KOMILIEKCOM JIOJKHA!

[IpousBectu onpoc craryca ckiaza (Bb3Bath pyHkuuio etStoreStat ).

JobGaBuths B xypHan coobmenuit 3amuck "CUCTEMA: 3ampomen cratryc CKIIAJJIA". B
3aBHCHUMOCTH OT MOJYYEHHOT'O 3HAYEHUS MPOU3BECTH CIEAYIOLIUE ICHCTBUS:

[Tonyuennsiii cratyc ckiaga = 32. B mpuemHyro siueliky ckiiajga MOCTYNUI MOIIIUIHUK.
Cucrema 1oiKHa:

JoGaButh B xxypHai coobmennii 3anmuck "CKITAJL: Cratyc CKIIAZIA = 32",

[TomyunTh mapamMeTpsl MOCTYIHMBILETO MOALIMITHUKA C TEPMHUHAJIA MOIIIUITHUKA (JOKHA OBITH
BbI3BaHa (yHkius GetRollerPar ).

Jlo6aBuTh B )xypHai cooduenuit 3anuck "CUCTEMA: 3anporieHsl napaMeTpsl MOAMIUITHAKA" .

B 3aBucuMoCTH OT cTaTyca TepMHHAIA MOALIUITHKKA (Bo3BpaleHHoro ¢pynkuuent GetRollerPar
3HA4YEeHHUs) 1OJKHBI ObITh BHIITOJHEHBI IeHCTBUS, IPUBEAECHHBIE B Ta0I.:

[Tonyuennslii craryc cknaaa = 16. Cknaa cBoOO/EH, T.€. HE BBINOIHIET HUKAKUX KOMaHJ, HO
IIPU 3TOM B MaHUIYJISATOPE HAXOAUTCA MOAIIMIHUK. B 3TOM citydae cucrema JoixkHa:

JloGaBuTh B xypHan coodmenuit 3anuch "CKIIAl: Ctatyc CKIIAZIA = 16".

[TocTaButh Ha nepBoe mecto B ouepenu komanay PutR - "ITOJIOXXKUTDH B PE3EPB".

[Tonydennsiit ctatyc ckinana = 4. Het nyns. B aTom ciiydae ckiaay cucrema J0JKHA:

JloGaBuTh B xypHan coobmenuit 3anuck "CKIIA/l: Cratyc CKITAJIA =4".

[TocTaButh Ha epBoe mecto B ouepenn komanay SetN - "[IPOU3BECTU 3AHYJIEHUE".

[Tomyuennslii craryc ckiaga = 0. Ckian cBobogeH. Hukakux nefcTBHiA B OTBET Ha ATOT CTaTyC
cucTeMa IpeANnpUHUMATh HE JTOJKHA.

Tabnuna 13.12. [leiicTBHs B 3aBUCUMOCTH OT CTaTyca TepMUHaa MOAIIUITHUKA

Craryc
TepMHHaIa JeiicTBHe cUCTEMBI
MOAIIMITHUKA
-3 Jlo6aBuTh B xypHai coodmennii 3anuch "TEPMIHAJL

I[MOJIINITHUKA: -3 - HeT oOmeHa"
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-2 JloGaBuTh B xypHai coobmenuit 3anucsk "TEPMIHAJI
[TOAIINITHUKA: -2 - TaiimayT"

-1 Jlo6GaBuTh B kypHai cooduenuii 3anucs "TEPMUHAJI
I[TOALIMUITHUKA: -1 - HeT knueHTa"

0 Jlo6aBuTh Ha nnepBoe mecto komanay GetR - "TIOJIVUUTDH
13 IIPUEMHUKA B STYEUKY"
Jo6aBuTh B xKypHai coobmenuii 3anuch "TEPMWHAJI
[MTOAIINITHUKA: 0 - napameTpsl Bo3BpaiieHsl <Homep rpynner> "

1 Jlo6aBuTh B )xypHan cooommennii 3anuck "TEPMIHAJL
I[TOAIIMITHUKA: 1 - HeT naHHBIX"

Hpyroe Jlo6GaBuTh B kypHai cooduenuii 3anucs "TEPMUHAJI

I[TOJAIIHUITHUKA : OILLIMBKA: Heonpenenenunsiii craryc"”

[Tpu mr060M Ipyrom cratyce B *KypHal JOIDKHO ObITh 100aBieHo coobmenue "CKIIA/:
OLIUNBKA: HeonpenenenHslii cratyc".

[TpousBecTn onpoc TepMUHaIa OCH (BbI3BATh (DYHKIIHIO IMOIYYEHHS COOOIIEHUS OT TEPMHUHAIA
- GetAxlePar ). B xxypHan cooGmenuit 1omxHo ObITh 106aBneHo coobimenue "CUCTEMA:
3arpolieHsl napameTpsl ocu". B 3aBUCHMOCTH OT cTaTyca TepMUHaa OCH (BO3BpAILlEHHOTO
¢yuknueit GetAxlePar 3HaueHns) HOKHBI ObITh BBHIIIOJHEHBI CIIEYIOMINE JEHCTBUS:

[Ipu nmocTyrnieHnn KOMaHbl B OUepe/lb CUCTEMA JOJIKHA OTIPAaBUTh KOMaHAy Ha
BBITNOJIHEHHE CKJIay (MapajieNbHO ¢ MPOJA0JIKAIOIIMMCS OIPOCOM TEPMUHANA OCH) U B 3aBUCHMOCTH
OT BO3BPALIEHHOT0 (PYHKIMEH MOCHUTKA KOMAH/Ibl CTaTyCa KOMaH/Ibl, BHIIOJIHUTE CIIEAYIOIINE
nevctBust (Tadn. 13.4):

[Tonydennslii cratyc: 0 - ycnemHnoe nojgydeHue KoMaHabl. B xkypHas coo01eHnii 1J10)kHO
obITh H00aBneHo coodmenune "CKJIA/L: 0 - komanna <[TonmHoe Ha3BaHHME KOMaHABL> YCIEITHO
npunsaTa". Komannaa nomkHa 61Tk yaaneHa. CucteMa J0JKHA MOTYyYUTh COOOIIEHHE OT CKIaia O
pe3ysibTaTax BHIIOJHEHUS] KOMaH/IbI.

[Tonyuennsliii craryc: 1 - npM mOCbLIKe KOMaH/AbI POM301LLIa OIIMOKA. B xKypHan
coo01meHuit AokHO ObITh Mo6aBneHO coobmenue "CKIIA/L: 1 - ommOka mpu MOChIIKE KOMaH/IbI
<[lonHoe Ha3BaHue komanabr>". KoMaHaa noikHa OBITH yAaleHa.

Tabnuma 13.13. JleiicTBusl, 3aBUCsIINE OT CTaTyca TepMUHAIA OCH

Craryc
TepMuHaIa JlelicTBHE CHCTEMBbI
NOAIIUITHAKA
-3 Jlo6aButh B sxypHas cooduiennit 3anucsk "TEPMHUHAJI OCH: -3 - Het

oOmena"


http://www.intuit.ru/studies/courses/48/48/lecture/24617?page=2#table.13.4
http://www.intuit.ru/studies/courses/48/48/lecture/24617?page=2#table.13.4

-2 JloGaBuTh B )xypHan coobmenuit 3anuck "TEPMUHAJL OCH: -2 -

Taiimayt"

-1 Jlo6GaBuTh B xKypHaI coodmenuit 3anucy "TEPMWUHAIJL OCH: -1 -

HET Kimmenra"

0 Jlo6aButh B sxypHai cooduiennit 3anucsk "TEPMMUHAJI OCH: O -
nmapaMmeTpbl Bo3BpaieHsl <llepegnuii nuametp> < 3agHuii nuamerp> "
[TomoOpath 1Ba NOJIIMITHUKA U3 UMEIOIIMXCS HA CKIIAZIC B
COOTBETCTBHUH CO CIEIYIOIUMHU TPeOOBAHUAMMU:

OHU 0JKHBI HAXOIUTHCS B sTYEHKaX C pa3HbIMU HOMEpaMH

Pa3zHocTh rpyIIibl IEpBOro MOAIIKUIIHUKA U TPYIIIbI IEPEAHETO
nocagovynoro nuamerpa ocu (FrontDiam) momkHa OpITE MeHbIIE THOO
paBHa 2

Pa3HoCTh TpyIIbl BTOPOro MOAIIUITHUKA U TPYIIIBI 3aTHETO
nocaogHoro auamerpa ocu (BackDiam) qomkHa ObITE MEHBIIIE THOO
paBHa 2

Pa3HoCTh pa3HOCTEH IMyHKTA 11 | 111 T0DKHA OBITH MEHBIIIE JINOO
paBHa 2

BriiaBaemble MOIIIMITHUKY JTOJDKHBI UMETh OJJUHAKOBBINA TUIT
cemaparopa.

B niepByto odepesb 10JKHBI BbIAABATHCS MOAMIUITHUKN, KOTOPBIE
HaxOJsTCs Ha CKJIa/I€ JOJIbIIE BCETO.

[Tpu ycnenrHoMm moadope MOAIIUITHIKOB:

B xypHan cool1ieHnii J0KHO ObITh 100aBIIEHO COOOIIEHNE

"TEPMUWHAJI OCHU: ITOJIINITHUKHA nogo6pansr"

B xowner ouepenu KoMaH JOJKHBI ObITH 0OABIICHBI JIBE KOMaHIbI "
SendR OtnpaBuTh siueiiky Ha BbIXOA'" € MapaMeTpaMu M0 100paHHBIX
MOJIIITUITHUKOB, a TAK)KE 3aBepIlaroiias Beigady komanaa "Term
3aBepileHre KOMaH 1 BbIJaun"

ITpu oTCyTCTBUM Ha CKJIaJ€ MOAINUITHUKOB, YOBJIETBOPSIIOIINX

3aJJaHHBIM [apaMeTpam, B )KYpPHAJ IOJKHO OBITh J0OABIEHO COOOIIEHNE
"TEPMHWHAIJI OCU: He nono6pats [TOJIINITHUKOB".

Ho6aButh B x)ypHan coobmienuii 3anucs "TEPMUHAJI OCU: 1 -
HET TaHHBIX'"

Hpyroe Jl06aBuTH B *KypHan coobmenuii 3amucs "TEPMUHAJI OCU:
OIIMBKA: Heonpenenenusii craryc"”

[Tonmy4enHslii ctaryc: 2 - cKJIaJ1 He MOHSAJ KOMaHAy. B )kypHan coobieHnii JoKHO ObITh
no6asieno coodmenue "CKJIIA/L: 2 - ckiman He moHsu1 komanay <IlogHoe Ha3BaHME KOMaHIbL> ".
CucreMa TOJKHA NONBITATHCS ITOCJIATh KOMaHAY IIOBTOPHO; IIOCJIE BTOPOW HEYJa4HOH IOIBITKU B
XKypHaJ T0JHKHO ObITh 106aBneHo coobmenue "CKJIA/: He nmonst koMaHay mocie AByX MOMBITOK",
KOMaH/ia 10JDKHA OBbITh yJlalleHa, a cucTeMa JJOJDKHA IPUCTYIUTh K BBIMOJIHEHUIO CIIEAYIOIEH B
oueper KOMaHIbl, €CIM O4epeib HE MyCTa.



ITonyuenHslii cratyc: 3 - ckaaj 3aHaT. CucTeMa J0JKHA IOChUIaTh KOMaHAy B TeueHue 30
CEKyH]I, IPU UCTEYCHUU JAHHOTO MHTEepBaja B KypHaJ I0JKHO OBITH 100ABIEHO co0OIIeHne 00
ommoOke "CKJIIA/L: 3 - 3ansaT 6omnee 30 cexyHa'", KoMaH/1a A0/ KHA OBITh yalIeHa, a CUCTEMa J0/KHA
IPUCTYIUTD K BBIIIOJIHEHHUIO CIIEYIOIIEH B OU€peId KOMaH/Ibl, €CJIM OUEPEb HE ITYCTa.

[Tonyuennslii craryc: -1 - HeT ckiaga. CucreMa JIOJKHA MONBITATHCS BBIMOIHUTH KOMaHTy
MOBTOPHO; MTOCJIE BTOPOM HEyIayHOU MOMBITKU B )KYPHAJI JOJKHO OBITH 100aBJIEHO COOOIICHHE
"CKJIA:-1 - et CKJIAJIA" u cuctema A0/KHA 3aBEpUIUTh PadoTy.

[TonyuenHslii cratyc: -2 - TaiMayT. CucreMa JI0J)KHA HOIBITAThCS BHIIOJHUTH KOMAHy
MOBTOPHO; MOCJIE BTOPOM HEYAUHOU MOIBITKH B )KYPHAI JOJKHO OBITH 100aBIEHO COOOIIEHNE
"CKJIAI:-2 - TaiimayT npu MOCBUIKE KOMaHABI" ¥ CHCTEMa JIOJDKHA 3aBEPIIUTH padoTy.

[Tonydennslii cratyc: -3 - He mocbLIaTh. CHicTeMa JOKHA MOMBITATHCS BHIITOJIHUTH KOMaHIy
MOBTOPHO; MOCIIE BTOPOM HEYIaYHON MOMBITKU B )KYPHAI JOJKHO ObITh T00aBIEHO COOOIIEeHNE
"CKJIA/L:-3 - He ynaercs nocnats komanay CKIJIAJIY" u cuctema omKHa 3aBEpIIATE PadoTYy.

[Tomy4enHslii ctaryc: -4 - HeT CBOOOAHBIX siueeK. B sxypHan 10KHO OBITH 100aBIEHO
coobmenue "CKJIA/I:-4 - HeT cBOOOIHBIX siyeek'", KoMaHAa JOJHKHA OBITh yJaieHa, a CHCTeMa
JOJIKHA MPUCTYIMUTH K BBIMOJTHEHUIO CIEAYIONICH B 0uepeii KOMaH/Ibl, €CJIU OUepe/ib He MyCTa.

[Ipu momyueHuu m1000TO APYroro craryca B >KypHall OJDKHO OBITH JOOABJIEHO COOOIICHHE
"CKJIA/l: OIINBKA: HeomnpeneneHHbli CTaTyC NpU NOChUIKE KOMaHbI".

[Tocne ycnenHoro noay4eHus CKJIajoM KOMaH bl (MOIy4eHus cTaTyca koman bl = () cucrema
JOJIKHA MOJIYYUTh COOOIIEHHE OT CKIaga U 100aBuTh B xxypHan coobmenue "CUCTEMA:
3anpoueHo coobmenue ot CKIIAJIA™:

[Tonmyyennoe coobuienue: -1 - HeT ckiaga. CucreMa J0JKHA MOMBITATHCS MOITYYUTh
cooO01IeHre TOBTOPHO, TIOCI€ BTOPOM HEYIa4HOH MOMBITKU B JKypHaJI 10JIKHO OBITH T00ABJIEHO
coobmenue "CKIIAJL:-1 - ner CKJIAZIA" u cucreMa 101KHA 3aBEpIIUTH padoTy.

[Tonydennoe coobuienue: 0 - HeT co00IIeHUs1. DTO O3HAYAET, YTO CKIJIAJl elle 3aHSAT, CIeIyeT
POJOJKATh OIPOC.

[Tonyuennoe coobmienue: 1 - Komanga Bpino/iHeHa 6e3 olmmMoOKH.

Ha nepBoe mMecTo B ouepe/ib 10JKHA OBITh J00aBI€HAa KOMaH/a C MapaMeTpaMu yJaleHHON
KOMaH/1bl, HO HOMEp pe3yJIbTUPYIOIIEN TUYEUKH B KOMaH 1€ JOJKEH ObITh 3aMEHEH HOMEPOM APYToit
CBOOOJHOM SYEHKH, COOTBETCTBEHHO AJITOPUTMY MOMCKA CBOOOJHON SUCHKH.

[Tonyyennoe coobmienue: 2 - KomaHnga BbInoJIHeHa ¢ omMOKO#, He ynaercs B3fATh
NOAIMNHUK. Eciu Texymnias BeinosnHaeMas komanaa: GetR - "I[loayunTs U3 npueMHUKa B SYEHKY':

B xypHan nomkHo 6b1Th Ao6aBieHo coobmenue "CKIIAJL: OILIMBKA: He B3sTh U3 BXOHOM
SYerKn".

Tekymas koMaHa 10KHA OBITH ylaleHa.

Ha mepBoe mecto B ouepenu momkHa ObITH go0aBieHa komanma SetN - "[IpousBectn
3aHyJIeHHe".

SendR - "OTtnpaButh sueiiky Ha BbIXOA'":

B xypnan pomkHo ObiTh nobGaBrmeHo coobmenue "CKIIAJl: He B3sate u3  sueiiku
<Howmep stueriku> ".

Texyias komaHaa JoHKHA OBITH yajeHa.

Ha mepBoe mecto B ouepenu Io/bkHa ObITh poOaBneHa komanga SetN - "[Ipowssectu
3aHyjneHue".

Ha BTOopoe MecTo B ouepenu noimkHa ObITh q00aBieHa komanaa SendR - "OTnpaBuTh sUeKy
Ha BBIXOA" ¢ MapaMeTpamMu YAAJIE€HHOU B I1. 2 KOMaHbI.



[Tpu mosrydennu TOro e craTyca Mpy MOBTOPHOM MOMBITKE BhIOJIHEHUs KoMaHabl SendR:

Sluelika noKHA OBITH MMOMeuYeHa Kak cOoiHas (He JOJKHBI MPEeIIpPUHUMATHCS JallbHEHIIe
MONBITKU MOJIOXKUTH B HEE TOIIIUTTHUKH )

B xypnan nomkHo 0b1Th f006aBneHo coodmenne "CUCTEMA: fAueiika <Homep Sueitkm>
<Homep Croponbr> <Homep Komnonku> <Homep Psma> nmomeuena kak coorinas" Tekyras

koMauga SendR momkHa OBITH yoaieHa.

Ha nepBoe mMecTo B ouepeps 10KHA OBITH T00aBIeHAa KOMaHIa C MapaMeTpaMu yAaleHHON
KOMaH/ibl, HO HOMEp Pe3yJIbTUPYIOIIEH TYSHKH B KOMaH 1€ JOKEH ObITh 3aMEHEH HOMEPOM APYToit
CBOOOJTHOM STYCHKH, COOTBETCTBEHHO aJITOPUTMY TTOMCKA CBOOOTHOM STYCHKH.

[Tonmy4yenHnoe coobuieHue: 3 - KOMaHAa BBIMOJIHEHA ¢ OUIHMOKOH, HE YAaeTCsl MOJI0KUTh
NOAIMIHUK. Eciau nopsiikoBbIii HOMep, pe3yabTupyroueil ssueiiku - 999, T.e. 3To BbIXOJHAs sUeKa,
TO:

B sxypHan momxkHO ObITh q00aBieHO coodmenue "CKIIA/l: He Mory MoNOXUTh MOIIAITHAK B
BBIXO/IHYIO STUEHKY".

Texyias komaHaa J0HKHA OBITH OTIIOKEHA.

JomkHa ObiTh BhIMONHeHa KomaHma SetN - "IlpowsBectn 3anynenue" JlomkHa OBITH
MIPEANPUHSTA TOMBITKA BBHITIOJIHUTH OTJIOKEHHYIO KOMaH]Ty.

[Ipu nostydeHnu TOro e craryca py MOBTOPHOU MONBITKE BBINOJHEHUS] KOMAH/IbI:

Texymas komMaHaa JOMHKHA OBITH yIajeHa.

B xypnan nomxHo 661Th 106aBieHo cooduienne "CKJIAl: He Mory moioKuTh MOJIIUITHUK B
BBIXOJIHYIO SYEHKY Mociie BTOpoil monbITkK". Eciu mopsaAKoBbI HOMEp, pe3yJIbTUPYIOLIEH sTUeHKH
mo0oit apyroit kpome 999 u 0, To:

B xypnan nomkHo 661Th 106aBieHo coodmienue "CKJIA/]: He Mory moioxuth MOIIIMITHUK B
aueiiky Ne <Homep suerixm> ".

Texyias komaHaa JOHKHA OBITH y/ajIeHa.

Ha nepBoe mecto B ouepeau JoikHa ObITh AoOaBieHa komanaa SetN - "[Ipowussectu
3aHyJeHue".

Ha BTOpoe MecTo B ouepenu JoikHa ObITh J00aBI€HAa KOMaH/a ¢ apaMeTpamMH yJaJleHHOH B
1. 2 KOMaH/Ibl.

[Ipu nosydeHnu TOro e craTyca npy MOBTOPHOU MOMBITKE BBIOJIHEHUS] KOMaH/IbI:

Sueiika nmoyKHA OBITH MOMeuUeHa Kak cOoiHas (He JOJDKHBI MPeIIPUHAMATHCS JallbHEHIINe
MOTIBITKHU TIOJIOKUTH B HEE TIOIIITUITHUKH ).

B xypnan nomxHo 661Th 106aBieHo cooduienne "CUCTEMA: fueiika <Homep CtopoHB>
<Homep_ Kononkn> <Homep Psina> nmomedena kak cOoitnas". Tekylias koMaH/1a J0KHA OBITh
yaaJieHa.

Ha nepBoe mecto B ouepeib A0MKHA OBITH J00OaBIeHa KOMaH/1a ¢ TapaMeTpaMHy yaajaeHHOU
KOMaH/Ibl, HO HOMED PE3yIbTUPYIOMIEH STUSHKN B KOMaH/I€ JOIKEH OBITh 3aMEHEH HOMEPOM JPYTrou
CBOOOIHOM SYEHKHU, COOTBETCTBEHHO aNTOPUTMY MOUCKA CBOOOTHON SYCHKH.

JlonoTHUTEeILHBIH MaTepuaJ 2.
Hasnayenue
JIaHHBI TOKYMEHT OIIUCBIBACT BHYTPEHHIOIO CTPYKTYPY, B3AUMOJECHCTBUE C OKPYKEHHUEM U
BHEIIHUE UHTepdeichl mpuinokenus. [IpuBoauTcs onucaHue KjIaccoB, UX B3aUMOJICHCTBHE, a TAKXKe

OINMCAaHNE UX BHEITHUX U BHYTPEHHUX UHTEp(DercoB.



OnpeneneHus ¥ NPUHATHIE COKPAIIEHUS

B HACTOAIICM NOKYMCHTC ITPUHATHI CIACAYIOIMUC ONIPCACIICHUA U COKPALLICHUA:

Coxpamenue Onpenesienne

FS JIOKyMEHT COJIepKUT TEXHUUECKHE TPEOOBaHMS, IPEABSBISIEMbIE K
(YHKIIMOHMPOBAHUIO IPOTPAMMHOI0 IPOIYKTA

HLD High Level Design. Cogep:kut onucanue MOIYJIbHON CTPYKTYPHI IPOEKTA U
B3aUMOJICUCTBUS €ro MOAYJIEN
[Ipoekt [IpoekT cumynsaropa MOpCKoOro 0ost

CrnoBo "nmomxkeH" onpezenser HeoOXoauMoe TpeboBaHue K mpoaykTy. Cinosa "Moxer",
"mpenmnonaraer”, "cnocobeH" onpeaensoT HanpaBieHUue padoT, KOTOPOE MOICKUT AaTbHEHIIeMy
YTOUHEHHUIO.

Onucanue CTPYKTYpbl IPOEKTA

[Tonb30BaTenbCKUl ypOBEHD MPEACTABICHUS CUCTEMBI H300paskeH Ha puc. 14.1. JleranpHoe
OTHMCaHue T0JIb30BATEIbCKOTO ypoBHs npuBeaeHo B FS. [IpeacraBienne TecTupyemMoil CHCTEMBI €
TOYKH 3PEHHUS OKPYKEHHsI IPUBEICHO Ha puc. 14.2.

BzaumopeiictBue cucteMbl CO CKIAJAOM M TEePMHHAJIAMHU JIOJDKHO  OCYIIECTBISTHCS
MOCPEACTBOM BbI30Ba METOZOB MOJAYJIEH CUCTEMBI.

Metoasl BHemIHero moayJs Axle

//Tlonmydenne cooOIIeHns OT TepMUHaa 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

Brijtasa
N0/ UITHITHHKOR

ITpuem
NOAIHITHIKS

1 \\¥//

[Tochka KoManIe

Bearing

Honyuenne pesynsraTa
BEITIOJIHCHIA KOMAH/IbI

v

()HPC TCPMHHAIA OCH

Axle
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Puc. 14.1. Use case-nuarpamma

[ 1

&subsystemy
Top Package::Axle

«subsystemy - «subsystemy
Top Package::WareHouse | _ _ _ -- i > Top Package::Bearing
1
|
|
|
|
|
I
\ «subsystem»
_______ > Top Package::Store

Puc. 14.2. Oxpyx’eHHUE CUCTEMBI
Metoabl BHemHero MoayJisi Bearing
//TlomyueHne coOOOMEHUS OT TEPMUHAIIA TTOAIIUITHIKA
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)
MeToab! BHelIHEro MoayJisi Store
/Mony4yenne coodmenust or CKIIAJIA static
public long GetStoreMessage()
//Mlonyuenue craryca CKIIAIA
static public int GetStoreStat(out long mParametr)
/Moceinka komanael CKITAJTY
static public int SendStoreCom (int com, int s1, int y1, int
x1, int s2, int y2, int x2)
OIIMCAHHE KJIACCOB
Kuacce TBearingParam

// Knacc mapamMeTpoB MOAIIUITHUKA public
class TBearingParam
{ public string Number; // Homep noammumnHuka
public int ShiftNum; // Homep paGoueii cMeHbI
public DateTime OutDateTime;

// laTa v BpeMs Bbl1auM MOAIMIHUKA public
DateTime InDateTime;

// Nata 1 Bpemsl MOCTYIUICHU MOALIMITHUKA public
string Factory; // Ha3Banue naerno public string
NameMaster;// @O mactepa public int GroupNum;
// Homep rpynmel mogmunauka public int SepType;
// Tun cenapaTopa MOIIMINITHUKA

public float AShift; // OceBoii cnBur public

int Position;

// Tlo3umus Ha ocu (0 - Ha 3aaHEeM Koutblle (Back),



//'1 - na mepenneM komwite (Front))
// Konctpykrop public
TBearingParam() }
Knacc peanusyer HabOp mapaMeTpoB MOAIIUITHHAKA.
Kunace TTerminalBearing

// Knacc TepMuHana noamuinHuka public
class TTerminalBearing

{
private TBearingParam BearingParam;//Ctpyktypa napameTpoB
//HmoaIuITHAKA
public TCommandQueue CommandQueue; //Ccpliika Ha odepenb
//xOoMaHI
public bool IsQuery; //®mnar, pa3pemaromuii
//omipoc TepMUHAIA
/I KoHCTpyKTOp public
TTerminalBearing()
// OmnpammBaeT  TepMHUHAI
private long QueryTerminal()
// 3anpammBaeT u 00padareiBaeT cratyc TepmuHana public void Process() }
Knacc ucnonb3yercs Ui B3aUMOJICHCTBUS C TEPMUHAIOM MOIIUITHUKA.
Onepanuu:
. Konctpyktop TTerminalBearing() wununmanusupyer mnone BearingParam u
ycTaHaB/IMBaeT 3HaueHue ¢iara IsQuery B true.
. Meron QueryTerminal() BBI3BIBACT GyHKIHIO BHEIIIHETO MOAYJIS
IBearing.GetRollerPar(...), mpricBanBaeT Bo3BpallleHHbIe 3HaYeHMs 1oJt0 BearingParam u Bo3Bpaiaer
3HaYeHHE CTaTyca TepMHUHAJIA.

. Merton Process() BoizpiBaeT Metoa QueryTerminal(). Ecnu cratyc Tepmunana pase 0
(9TO O3HAUAET, YTO MapaMeTPhI MOIIIMITHUKA OBLUTH YCTIEIITHO BO3BPAIICHBI), TO Ha IEPBOE MECTO B
ouepenb KoMaHJ Jo0OaBmsercs komaHaa GetR - momyunts u3  BXOAHOM suedku: O

CommandQueue. AddCommand(TCommand.GetR,-1,0,-1, this.BearingParam, null,0);
Ecnu monydens! Apyrue 3Ha4€HUs CTaTyca TEPMUHANA, TO B KYpHAI COOOIIEHUN H00aBIsieTcs
3anuch B cooTBeTcTBUU C FS myHkKT 1.a.1v.
Kaacc TAxleParam

// Knacc mapameTpoB ocu public
class TAxleParam

{ public byte ShiftNum; //Homep paboueit
cmensl public string NameMaster; /®NO
Mmactepa public string Factory; //Ha3Banue nemno
public string Number; //Homep ocu

public int Side; //Ctopona ocu 0 - mpaBas,

//1 - neBast

public float BackDiam; //Homep rpynmsi 3aaauit
public float FrontDiam; //Homep rpymmsl nepeaauii }
Knacc peanusyer HabOp mapaMeTpoB OCH.

Kuaace TTerminalAxle



// Knacc TepmuHana ocu public
class TTerminal Axle

{

private TAxleParam AxleParam; /CtpykTypa napameTpoB

//TIO AN ITHUKA public
TStore Store; //CchliiKa Ha CKJIaj
//OnpammBaeT TepMHUHAT

private long QueryTerminal()
//Korctpyktop  public

TTerminalAxle()

//3ampamuBaeT u 00padaThIBAET CTATYC

tepmuHana public void Process() }

Kracc ucnionb3yercs ais B3auMOAEHCTBUS ¢ TEpMUHaANOM ocu. Oneparnuu: O

Konctpykrop TTerminalAxle() unnnuanusupyet none AxleParam.

. Mertoxa QueryTerminal() BeI3bIBaeT GyHKINIO BHEIIHETO MOIYJIS
[Axle.GetAxlePar(...), mpucBauBaeT BO3BpalleHHbIC 3HaueHUs noiro AxleParam u Bo3Bpamaer
3HAYCHHUE CTaTyca TePMHUHAIIA.

. Merton Process() Be3siBaeT Mmetoa QueryTerminal(). Ecnu craryc tepmunaia pasex 0
(3TO 03HAUAET YTO IMapaMeTPhl OCH OBLIM YCIICIITHO BO3BPAIICHBI), TO BHI3BIBACTCS METO/I
Store.FindBearingInStore(...), mogOuparomnii MOIIIMITHAKY JIJIs TaHHOUW ocH. B 3aBuCHMMOCTH OT
pe3ybTaToB 10100pa B *KypHail BeiBoauTcs cooduienue (FS myHkr 2).

Ecnu momydens! aApyrue 3HaYSHHS CTaTyca TepMUHAIIA, TO B KYPHAJI COOOIIEHUH 100aBIsIeTCs
3alMch B COOTBETCTBUU C FS myHKT 2.

Kaace TCommand

/I Knacec komans! public

class TCommand

{ public const short GetR = 1; //TlonyunTs U3 BXOAHOU

//sraekn

public const short SendR = 2; //OtnpaButs U3 stueiiku B
//BBIXOJIHYIO STYEHKY

public const short MoveR = 3; //TlepenoxuTs U3 ssueiiku
//B sT9eUKy

public const short PutR = 4; //Ilonoxuth B pe3eps

public const short PutR1 = 5; //ITonoxuTs npu Beigaue

public const short SetN = 6; //IlpousBectu 3aHylneHne

public const short CheckR = 9;//IIpoBeputs sueiiky Ha

//3aHATOCTH

public const short PRoll = 10;//ITonyunts napameTpsl
//moImuImHIKA

public const short Term = 20; //3aBepuienne KoMaH1 BbIIAYN

public int NameCommand;  //Ha3Banue komannasl public int

NRetry; //Y¥CIo MONBITOK BEIIOTHEHHSI KoMaHasl public int

CellSource; /TlopsAnKOBBIA HOMEP UCXOAHOM stueiiku  public

int CellTarget; //TlopsIKOBBIA HOMED

//pe3ynpTupytomieit siaeliku  public int TagSt; //CtopoHa



pesynbTupytomiei sueriku  public int TagCol; //Komonka
pesyabTupytomei sueliku  public int TagRow; //Psin
pesyibTupytomei sueliku  public int SourseSt; //CtopoHa
ucxoaHoi siueiiku  public int SourseCol; //KonoHKa UCXOHOM
sueiiku  public int SourseRow; //Psim NCXOTHOU STYCHKHU

public TBearingParam PR;  //CtpykTypa XapakTepucTuk

//TOAIIUTTHUKA

public TAxleParam PA; //CTpyKTypa XapaKTepUCTUK OCH

public string GetFullName() }

Knacc peanuzyer komanay ckinany. Komanaa ckiany ONnvcChIBaeT:

. KOJI;
. Ha3BaHHUC KOMaH/bI,
. ITOJTHOC Ha3BAHUEC KOMAH/bI.

Kox u Ha3BaHHE KOMaH/Ibl UCIIOJIb3YIOTCSI BHYTPH CUCTEMBI M ITPH B3aUMOJICHCTBHU CO
CKJIaJIOM, a MTOJTHOE Ha3BaHHE KOMaH bl MCTIONB3YyeTCs IPH JOOABICHUH B )KYPHAI COOOIICHHIA
3amuceit o paboTe CUCTEMBI.

Krnacc cogepuT onucanue Bcex AOMYyCTUMBIX KoMaH (Tadu. 14.1).

Ta6muma 14.1. Cnucok KoMaH/ CKIaay

Kon Ha3zBanmue ITosiHoe HazBanue
1 GetR [Tony4nTh U3 BXOIHOW STYEUKH
2 SendR OTnpaBuTh U3 SYEHKHU B BBIXOAHYIO SUYCUKY
4 PutR [Tonoxute B pe3eps
6 SetN [IpousBectu 3anyneHue
20 Term 3aBepHIeHHE KOMaH/]l BbIIa4Yn
Omnepanuu:
. Onepanus  GetFullName() Bo3BpamaeT TMOJHOE Ha3BaHHE KOMAaHJPbI,

COOTBETCTBYIOIIEE KOy KoMaH bl (Tabi. 14.1), ykazanHomy B nosie NameCommand, eciii oH
SIBJIETCS AOMYCTUMBIM K0/ioM. B mpotuBHOM citydae Bo3Bpariaercs coobmenue "OIIMBKA:

HesepHnblii koa komaH1b1". MOXKET MPUMEHATHCS B 000N MOMEHT.
J11s BEIIOJTHEHUS] KOHCTPYKTOpPA He TpeOyeTcs HUKAKUX MPeIBAPUTENIbHBIX YCIOBHIA.
J1J1s BBIIOJTHEHUS IECTPYKTOPA HE TpeOyeTcss HUKAKUX MPeIBAPUTENbHBIX YCIOBHM.

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

{

private TTerminalBearing TerminalBearing;

//TepMHUHAI TTOAIIUITHAKA

private TStore Store; //Cxnazn
// KoHcTpyKTOp
public TCommandQueue(TStore store, // CchliKa Ha 3K3eMILISIP

//TStore
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TTerminalBearing terminalBearing) /I Ccpuika Ha 3x3emiuisp /TTerminalBearing

// JoGaBiseT KOMaHy B 0OUepe/ib KOMaH]I Ha YKa3aHHYIO MO3HINI0 public
void AddCommand(int NameCommand, // Kox komanap1

int CntRoll, // HoMep BbI1aBa€MOTO MOJAIIUITHAKA  int
CellSourse, // TIopsiAKOBBI HOMEP UCXOAHOMN TYCHKU
int CellTarget, // TIopsIIKOBBIN HOMEP Pe3yJIbTUPYIOIEH
// STAeUKn
TBearingParam PR, // TlapaMeTphl MOIITUITHUKA
TAxleParam PA, // TlapameTpsl ocu
int Position) // Tlo3u1ust B ouepean

/I'Y nanser xomanny u3 ouepeau public

void DeleteCommand(int Position)

// BBIONHSET IepBYI0 KOMaHay B ouepenu public
void ProcessCommand()
// OTrpaBisieT KOMaHAy

CKJaay private int

SendCommand() }

Knacc peanusyer ouepens FIFO o6nexToB Tuma TCommand. Hacnegyercs ot
System.Windows.Forms.ListBox 6u6nuorexku .NET. KonndecTBo komaH B ouepenu He
orpanndeHo. Mimeer cchutku Ha 3k3eMIusipsl kinaccoB TTerminalBearing u TStore. Onepanuu:

. Kounctpykrop TCommandQueue(...) cozmaeT Sk3eMIUIsIp Kiacca U MHULUATU3UPYET
nosist TerminalBearing u Store ¢ momorbio niepeiaBaeMbIx ykaszarenei. [lepenaBaembie ykazaTean
JIOJKHBI YKa3bIBaTh HA CYMIECTBYIOIMINE 00BEKTHI, BHYTPU KOHCTPYKTOpPA TAKOH MPOBEPKH HE
MIPOUCXOINT.

. Oneparusa AddCommand(...) coznaer 06bexT Tuna TCommand, mpucBanBaer emy
nepeIaHHbIe TTapaMeTphl U J00aBIIAET B 0Yepe/lb KOMaH]I Ha yKa3aHHYo no3unuto. [Ipu noGaBnenun
koMauabl GetR (cm. Tab. 14.1 "Crucok koMaH[ cKIaay") AOMKeH ObITh 3allpellleH Ompoc
TEepMHHAJA MOIIINITHUKA, T.€. moio TerminalBearing.IsQuery 1omKkHO OBITH MPUCBOCHO 3HAUYCHUE
false. [lo3unnu B ouepenu HymepyrTcs, HaunHas ¢ (. 3HaueHue MO3UIMHU B ouepean = -1 o3Havaer,
4yTO KOMaHAa Oy/eT 1o0aBieHa B KOHEI[ ouepear. MOXHO TakKe sSIBHO 3371aBaTh MMO3HIINIO, Ha
KOTOPYIO CIeAyeT 100aBUTh KOMaH]Ty.

. Omneparus DeleteCommand(...) ynanseT kKoMmaHIy U3 Ouepean Ha YKa3aHHOM MO3UIUH.
[Tpu ynanenuu komanael GetR (cm. Tabsa. 14.1 "Cnucok KOMaH] CKiIaay') T0KEeH OBITh pa3pelieH
OTPOC TepMUHAJIA TOIIUITHUKA, T.€. Moo TerminalBearing.IsQuery 10omKHO OBITH IPHCBOEHO
3Ha4YeHHUeE true.

. Omneparus ProcessCommand() mpu HamM4uyu KOMaH]I B 0Y€PE/IN TTOCHIIAET IEPBYIO
KOMaHAy U3 ouepenu ckiany npu nomomu Merona SendCommand(). B 3aBucumoctu ot
BO3BPAIICHHOTO 3TUM METOJIOM 3HAUYEHUS - CTaTyca KOMaHbI - IOJDKHBI OBITH TTPEIITPHHSITHI
cienyomue Aecteus, onucanubie B FS, rnasa 3 "Cnenuduueckue TpeOoBaHus", MyHKT 3.

. Omneparusa SendCommand() moceutaet nepByro B odeped kKoManay (¢ uaaekcom 0)
ckiay ¢ nomombio pyHakmun [Store.SendStoreCom() u3 Store.dll 1 Bo3BparmiaeT kox oTBeTa CKiaja.
[Tepen oTmpaBKOi KOMaH/IbI YCTAHABIUBAIOTCS CIASAYIONINE €€ TOJIS:

o Jlia komanas! GetR "IloayunTs U3 BXOAHON SYEUKH" KOOpAMHATHI STYEHKN HCTOUYHUKA
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- ( SourseSt = 0, SourseCol = 0, SourseRow =0 ), a KOOpIUHATHI Pe3yABTUPYIOLICH TUSHKH
Bo3Bpamaetr meroa TStore.FindFreeCell() ¢c mapameTpoM, onpenensomyM 300y CKIaaa, s OUCKa
YCTaHOBJICHHBIM B true (mouck B paboyeii 30He cKi1ana).
o Jlst komauasl SendR "OTnpaBuTh U3 SIYEUKH B BEIXOJHYIO STYCHKY"
KOOPJIUHATHI
pesynbTupytomiei saeiiku - ( TagSt =9, TagCol =9, TagRow =9 ), a koopIUHATHI TYCHKH
ncrounrka Bo3pamaer metona TStore.GetCoord() Ha ocHoBe 3HavueHus noJist CellSourse
MOCHUIAEMOI KOMaH/IBI.
o Jlia komanas! PutR "Ilonoxuts B pe3epB" KOOpAUHATHI SYEHKN UICTOYHMKA -
( SourseSt = -1, SourseCol = -1, SourseRow = -1 ), a KOOpAUHATHI PE3yIbTUPYIOIEH
staetiku Bo3BpamaeT meton TStore.FindFreeCell() ¢ mapamerpom, onpeaesironum 300y
CKJIaJ1a JJis OKMCKa YCTaHOBIIEHHBIM B false (mouck B pe3epBHOM 30HE ckiana). s
BBITIOJTHEHUS IECTPYKTOPA HE TPEOYETCS HUKAKHUX MPEABAPUTEIHHBIX YCIOBUH.

public class TStore

{

public TTerminalBearing TerminalBearing; //Ccplnka Ha
//TepMUHAI TTOAITUITHAKA

public TCommandQueue CommandQueue; //Cchlika Ha oYepeh
//xoMaH

private static string ConnectionString; //Ctpoka
//TIOAKITIOUEHHUS K CePBEPY

B/l private SqlConnection connFindFreeCell; private

SqlConnection connFindBearing; private

SqlConnection connAddBearing; private SqlConnection

connMarkFree; private SqlConnection

connRemoveBearing; private SqlConnection

connGetCoord;

// Bo3Bpalaet cratyc ckiiaja private

long GetStatus()

// [lo6aBnsieT 3amuch 00 obcmykenHorr OCU B 0a3y gaHHBIX private

bool AddBearingAxle(TCommand Command)

// lobaBIseT 3amuch O MOMIIMITHUKE B 0a3y JIaHHBIX private
bool AddBearing(TCommand Command)

//'Y manser 3anuch 0 MOIIIUITHUKE U3 0a3bl TaHHBIX private
bool RemoveBearing(TCommand Command)

// Tlomeyaer sueiKy Kak MpoOJIeMHYIO private

bool MarkCellBad(int Cell)

// Bo3BpaiaeT cooOIIeHre CKiIaaa O BEIIOJTHEHNN KOMaH/IbI private
long GetMessage()

// Konctpyktop public

TStore()

// 3anpammBaeT U 00pabaThIBaeT cTaTyc ckiana public
void Process()

// 3anpammmBaeT u 00pabaTeiBaeT coodIeHne ckiiaaa public
void ProcessMessage()



// HaxoauT cBOOOIHYIO STYCHKY
public bool FindFreeCell(ref int CNum, ref int TagSt, ref
int TagRow, ref int TagCol, bool IsReserve)

// Bo3Bpaiaer KOOpAUHATHI TYEHKH IO HOMEPY

public bool GetCoord(int CNum, ref int Side,

ref int Row, ref int Col)

//HaxoIuT NOJIINITHUKY B CKJIaJie HA OCHOBAHUH ITapaMeTPOB
OCH public bool FindBearingInStore(TAxleParam AxleParam) }

Kuaace TStore Kiacc
peanu3yeT TepMUHAJ CKJIaja.

Onepanuu:
. Merton GetStatus() Bei3bsiBacT (yHKIHIO BHemHero moayis [Store.GetStoreStat(...) u B

cinydae, eciii oHa BepHyina 0, GetStatus() Bo3BpalaeT 3HadeHUE cTaTyca CKJaja, B IPOTHBHOM CIIydae
BO3Bpamaercs -1.

. Meton AddBearingAxle() nobasmisier 3amuch 006 00CTyXKEHHOI och B 0a3y JTaHHBIX Ha
OCHOBE IIepeJaHHO B KauecTBE ITapaMeTpa KOMaH/IbI.

. Meton AddBearing() noGaBnsieT 3anuch O MPUHATOM MOALIMIHUKE B 6a3y JaHHBIX HA
OCHOBE TIEpeJaHHOW B KAUECTBE MapaMeTpa KOMaH/IbI.

. Meton RemoveBearing() ynanseT 3armuch 0 BEIIAHHOM MOAIIUITHUKE U3 0a3bl JaHHBIX
Ha OCHOBE MEPEIaHHON B Ka4eCTBE MapaMeTpa KOMaHIbI.

. Merton MarkCellBad(...) momeuaer sueiiky Kak NpoOJIEMHYIO, MOPSIKOBBIA HOMEp
SYCUKH MEePEeIaeTCs KaK MapaMmeTp.

. Meton GetMessage() BbI3bIBaeT (PYHKIIUIO BHEITHETO MOJTYJIS
[Store.GetStoreMessage(...) 1 BO3BpaIaeT KoJ COOOIIEHUs CKIa/ia

. Konctpykrop TStore() untaer u3 koHpuryparmonHoro ¢aina ums cepsepa SQL , umst
MOJIb30BaTeNsl, Mapob U HHUIMATU3UpYeET Bee moiisa Tuna SqlConnection.

. Meton Process() BoizbiBaeT Meron GetStatus(). B 3aBucMMOCTH OT TMOMYy4E€HHOTO
cTaTyca CKJaJla OH IIPOU3BOJIUT CIIEAYIONINE AEUCTBUS:

o Cratyc = 32. Jlo6aBisieTcs cOOOLIEHNE B )KypHaJl U BBI3BIBAETCS METOJl 00pabOTKU
CUTYalluM IpUXoja noamunHuka - TerminalBearing.Process().

o Cratyc = 16. [lo6aBnsieTcs cooOlIeHre B )KypHAJ U BBI3BIBAETCS METO/ TOCTAaHOBKH
koman sl "[lonoxuts B peseps” B ouepear CommandQueue. AddCommand().

o Craryc = 8. JlobaBnsieTcst cooO1IeHIE B KypHAa.

o Cratyc = 4. Jlo6GaBisieTcsi cooOIeHHE B KYPHAT U BbI3BIBAETCSI METOJ IOCTAHOBKHU

koMan bl "[IpousBectn 3anynenne” B ouepear CommandQueue. AddCommand().

o Craryc = 0. JloGaBnsieTcst cooO1IeHIE B KypHAa.
o [Tpu mo0oM apyrom cTatyce B )KypHal Jo0aBisieTcs: coodeHne o0 ommoke.
O Meton ProcessMessage() Bwi3biBaeT Meton GetMessage() U B 3aBUCHMOCTH OT

MOJIyYEHHOT'O pe3yJIbTaTa BBIMOIHSIET CAeAYIOIINe TeHCTBUS:

o [Tony4ennslii pe3ynbrar - -1. JloGaBisercst coobiienue B xxypHai. [Ipennpunumaercs
IOBTOPHAS IOMbITKA MOJIYYHUTh COOOILEHHE, ITOCIIe BTOPOM HEYAAYHOM MOMBITKH MPOMCXOIUT BBIXOJ
U3 MIPUJIOKECHUSL.

o [omyuyennsriii pesynbrar - 0. JlobaBnsiercst coobmenue B xypHail. [Ipomomkaercs

onpoc (Be130B MeTona GetMessage() ).



o [Tomy4yennsrit pesynbtat -1. JlobaBnsercs coodmenue B xxypHai. [Ipoussoaut
OoOHOBJICHHE 0a3bl aHHBIX MO BBIJAHHOMY WU MPUHATOMY MOAIIUIHHUKY U YAAISET KOMAaHIY W3
ouepeu.

o [Tomydyennsiit pe3ynbTat -2. JlobaBnsercs coodenue B )xypHai. [Isiraercs
BBITIOJTHUTH KOMaHTy TTIOBTOPHO, TIOCIIE BTOPOM HEYIaYHON TOTBITKY yIAISIET KOMaHAy U3 OU4epe/iu.

o [Tomydyennsiit pe3ynbTat -3. JlobaBnsercs coodmenue B )xypHai. [Isiraercs
BBIMIOJIHUTH KOMaHy TOBTOPHO, IIOCIIE BTOPOM HEy1adyHOU MOMBITKU yJaJIsieT KOMaHIy U3 O4epe/iu.

Omneparnus FindFreeCell(...) umer cBoOomHYyIO siueliky B pe3epBHOU (mapametp IsReserve
yCTaHOBJICH B true ) win paboueli (mapametp IsReserve ycranosiien B false ) obmacTu ¢ HaUMEHBIITM
HOPSAKOBBIM HOMEPOM M BO3BpAILAET €€ KOOPAUHATHI: MOPAAKOBBIH HOMep - CNum, cTopoHa -
TagSt, psn - TagRow, kononka - TagCol.

Onepanus GetCoord(...) Bo3Bpamaet Jyist IepeIaHHOTo MOPsSAKOBOro Homepa sueriku ( CNum
) Homep crpoku ( Side ), kononku ( Col ) u psga ( Row ).

public class TLog

{

static private FileStream fs = new
FileStream("system.log",

FileMode.Create,FileAccess. Write,
FileShare.ReadWrite); static private StreamWriter srLog =
new StreamWriter(fs);

/I lecTpykTOp

~ TLog()

// JobaBiseT 3aMuch B )KypHaJl COOOIIeHUH
cuctemsl static public void AddToLog(string
LogMessage) }

Kunace TLog Knacc
peanu3yer KypHall COOOLIEHUH CUCTEMBI.
Onepanuu:
] Meton AddToLog() coxpaHsieT nepelaHHOE €My B KauecTBe ITapaMeTpa CoOoOIleHuE B
daiin.
public class TModel
{ private TLog Log; //Cchuika Ha )KypHaJl COOOIEeHUA
private TStore Store; //Ccpuika Ha ckJaja  private
TTerminalAxle Terminal Axle; //Cchbliika Ha

//TepMUHAI OCH
private TTerminalBearing TerminalBearing; //Ccplnka Ha

//TepMUHAI TIOIIITUITHAKA

private TCommandQueue CommandQueue;  //Ccbuika Ha ouepenb
//KOMaHI
public Thread QueryThread; //TloTok ompoca
public Thread CommandThread; //TloToK KOMaH
public bool QueryThreadTerminated; //Dnar oKOHYAHUS

//paboTHI TOTOKA OMpoca
public bool CommandThreadTerminated;  //®nar okoHuaHuUs
//paboThI TOTOKA KOMaH/I



/! KoHnctpykTop
public TModel()

// Metoq, peanu3yromuii HoTok orpoca public
void QueryThreadExecute()
// MetoJ, pealu3yrInii TOTOK BBITIOTHEHUS
koMaHy public void CommandThreadExecute() }
Kaace TModel Kiace
peanu3yer )KypHaJl COOOMICHUI CHCTEMBI.
Onepanuu:
. Meton QueryThreadExecute() peanm3yer HOTOK ompoca. 31eCh IMOCIEI0BATEIBHO
BbI3bIBatoTCs Metozbl TStore.Process() u TTerminal Axle.Process().
. Metox CommandThreadExecute() peanusyer MOTOK BBIOJHEHUS KOMaHA. 37€Ch
BbI3bIBacTcs MeTo TcommandQueue.ProcessCommand().
OIIMCAHUE B3AUMOCBSI3EN KJIACCOB
B3aumMocss3u KiaccoB
OOm1ast TuarpaMma KJiaccoB, UCIIOJIb3YEMbIX B CHCTEME

Cucrema JOJDKHa OBITE pcajin30oBaHa B BUJIC Ha60pa KJIaCCOB, IPCACTABJIICHHOI'O HA pUC. 14.3.

Bcaring:tlBearingl I AxleDIl:TAxIe |
A A
: | TBearingParam | | TCommand | | TAxleParam I ;
. A . A
] 1 1
['I'Tcrminamearing] | TTerminalaxie |
B I 1 1
e -)‘ TCommandQueue |<— ————————— )
A 1

TModel
+ CommandThread
+ QueryThread >
+ Log

| | e + QueryThread Terminated : bool

+ CommandThreadTerminated : bool

+ Store
+ TerminalAxle - -~ ‘I Forml I

+ TermmalBeanng
+ CommandQucue

Puc. 14.3. Jluarpamma KiiaccoB
Onuncanue naTEepPeiicHOro B3anMoaeicTBus
Oo6menoctymnapie uHTEpdEch KiaccoB (MOAPOOHOE OMHUCaHWE MPHUBEACHHBIX METO/I0B
W3JI0’KEHO B 1. 2):
TStore
// 3anpammBaeT u 00pabaThIBaeT cTaTyc ckiana public
string Process()
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// 3anpammBaeT U 00pabaTeIBacT COOOIICHUE CKIaaa public

string ProcessMessage()

// Haxoaut cBOOOJHYIO STUEHKY

public bool FindFreeCell(ref int CNum, ref int TagSt, ref

int TagRow, ref int TagCol, bool IsReserve)

// Bo3BpamaeT KOOpAXHATHI TYeHKH 110 HoMepy public

bool GetCoord(int CNum, ref int Side, ref int Row, ref

int Col)

// HaxoIuT MOJIIMITHAKY B CKIIajie Ha ocHoBaHuu napamerpoB OCH public
bool FindBearingInStore(TAxleParam AxleParam) TTerminalBearing
/I Konctpykrop public

TTerminalBearing()

// 3anpammBaeT 1 00pabaThIBAaET CTATYC

tepmuHaina public void Process() TTerminalAxle

// Konerpykrop public

TTerminalAxle() //

3anpamuBaer u

oOpabaTbIBaeT cTaTyc

TepMHUHAIA

public void Process()

TCommandQueue

// KoHCTpYyKTOp

public TCommandQueue(TStore store, TTerminalBearing terminalBearing)
/I 1o0aBnsieT KOMaHy B o4epe/ib KOMaH/ Ha YKa3aHHYIO
no3uruio public void AddCommand(int NameCommand, int
CntRoll, int CellSourse, int CellTarget, TBearingParam PR,
TAxleParam PA, int Position)

// Y nanser xomMaHay u3 ouepenu public

void DeleteCommand(int Position)

// BBITIONHSAET IEPBYIO0 KOMaHAy B OUepein

public void ProcessCommand()

TBearingParam

// Konctpykrop public

TBearingParam()

TAxleParam

// Konctpykrop public

TAxleParam()

TModel

// Konctpyktop public

TModel()

// Metona, peanu3yIonuii moTok onpoca public

void QueryThreadExecute()

// MeToJ, peanu3yomuii TOTOK BRITIOTHEHUS KOMaH]T

public void CommandThreadExecute() TCommand

// Bo3BparmiaeT mojiHoe Ha3BaHUE KOMaH/IbI



public string GetFullName() TLog

/I 1o0GaBisieT 3aIKCh B )KypHAI COOOIICHHIA CUCTEMBI static

public void AddToLog(string LogMessage) TMainForm

// Konctpykrop public

MainForm OcHoBHast
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