Trace replay generator. PykoBoacTBO nosib3oBartensi.

BBepeHue

HazHnaueHue 1aHHOTO MHCTPYMEHTA — IOMOIIIb B JIOKAJIM3ALMU OIINOOK, 0OHAPYKEHHBIX
tectoBbIMU crieHapussMu UniTESK. Ha naHHbI MOMEHT peainzoBaHa TOJIBKO paboTa co
cuenapusimu CTESK.

WuctpymenT npuHumaet Ha Bxoa Habop Tpacc CTESK u nis kaxnoil renepupyer
cnenyromue Ganmsl:

* Pesynbrar aHanu3a rpada Tpacchl.

* Cuenapuii Ha s13pike CH, TO3BOJISIOUINI BOCIIPOU3BOIUTH 3aIIMCAHHYIO B Tpacce

IIOCJIEIOBATEIbHOCTD BBI30BOB CLIEHAPHBIX METO/0B LIEIMKOM HMJIM YACTHUYHO JJIs IIOUCKA
OLINOOK.

Mcnonb3yemaﬂ mepmMuHoJiocus

Huempymenm — nansbsiii ”HCTpyMeHT, Trace Replay Generator.

Hcxoonas mpacca wiu nipocto mpacca — tpacca CTESK, moctynuBiias Ha BX0J
UHCMPYMEHm).

HUcxoonwiii cyenapuii — cuenapuit CTESK, KOTOpBIN creHepupoBall UCX0OHYH0 mpaccy.

Ceenepuposannulil cyenapuil WIN IIPOCTO CYeHaputll — TECTOBBIM CLIEHAPUH,
CTEHEPUPOBAHHBIN UHCINPYMEHMOM.

Buvixoonas mpacca — Tpacca, oJydeHHas TIPH 3aIYCKE C2eHEePUPOBAHHO20 CYECHAPUSL.

Cocmosntue — NCTIONB3YEMOC UCXOOHBIM CYeHApUeM MOJICIIBHOE COCTOSTHUE TIeTICBOU
CHCTEMBI, KOTOPOE IOMAJAET B mpaccy.

Hauanvhoe cocmosinue — IepBOE cocmosiHue, BCTPETHBILEECS B mpacce.

Kouneunoe cocmosinue — cocmosinue u3 UcX0OHOU Mpaccol, B KOTOPOM OBLIIO BBIITOJIHEHO
MepBOE mecmogoe go30eticmaue, OOHAPYKHUBIIIEE OIMNOKY, €CIIM B UCXOOHOU mpacce Oblia OnoKa,
WM KOHEYHOE COCMOsIHUE mpaccyl B TPOTUBHOM CITydae.

Tecmogoe 6030eticmsue NN nepexoo — BBI30B ClIeHapHOTO MeTona. Mnentudumupyercs
MMEHEM BBI3BaHHOTO CLIEHAPHOTO METO/A U 3HAUYEHUSIMH €TI0 UTEPALIMOHHBIX IEPEMEHHBIX.

Tecmosas nociedogamenbHOCMb — TIOCIEI0BATEILHOCTh TECTOBBIX BO3ACHCTBHM,
OCYIIECTBISIEMBIX CYEeHApPUEM.

MHcTannauusa

NuctpymenT uaTerpupoBad B mporpammusbiii makeT UniTESK Trace Tools.

3anycK MHCTpPyYMeHTa

ITox Windows:
trg.bat [-noout | -debug] [-nocode] [-pp] mMeHa Tpacc

IToa Linux u apyrumu OC:
java [-cp <ClassPath>] -jar [<Path>/]trace-replay-generator.jar
[-noout | -debug] [-nocode] [-pp] mmena Tpacc

(3nauenus ClassPath u Path 3aBuCHT OT KOHKPETHOW CHCTEMBI)

3Ha4YeHus1 napamMempoe

-noout] — HE FeHepUpPOBaTh (ailsl ¢ aHAIU30M MPaccyl

-debug] — reHEPUPOBATH JOMOJIHUTEIBbHYIO HHPOPMAILIUIO 00 aHATHN3E MPAaAcChl
-nocode] — HE F€HEPUPOBATH KOJI CYeHapus

-pp] — I'€HEPUPOBATh B KOJIE CYeHapus KOMaH bl Ipernpoleccopa (#1if BMECTO if)
rvMeHa Tpacc — CIIMCOK UMCH (baleOB BXOOHBIX mpacc

[
[
[
[



WUcnonb3oBaHWe creHepUpPOBaHHOroO cLueHapus

Ceenepuposannwiii cyeHaputi MOKHO UCTIOJIb30BaTh CIEAYIONIAM 00pa3oM:

1. 3aMeHUuTH B YK€ UMEIOIIEMCs METOJIe main () 3alyCK UCX0OHO20 CYeHapus Ha 3aITyCK
MeToga main ... () U3 ceenepuposanno2o cyenapus. Hanpumep, B mpumepe us3
TUCTpUOyTUBa account BbI30B
account scenario(argc, argv);

MCHJACTCA Ha
main_ account scenario 2007 06 15 11 00 01l (argc, argv);

WIH
IEepEUMEHOBATh B cyeHapuu MeTogmain ... () Bmain () (He peKOMEHAyeTcs).

2. CoOpatb (Hanmpumep, B mpoekTe MSVS) ceenepuposannwiii cyenapuii BMECTE C UCXOOHbBIM

cyeHapuem, i CO BCEM, UTO HEOOXOAUMO JJIsl €T0 BBIMONMHEHUS (crienu(uKaIum,

MeaNaTopbl, TecTupyemas cucrema, TSBasis, Ipyrue BHEIIHUE CHCTEMBI)

OTKOMIMIMPOBATH MOJYUYEHHBIH MPOEKT.

4. 3amyCTHTh pe3yJbTaT KOMIWIAINUN Ha UCIIOTHCHUE WK B OTJIATYUKE C HY>KHBIMHU
napaMeTpamMu KOMaHHOU CTPOKH.

5. TIpoBepuTh MOTYYEHHYIO B PE3yJIbTaTe MMOBTOPHOTO MTPOT'OHA TPACCY HA COOOIICHHUS 00
OIIMOKaX.

6. B 3aBHCHMOCTH OT HAJIWYMS U THIA OIIHOOK — U3MEHUTH MTAPaMETPHI 3aITyCKa CyeHapusi v
MOBTOPUTH aru 4-5.
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B pexume renepannu no yMoJI4aHUIO BEIOOP BBINIOJHIEMBIX CyeHapuem mecmosebix
6030eticmauti OCYIECTBIIsIETCS KoMaHaamHu si3bika Cu (i f ), ipyu ’TOM BO3MOXKHO YIIpaBJIE€HHE
cyeHapuem 4epe3 napaMeTpbl KOMaHIHOM CTPOKH, B TOM YHCIIE PEKUM aBTOMATUYECKOM
JIOKAJIM3alMK OIIHOOK.

[TapameTp KOMaHIHOM CTPOKH UHCTPYMEHTA «-pp» BKIIOYAET PEKUM T€HEpallli, B KOTOPOM
BbIOOP BBINOJIHAEMBIX CyeHapuem TeCTOBBIX BO3IEHCTBUN OCYILIECTBIIAETCS TUPEKTUBAMU
npenporueccopa (#i f ). [lpu 3ToM BIusATh Ha pabOTy CLIEHAPUSI MOKHO TOJBKO MyTEM
penakTupoBaHus napaMmerpa DEFAULT_PATH_NUMBER B KOJI€ CLIEHAPUS C MOCIEIYIOIIEH
nepekoMnuisiiueit. Takoil pexum Ooisiee y100€eH Ui pyYHON MOIIAroBOM OT/IaKH CLIEHApHs, TaK
KaK TECTOBBIE BO3/IEUCTBHSI, KOTOPbHIE HE OYIYT BBINIOIHEHBI, HTHOPUPYIOTCS KOMITHIISTOPOM.

CoobuweHust 06 owubkax

He3zaBucumo oT Haauuus OIIMOOK B UCXOOHOU mpacce, B TOTYYSHHOU MTPU MIPOTOHE CyeHapus
8bIXOOHOU Mpacce BO3MOXKHO TMOSIBJICHHUE CIEIYIOIIEr0 COOOICHHUS:
* Scenario replay: unexpected failure — B ciyuae, ecinu npu nporoHe cyeHnapus noxydeHa
omuOKa B HEOXKHUIAaHHOM MecTe. PaboTa cyenapus Ha 3TOM MpEeKpaIiaeTcs.
[Tpu HanM4UU B UCXOOHOU mpacce OMUOOK, B KOHIIE 8bIXO0HOU Mpaccyl 005S3aTeIbHO
BCTpPEYACTCS WIHM COOOIIEHNE O HEOKUIAHHOM OIIMOKE, UITM OJTHO U3 CIAEAYIOINX COOOIICHUH:
* Scenario replay: repeatable failure — ecnu npu BocipousBeieHHH NOCIEI0BATEILHOCTH
BBI30BOB UCXOOHOU MPACChl YAAIOCH BOCTIPOU3BECTH 0XKHUIAEMYIO OITUOKY
* Scenario replay: could not repeat failure — eciu oxunaemyto omrOKy BOCIIPOU3BECTH
HE YJaJIOoCh

OmnOkoi cuuTaeTcsi BO3HUKHOBEHUE OJJHOTO U3 CIACAYIOIINX COOBITHIA:

1. Ommoka opakyna (cooduienus «Postcondition failed», «Precondition failed» u t.1.)
[Tpu 3TOM OMIMOKY, BO3HUKIIIME BHYTpH OJIoKa serialization, urnopupyrorcs, eciu
CcepHaTu3aIys B IIEJIOM 3aBEPIINIACh YCIICIITHO.

2. Ommubka cueHapHoro metofa (coobmenue «Scenario function failed»)

3. Tlpu BBINOTHEHUU CeeHepUPOBAHHO20 CYeHapusi CACTEMA MPUIILIA B COCTOSIHHE, OTITUIHOS
OT OKHMIAEMOTO.



OOk 1 1 2 THIa MOTYT KaK BCTPETUTHCS B UCXOJHON Tpacce, TaK M BOSHUKHYTH MPH
BBIIIOJTHEHUH C2eHePUPOBAHHO20 cyeHapus. BOZHUKINAS IIPYU BBIIIOJHEHUH C2eHEPUPOBAHHO20
cyenapusi OLIMOKA CUUTAETCS 0HCUOAEMOLL, €CITA OHA TIPOU30IILIA B TOM XKE mMecmosom
6030elicmeul, 9TO U B UCXOJTHOW Tpacce; COBMAJICHHE TUMA OIIUOKH U KaKUX-THOO0 Jpyrux eé
XapaKTepUCTHUK He nposepsercsa. Omuobka 3 Tuna (monajanue B JPyroe COCTOSIHUE) MOKET
BO3HUKHYTh TOJIKO IPU BBIIIOIHEHUU CYeHapusi, i TIOTOMY HE MOXET ObITh 0)KUJaeMOil.

YHpaeneHue 8bINOJIHeHUeM cuyeHapus

Cyenapuii, CTeHEpUPOBAHHBIN B PEKUME 110 YMOJTYAHUIO, MOKET PUHUMATh HAa BXOJ]
napameTp KOMaHJIHOW CTPOKH, YIPABJISIOMIUMA TOJTHOTONH BOCITPOU3BEICHUS UCXOOHOU MPACCHL.

®opMaT KOMaHIHO! CTPOKHU:

UMs_ucnosHsaeMoro_¢aiiia [mapamerpsl test engine| [-path <path_number>] [mpouue
napaMeTpbl HCXOAHOTO CLeHapusi|

[Ipu 3Hauenuu napamerpa path_number = 1 cueHapuii TPOXOIUT MO KpaTyalllieMy MyTH 10
KOHEYHO020 COCMOSAHUSA U B CITydae HAJMYUS B UCXOOHOU mpacce ONIMOKU TIOBTOPSIET BHI3OB,
KOTOPBIN BBI3BAJ 3TY OLUIMOKY B UcX0OHOM cyenapuu. IIpu Kaxa0M YBETUUCHUN 3HAYCHUS
napameTpa Ha 1 (BIUIOTH 0 MAaKCUMAaJIbHO BO3MOYKHOTO0), K BBITIOJIHAEMOU cyeHapuem mecmogou
nociedogamenbHocmuy 100ABISETCS POBHO | IUKI U3 UCXOOHOU MPACCyl, COTIACHO pa3OUCHHUIO,
KOTOPOE MO>KHO YBHJIETh B (haiiie aHanmsa.

B xone cyenapusa conepxutcsa takxe napametp DEFAULT PATH _NUMBER, 3agarommii
3Ha4yeHue napaMmerpa path_number o ymosuanuio, npu OTCYTCTBUM napaMmerpa -path B
KOMaHJHOM CTpOKEe. DTOT MapameTp MOKHO peIaKTUPOBaTh. B pexumMe ynpapieHus
HPENpPOLIIECCOPOM ClyeHaputl BCeria paboTaeT co 3HaUeHUEM MapaMeTpa pat h_nunber 1o
YMOJTYaHHUIO.

B nauane paGoTsl cyenapuii cOpachiBaeT B BBIXOJAHYIO TPACCY COOOIICHHE BUA:
* Scenario replay: trying path <path number> , conepxaiiee TeKyliee 3HaUCHNE
napaMmerpa
B pexume aBTOMaTHYECKOH JTOKAIM3AIIUN OMUOOK (CM. HIKE), KOTa mepeOruparoTcs
pa3IuuHbIC IMyTH MO Tpady COCTOSHUN CIIEHApUs, TAKOE COOOIIeHNEe COpachIBaeTCs KaXKIBINA pa3
nepei BOCIIPOHU3BEIEHHEM OUEPETHOTO ITYTH.

Cmpameausi py4HoU sioKanu3ayuu owubok.

Ecnu ommOka Bocripon3BOAUTCS TIPpH 3HAYCHUH NapaMmeTpa path_number=1, To e€¢ npuunHy
CJIeZlyeT UCKaTh Ha KpaTuaiimem myTu (3aronoBok «Path #1» B ananuze tpaccel). Ommbka MOXeT
BO3HUKATh HEMOCPEACTBEHHO B TOM TECTOBOM BBI30BE, KOTOPHI €€ 00HAPYKUBAET, a MOKET
BO3HHUKHYTH PaHbIIIE, HO IPOSIBUTHCS HE CPa3y.

Ecnu npu kakom-To 3HaueHnn nmapaMmerpa path_number ommOka He BOCIPOU3BOIUTCS, €TO
CIIeTyeT YBEIUYUTH (HEe 00s3aTeNbHO Ha 1) U IOBTOPUTH TOTBITKY.

Ecnu npu kakom-To 3HaueHnn mapamerpa path_number omm6ka BOCIPOM3BOIUTCS — MOYKHO
nornpoOoBaTh €r0 YMEHBIIHUTH (HE 0053aTeNbHO Ha 1) ¥ MOBTOPUTH TOIBITKY.

Ecnu oOHapyxeHo MUHUMaIbHOE 3HaUeHUE apameTpa path_number, nmpu KoTopom ommudka
CTaOMIIBHO BOCIIPOM3BOJHUTCS, CIIEAYET B IEPBYIO OYEPEIb UCCIEN0BATh TOT IIUKII, KOTOpas
BIIEpBBIE J00ABIIACTCS NMPU JaHHOM 3HAaYeHUH napameTpa. Hampumep, ecnu ipu path_number=4
omOKa erie Het, a npu path_number=5 oHa y>xe BO3HHKAET, TO TAKOI LIMKJI B aHAIHU3€E TPACCHI
nomedeHa 3arojioBkoM «Path #5». C 0onbI10ii BEpOsITHOCTBIO OIMHUOKA B TECTUPYEMOM CUCTEME
BO3HHMKAET B UMEHHO 3TOM IIHKJIE, 1a)K€ €CJIM OHA MPOSIBIISIETCS MO3KE



Aemomamuyeckas 1oKkau3ayusi owubok.

Ecnu cyenapuii Ob11 creHepupoBaH B peKUME 110 yMOITYAHHIO, TO ITPU 3HAYEHUH MTapaMeTpa
path_number=0 o 3amyckaercsi B pexx1Me aBTOMaTHYECKOT'0 TIOUCKA B rpade cocTosHUi
MUHHMMAaJIBHOTO IyTH, OOHapykuBarollero omuoky. [Ipu aToM cyenapuii nocinen0BaTenbHO
nepebupaeT Bce 3HAUCHHSI JTAHHOTO MapaMeTpa, HauuHast ¢ 1 1 3aKkaH4YMBasi MaKCUMaJIbHO
BO3MOYKHBIM ISl IOCTPOEHHOT0 pa30UEeHUs UCXOOHOU Mpaccyl, U OCTAHABINBAETCS IIPH [IEPBOM
oOHapykeHUH omuOKH. [Ipr TOM B BBIXOJHYIO Tpaccy IOMOJIHUTEIBHO COpachIBAIOTCS
COOOIIIEHUS CIISAYIONIET0 BUAA:

* Scenario replay: failure found at path <path_number> — eciu ommOka BriepBble

BO3HUKJIA TIPY YKa3aHHOM 3HAUY€HUU ITapaMeTpa.
* Scenario replay: could not repeat failure at any path — eciiu ommoky He ynanoch
BOCIIPOM3BECTU HU MPU KAKOM 3HAYEHHUH IapameTpa.

NU3BecTHbIe orpaHUYeHus.

OzpaHu4eHus1 Ha 8X0OHYI0 mpaccy.

WNHCTpyMEHT KOPPEKTHO PabOTAET, €CIIU AJISL 6XOOHOU MPAcChl BHITIOIHIIOTCS BCe YCIOBUS U3
CJIEJTyIOIIETO CIIHCKA:

*  Ucxoonas mpacca creaepuponana ¢ nomoinisto CTESK.

*  Ucxoouas mpacca COOEPKUT 3aTyCK POBHO OJHOTO TECTOBOTO CIICHAPUSI.

*  Ucxoouwtii cyenaputi umeet Tun DFSM.

*  Ucxoouas mpacca COIEPKUT CLIEHAPHBIE COOOIIEHUS U3 €IUHCTBEHHOIO TOTOKA
BBITTOJIHEHHS (TIPU 3TOM OPAKYJIbl U MEIUATOPhI MOTYT COpachIBaTh B TPacCy COOOIEHHS U3
pa3IMYHBIX TOTOKOB).

*  Ucxoonas mpacca He Obl1a 000pBaHa B pe3yJbTaTe HEHOPMAIBHOTO 3aBEPIICHUS UCXOOHO20
cyeHapusi.

*  Mcxoouas mpacca He COACPKUT OMMOOK BHE transition (omyckaroTcst ommOKy test engine,
ClIelyIoIlne 3a OMKUOKaMy BHYTpH transition 1 BbI3BaHHBIE UMU).

*  Ucxoouas mpacca CONEPKUT state MEXTy KaKIbIMH ITOCIICIOBaTeILHBIMHU transition, a
TaKKe Iepe]] EPBLIM transition u rnocie nociaeaHero transition.

* Ecnu xakoii-To clieHapHBI METOJ BCTPEYAeTCs B UCXOOHOLU mpacce, TO OH X0TA ObI pa3
BXOJIMT B CaMbIi TTYOOKHH W3 CBOMX ITUKJIOB iterate.

[Tpu HapylIeHHH HEKOTOPBIX U3 ATUX YCIOBUI uHCmpymenm BbIIAET COOTBETCTBYIOIIEE
cooO1uieHue 00 ommuoKe, MpU HAPYIIEHUU JIPYTUX — CCEHEPUPOBAHHbBIU CYEHaAPUli MOXKET HE
KOMIMJIMPOBATHCS WU OBITh HepaboTocrnocoOHbIM. Hampumep, npu nmogade Ha BXOJ
UHCmMpymeHmy Tpacchl, creHepupoBaHHoM ¢ momoibio JavaTESK, Ha Beixoze nmomyyaercs
KOPPEKTHBIN aHaJU3 TPACChl K HE UMEIONTUIN cMbIcTa cyeraputi Ha CH.

OepaHu4eHus anzopumma.

Hncmpymenm cTpouT pazdHeHue 3alMCaHHOTO B mpacce MyTH 10 rpady MOAETbHBIX
COCTOSTHUI Ha HaOOp MOJIyTeH, YAOBIETBOPSIOMINN CIETYIOIIUM YCIOBUSAM:

1. Kaxzaplil moamyTs ABISETCS MPOCTHIM MTyTEM HJIU MPOCTBHIM LIUKIJIOM B rpade ucxooHou
mpaccyl. [Ipy 3TOM ecnu Hayanvbhoe N KoHeuHoe COCTOSIHUSL mpacchl COBNAAAIOT, TO BCE
HOJIYTH SIBJISIIOTCS IMKJIAMH, HHAUE allUKINYECKUH MyTh B pa30MEeHUH POBHO OMH, U OH
BEJIET U3 HAYAJIBHOTO COCTOSIHUSI B KOHEYHOE.

2. B kaxaom noAnyTy nopsAaoK Ayr (TECTOBBIX BO3ICHCTBUIT) COOTBETCTBYET UX HMOPSIKY B
UCXo0HOU mpacce.



B obmem ciryyae Takoe pazdoueHne He eIMHCTBEHHO. MHCcmpymenm CTPOUT POBHO OJTHO TaKOE

pa30ueHue 1o NpocTelemMy aIropuTMy 1 He IpeiaraeT HUKaKuX JIpyrux pa3oueHui.

HCHOJ’IBSyeMa}I UHCMPYMEHMOoM TECTOBAA T'MIIOTE3a TOBOPUT, YTO HA BOSBHUKHOBCHUC OIIMOKHU

¢ OoJbIIel BEPOATHOCTHIO BIUSIOT MOCIIEHUE Nepes €€ BOSBHUKHOBEHUEM TECTOBBIE BHI30OBbI,
II09TOMY IIPH KaXXI0OM yBEJIMYEHNHU NapameTpa PATH NUMBER Ha €IUHHILY B CLIEHAPHM

n00aBIsieTCsl O OJTHOMY IIUKITY U3 KOHIA TPACChl (IIUKJIBI YIIOPSIIOUYEHBI IO MOPSAIKOBOMY HOMEPY

B UCXOOHOU mpacce NOCIACHEH YT, BXOJAIIEH B IUKI). JIpyrux cTpaTeruii HapauuBaHus

TECTOBOM IMOCJICA0BATCIIBHOCTHU HE IPECAYCMOTPEHO.

,ElononHumeanble OcPaHU4YeHUsl.

WNHcTpyMeHT npeHa3HaueH AJis MoUCKa IeTepMUHUPOBAHHbIX omnOok. Eciu Ha onHOI 1
TOM K€ Mmecmosotl nocie008amenbHoCmy OINOKa BOZHUKHET HEeAETEPMUHUPOBAHHO, TO
MOJIE3HOCTh TaHHOTO MHCTPYMEHTA JJIS €€ JIOKAIU3alli CHUXKAETCS.
[Tockonbky uncmpymenm nonb3yercs Trace Analyzer’ oM, OH HacleyeT BCE €T0
OrpaHUYEHUS 10 pazbopy Tpacc. B 4acTHOCTH, MOTYT HEKOPPEKTHO 00pabaThIBATHCS TPACCHI,
coaepxarniue He-ASCII nannbie BHyTpH O0s10ka CDATA.
[TonnepxuBaeTcst pesxuM 00pabOTKH 6X00HOU mpaccyl TONBKO A0 nepBoi omnoOku. I1pu aTom
aHaJIM3UPYETCS MyTh JI0 3TOM OMMOKK U UTHOPUPYETCS BCE, UTO MPOU3OLLIO MOCTe HeE.
[Tpu aBTOMaTHYECKOM MOUCKE MUHUMAIBHOTO MyTH, BOCIPOU3BOISAIIETO OIIHUOKY, BCE
MPOTOHBI UCXOOHO20 CYeHapus BHITIOMHIIOTCS B paMKax ofHoro mnpouecca OC, a st copoca
COCTOSTHUSI MEXK]Ty TPOTOHAMHU HCIOJIB3YETCS BBI30B METO/IOB finish () U init () UCXOOHO20
cyenapus. Eciy 3TOro HeJOCTATOUHO ISl TOJTHOLEHHOT'O cOpoca COCTOSIHUSA, TO PE3yJIbTaT
aBTOMATHUYECKON JIOKAJIN3ALUK MOKET OTINYATHCS OT Pe3yJbTaTa pydHOil.
DOKBHUBAJICHTHBIE COCTOSIHUS clieHapHOro KA, B TOM 4ncie moixy4eHHbIE U3 Pa3HbIX 3aIlyCKOB
clLeHapus, JOJKHbI MMETh OJIMHAKOBOE CTPOKOBOE IIpe/icTaBieHue. B ciaydae
HejeTepMuHU3Ma QYHKIMI npeoOpa3oBaHus COCTOSHUS B CTPOKY, JJIsl IPUMEHEHUS
uHCmpymenma Heo0XoIuMa COOTBETCTBYIOIIAs JOPA0OTKA UCXOIHOTO CIEHAPHs (HalMcaHue
JETePMUHUPOBAHHOTO MpeoOpa30BaHusl B CTPOKOBOE MPE/ICTABICHHE) WU
CT€HEPUPOBAHHOTO CIIEHApHUs (HarpUMep, ¢ TOMOIIBIO MTOJIb30BATENLCKUX (DYHKITHIA,
BOCCTAaHABIJIMBAIOIIUX 3HAUEHUSI COOTBETCTBYIOIIMX TUIIOB U3 CTPOKOBOTO MPEACTABICHUS)
Peanu3oBaHo KOpPEKTHOE BOCIPOU3BEACHUE 3HAUYEHUN UTEPAIIMOHHBIX IEPEMEHHBIX TOJIBKO
JUTSL CTIEAYIOLINX TUIIOB:

o IIpumutuBHBIE yncIOBbIE: bool , int, unsigned int, short, unsigned short,

| ong, unsigned long, long Iong, unsigned |long |long, _ int64, unsigned
_int64, float, double, |ong double

o CumBonbnble: Char*, char, unsigned char

o Crpokossle: String*, char*, unsigned char* (BBHIY HEOAHO3HAYHOCTH
MOCJICTHUX JBYX TUIIOB B si3bIke CH, UX TPUMEHEHUE HE PEKOMEHIYETCS )

o CneuudukanoHHbie, COOTBETCTBYIOIINE MPUMHUTHUBHBIM THIaM: Doubl e*, Fl oat *,
I nteger*, U nteger*, Long*, ULong*, Short*, UShort* (B UCIOJIb3yeMOM
CXeMe TeHepali He peaii30BaHO BOCIIPOU3BEACHUE IS STUX TUMOB 3HaueHust NULL)

JIJ'ISI IMPOYHX TUIIOB I'CHCPUPYIOTCA 3arjIiyllKi B BUAC JCKIIapallii BHCITHUX
IMOJIB30BATCIBbCKUX (I)yHKLII/IfI, KOTOPBIC TOJI’KHBI HpCOGPaSOBBIBaTL CTPOKOBBIC
SHAYCHU, ITOJTYUCHHBIC U3 TPACCHhI, B 3HAYCHUA COOTBCTCTBYIOIIUX TUIIOB.
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