Trace replay generator. PykoBoacTBO Nnosib3oBaTtesisi.

BBegeHue

HasHaueHuWe JaHHOTO MHCTPYMEHTa — TIOMOII[b B JIOKQ/TU3aIUK OIIUO0K, 0OHAapYyKeHHBIX
TecToBbIMU crieHapusiMd UniTESK. Ha aHHBIN MOMEHT pean30BaHa TOJILKO paboTta co
cueHnapussmu CTESK.

VHcTpy™MeHT ripuHrMaeT Ha Bxo/ Habop Tpacc CTESK u jyis Kaxk/10¥ reHepupyeT
cenyroiye dhaibr:

* PesynbTaT aHanu3a rpacga Tpacchl.

* CueHapui Ha s3bIKe CH, TTO3BOJISIFOLLMK BOCIIPOU3BOJUTh 3alIUCAHHYHO B Tpacce

TI0C/Ie/JOBATeTbHOCTD BBI30BOB CIIEHAPHBIX METO/IOB IIeJTMKOM WJ/IM YaCTHUHO /IS TIOUCKa
OIIIMOOK.

HUcnonb3yemas mepmMuHosio2us

HMucmpymenm — nannbiii MHCTpyMeHT, Trace Replay Generator.

HcxodHas mpacca vy ripocto mpacca — tpacca CTESK, noctynuBiiasi Ha BX0/,
UHCMpYMeHmy.

Hcxooublii cyeHaputl — cueHapuii CTESK, KoTopbiii creHepupoBa UCXOOHYI0 mpaccy.

CeeHepupo8aHHblIll cyeHapull WK TIPOCTO CYeHapuli — TeCTOBBIN CLieHapUH,
CreHepUpPOBaHHbBIA UHCIMPYMEHIMOM.

BbixooHass mpacca — Tpacca, To/iyueHHasi TIpy 3aIlyCcke c2eHepuUpO8aHHO20 CYeHapus.

CocmosiHue — UCII0/Ib3yeMoe UCXOOHbIM CYeHapuemM MOJe/IbHOe COCTOSIHYE L{elleBOr
CUCTeMbI, KOTOpOe TonaziaeT B mpaccy.

HauanbHoe cocmosiHue — mepBoe cocmosiHue, BCTpeTUBILIeecsl B mpacce.

KoHeuHoe cocmosiHue — cocmosiHue U3 UCXOOHOU mpacchbl, B KOTOPOM ObLJIO BHITIOJTHEHO
TiepBoe mecmoegoe 8o30elicmeue, 0OHapy>KUBILIee OIHOKY, eC/ii B UCXOOHOU mpacce Oblia ommbKa,
W/ KOHEYHOEe COCMOsiHUe mpacchl B TIPOTUBHOM CJTyuae.

Tecmogoe go30eticmaue UMy nepexo0 — BbI30B ClieHapHOT0 MeToza. aeHTudULpyeTcs
VMIMeHeM BbI3BaHHOTO CLIEHaPHOTO MEeTO/ja U 3HaUeHUsIMU er0 UTepaljuOHHBIX NTepeMeHHbIX.

Tecmoesas nocnedosamenbHOCMb — TIOC/IE0BaTeIbHOCTh TECTOBBIX BO3J,€MCTBUM,
OCYILIeCTB/ISIEMBIX CYEeHapuem.

MHcTannauua

WHcTpymeHT uHTerprpoBaH B rporpaMMHbii nakeT UniTESK Trace Tools.

3anyck UHCTPyMeHTa
ITog Windows:
trg.bat [-noout | -debug] [-nocode] [-pp] umeHa_Tpacc

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

(3nauenus ClassPath u Path 3aBUCHT OT KOHKpeTHOM CHUCTeMbI)

3HauyeHus1 napaMempos

[-noout] — He reHepupoBath ¢aiisl C aHaIU30M MPAcchl

[-debug] — reHepupoBaTh AOTOJHUTE/ILHYIO HHGOPMaIMIO 00 aHa/K3e mpacchbl
[-nocode] — He reHepupoBaTh KOJ, CyeHapus

[-pp] — reHepypoBaTh B KOJle CyeHapus KOMaH bl Tipernpoljeccopa (#if Bmecto if)
MMEeHa_Tpacc — CIUCOK UMeH (alizioB 8X00HbIX mpacc



Mcnonb3oBaHue CreHepPUPOBaHHOIO CLeHapus

CzeHepupoeaHHbiil cyeHapuli MOXKHO MCII0/Ib30BaTh C/IeYIOIIAM 00pa3om:
1. 3ameHWTH B yKe UMeFOITeMCsi MeTozie Main () 3armyck ucXo0Ho20 cyeHapus Ha 3armycK
meToza main_.....( )us ceeHepupogaHHo2o cyeHapus. Harpumep, B ipuMepe 13

auctpubyTrBa account BbI3oB
account_scenario(argc, argv);

MeHseTCd Ha
main_account_scenario_2007_06_15_11 00_01(argc, argv);

WIH
nepeuMeHoBaTh B cyeHapuu Metog main_.....( ) smain( ) (ue pekomeHzgyeTcs).

2. Cobpatb (HampuMep, B rpoekTe MSVS) ceeHepupogaHHblIli cyeHapuli BMeCTe C UCXOOHbIM
cyeHapuem, ¥ CO BCeM, UTO HeOOXOAMMO [I7Isl er0 BBINO/THeHUs (CcrieubuKaIiu,
MeJuaTophbl, TeCTUpyeMasi cucteMa, TSBasis, pyrve BHellIHHAe CUCTeMbI)

3. OTKOMITUIMPOBATh MOMYUEHHbIN TTPOEKT.

4. 3anyCTUTb pe3y/abTaT KOMITW/ISILMK Ha UCTIOJIHEHUe WX B OT/Ia/IUMKe C HY)KHbIMU
rapaMeTpamMy KOMaH/JTHOW CTPOKU.

5. TIpoBepuTh MOMYYEHHYIO B pe3y/bTaTe TIOBTOPHOTO MIPOrOHA TPACcCy Ha coo0IeHust 00
oIOKax.

6. B 3aBHCHMOCTH OT Ha/IMUMs U TUIA OLIMOOK — U3MEHHUTD TlapaMeTphl 3aIycka CyeHapus u
TOBTOPUTH I11ary 4-5.

B pexume reHepalyy Mo YMOJ/TYaHHUIO BBIOOP BBITIOHSIEMbIX CYeHapuem mecmoebix
8030elicmaull OCyI1|eCTB/IsIeTCss KoMaHAamu si3bika CH (i f ), Ipd TOM BO3MOXKHO YTIpaBJieHHe
cyeHapuem uepe3 rapaMeTpbl KOMaH/IHOM CTPOKH, B TOM UMCJ/Ie Pe)KUM aBTOMaTH4YeCcKou
JIOKA/IU3aLiK OIIMOOK.

[TapameTp KOMaHZHOW CTPOKM MHCTPYMEHTA « - pp» BKJ/IFOUAeT PeXXUM reHepaliid, B KOTOPOM
BLIOOD BBITIO/THSIEMBIX CYeHapuem TeCTOBBIX BO3/IeHCTBUM OCYIIeCTB/ISeTCS AUPEKTUBAMHU
niperiporieccopa (#i f ). IIpu 3ToM B/uSTh Ha pabOTy CLieHapHst MOYKHO TOJTBKO Ty TEM
pefakTUpOoBaHUs apameTpa DEFAULT_PATH NUMBER B KOZie CLieHapus C MOC/IeAyoLei
nepekoMnusueid. Takoit pexxum Gosiee yo0eH /it pyYHOMU TOIIAaroBoi OT/IaJIKU ClieHapHsi, TaK
KaK TeCTOBbIe BO3/IeHCTBUS], KOTOPbIe He OYAyT BHITIOJTHEHbI, UTHOPUPYIOTCS KOMITU/ISITOPOM.

CoobuweHust 06 owubkax

He3zaBucrMo oT Hammumsi OIMO0K B UCXOOHOL mpacce, B TIOTyYeHHOU TIPU TIPOTOHE CYeHapusi
8bIXOOHOL Mpacce BO3MOYKHO TIOSIB/IEHHE CJIe[YIOIIero COOOILeHusI:
* Scenario replay: unexpected failure — B ciryuae, eciii mpu nporose cyeHapus nosyueHa
ommbKa B HeO>KHUIaHHOM MecTe. PaboTa cyeHapus Ha 3TOM TpeKpaijaeTcs.
[Tpu HaMMUKK B UCXOOHOU Mmpacce oMbOoK, B KOHIIE 8bIXOOHOU mpacchbl 00si3aTelbHO
BCTpeuaeTcst U Coo0IeHre 0 HeOXKUIaHHOM O1IrOKe, Ui OJJHO U3 CJIeAYIOIUX COOOIeH I :
* Scenario replay: repeatable failure — ecyii npu Bocipon3sBejeHUM MOCIeJOBaTe/ILHOCTH
BBI30BOB UCXOOHOU MpACChl YAANOCh BOCIIPOM3BECTU 0XKUZAEMYHO OIIHUOKY
* Scenario replay: could not repeat failure — ecyii o>xxvjaemyto omMOKy BOCIIpOU3BECTH
He y/1a7och

OuMbKOM CUNTAeTCs BOSHUKHOBEHWE OTHOTO M3 CIeAYIOIIUX COOBITHI:

1. Ommbka opakyna (coobujenus «Postcondition failed», «Precondition failed» v 1.71.)

I[Tpu 3TOM OIIMOKM, BO3HUKIIIME BHYTPH 0/10Ka serialization, urHopupyroTcs, eciu

cepyaM3alLiys B 1[eJIOM 3aBepIlnIach YCITeIIHO.

OmmbKa cijeHapHOTO MeToza (coobiieHre «Scenario function failed»)

3. Tlpwu BBITOJTHEHNH C2eHepUPOBAHHO20 CYeHApusi CUCTeMa TIPHIIUIA B COCTOSIHUE, OT/INUHOe
OT OXKH/IaeMOTO.

N



Oumbky 1 1 2 THIa MOTYT KakK BCTPETUTLCSI B UCXO/IHOM Tpacce, Tak U BO3HUKHYTh IPU
BBITIOJTHEHUH C2eHepUPOBAHHO20 CyeHapusi. BO3HUKIIIAst TIPY BBITIONTHEHUH C2eHepUPO8AHHO20
cyeHapust ouIMOKa CUMTaeTCs 0 cudaemoli, ec/i OHa MPOU30LIIa B TOM JKe Mecmoeom
8o30elicmeuu, 4To ¥ B UCXOJHOM Tpacce; COBIa/IeHHe THTIA OIIMOKN M KaKUX-THO0 IPyTHX eé
XapaKTePUCTUK He rpoBepsieTcs. Ommbka 3 Tumna (TornajiaHue B Ipyroe COCTOSTHUE) MOKET
BO3HUKHYTb TOJIBKO TP BBITIOJTHEHUH CYEHApusi, ¥ TIOTOMY He MOXKeT OBbITh 0>KH/IaeMOiA.

YnpassieHue BbINo/IHeHUeM cyeHapusi

CyeHapuli, CreHepUPOBaHHbIN B Pe)KMe 110 YMOTUaHHI0, MOYKeT MPUHHUMATh Ha BXOJ
rapamMeTp KOMaHZHOM CTPOKH, YIIPaB/ISIFOIIMN TIO/THOTOM BOCIIPOU3BEIeHUsT UCXOOHOU mpdacChl.

dopMaT KOMaHJHOM CTPOKH:

UMs_ucnosinsaeMoro_caiina [mapamerpsl test engine] [-path <path_number>] [mpouue
napamMeTpbl HCXO/JHOTO CIleHapus]

[Tpu 3HaueHuu napametpa path_number = 1 cuieHapuii IPOXOJUT MO KpaTualieMy myTy [0
KOHEYHO20 COCMOSIHUSA ¥ B C/Ty4yae HaJIMUMsI B UCXOOHOU mpdacce OMMOKY TIOBTOPSIET BBI3OB,
KOTODBIM BbI3BasI 3TY OLIMOKY B UCXOOHOM cyeHapuu. IIpy KaXkIoM yBeJIMUeHHUH 3HaueHUsI
napametpa Ha 1 (BIJIOTb [I0 MaKCUMasibHO BO3MOXKHOT0), K BBITIOJ/IHSIEMOM CyeHapuem mecmoegotl
nocaedosamenbHocmu 100aBsieTCsi POBHO 1 IIUKIT U3 UCXOOHOU Mpacchl, COTTIACHO pa3dueHuto,
KOTOpOe MO>KHO YBU/IeTh B (paiijie aHa/iM3a.

B kogze cyeHapus cogepxxutcs Takxke napamerp DEFAULT_PATH_NUMBER, 3ajatoiiuii
3HaueHUe napameTpa path_number no ymonuanuto, mpy oTCyTCTBUM MapameTpa -path B
KOMaH/IHOM CTpOKe. DTOT IapaMeTp MOXKHO peJlakTHpOBaTh. B pexxriMe yrnpaB/ieHUs
TIPETIPOL[eCCOPOM CYeHapuli Bceraa paboTaeT co 3HaueHWeM rapaMeTpa pat h_nunber 1o
YMOJTYaHHIO.

B Hauase paboThl cyeHapuli cOpackiBaeT B BBIXO/HYIO Tpaccy COoOIieHre BUAaA:
* Scenario replay: trying path <path_number> , copepxailee TeKylijee 3HaUeHHe
rapameTpa
B pe>xxvmMe aBTOMaTH4eCKOM JIOKa/TM3aliy OIMOO0K (CM. HIDKe), KOr/ja rmepeOuparTcst
pa3/IMUHbIe MyTH TI0 TPady COCTOSHUM CLieHapHs, TaKoe CO00IeHre COpachIBAaeTCsl KaXK/IbIM pa3
riepei BOCTIIpOU3Be/leHeM OuepejHOTo MyTH.

Cmpameausi py4Holi 10Kkasiu3ayuu ouwu6GoK.

Ecsu ommbka BoCIIpoM3BOAUTCS TPU 3HaUeHHH napaMeTtpa path_number=1, To eé npuuuHy
C/leiyeT MUCKaTh Ha KpaTdaiiieMm myTu (3arosioBok «Path #1» B aHamu3e Tpacchl). OmmbKa MOXeT
BO3HMKATb HETMOCPeJICTBEHHO B TOM TECTOBOM BbI30Be, KOTOPKIN € 0OHapy>KUBaeT, a MOXKeT
BO3HUKHYTb paHbllle, HO [IPOSIBUTBCS He Cpasy.

Ecsu npu KakoM-To 3HaueHuM rapameTpa path_number omivi6ka He BOCIIPOM3BOAUTCS, €T0
c/ieflyeT yBeIMuuTh (He 00si3aTenbHO Ha 1) ¥ MOBTOPUTH TIOTIBITKY.

Ecsu npu KakoM-To 3HaueHuH rapameTpa path_number omir6ka BOCTIpOU3BOJUTCS — MOXKHO
nonpo0oBaTh ero YMeHbIIUTh (He 00s13aTeslbHO Ha 1) ¥ TOBTOPUTD TIOTIBITKY.

Eciu o6Hapy»keHO MUHMMa/IbHOe 3HaueHHe rapameTpa path_number, ripu koTopom omrbka
CTabW/IbHO BOCITPOM3BOAUTCS, CJIeyeT B MIEPBYIO OUepe/ib NCC/Ie/[0BaTh TOT LUK/, KOTOpast
BIepBbIe /100aB/IsieTCst MPU JaHHOM 3HaueHUU rapameTpa. Hanpumep, ecsiu ipu path_number=4
ommbKa eirle HeT, a mpy path_number=>5 oHa y>ke BO3HMKaeT, TO TaKOM IMK/T B aHAJIM3e TPaCChI
rioMeyeHa 3arosioBKOM «Path #5». C 6016111011 BePOSITHOCTBIO OIIMOKa B TeCTUPYeMOU cucTeMe
BO3HHMKaeT B UMEHHO 3TOM LIMKJIe, laXke eC/IM OHa MPOSIB/ISeTCS M03XKe



Asmomamud4deckas /ioKasiusayusi owuo6ok.

Ecnu cyenaputii 6b11 creHepypoBaH B pe)KMMe 110 YMO/TYaHHIo, TO NIPY 3HaYeHUH rapameTpa
path_number=0 oH 3anyckaeTcsi B pe)kMe aBTOMaTHUeCKOro MOKUCKa B rpade COCTOSTHUM
MHUHHMaJIbHOTO MyTH, 00Hapy>kuBatolero omumbky. [Ipy aToM cyeHapuli nociefoBaTenbHO
nepeOupaeT Bce 3HaUeHUs JAHHOTO TIapaMeTpa, HaurHasi ¢ 1 ¥ 3aKaHYMBasi MaKCUMaTbHO
BO3MO>KHBIM /|71 IOCTPOEHHOTO pa30reHust UCXOOHOU mpacchl, U OCTAaHAB/IVBAETCS TIPU NePBOM
obHapy>keHnY oMOKH. [1py 3TOM B BLIXOJHYIO TPACCY AOTIOTHUTETEHO COPAaChIBAIOTCS
coob11eHus crieflytolero Buja:

* Scenario replay: failure found at path <path_number> — ecu omrbka BriepBbie

BO3HMKJ/IA TIPY YKa3aHHOM 3HaueHUH TlapameTpa.
* Scenario replay: could not repeat failure at any path — ecrii ombky He yzanochk
BOCITPOM3BECTH HU ITPY KaKOM 3HaUeHWU IapaMeTpa.

N3BecTHbIe orpaHn4YeHus.

OzpaHu4YeHUsi Ha BXOOHYI0 mpaccy.

WHCTpyMeHT KOpPPeKTHO paboTaeT, ec/ii [jisi 8X0OHOU Mpacchl BBITIOMHSIOTCS BCe YCIOBUS U3
CJ/leflyIOLIero CrucKa:

* UcxooHas mpacca creHeprpoBaHa c omolsto CTESK.

* UcxoOHas mpacca cofep>XUT 3aIyCK POBHO OJHOTO TeCTOBOTO CLieHapHs.

*  Hcxooublil cyeHapuil umeet Tunm DFSM.

* HcxooHass mpacca cofiep>KUT CLieHapHble COO0ILeHHsI U3 eJUHCTBEHHOT0 TIOTOKa
BBITIOJTHEHUS (TIPH 3TOM OpakyJ/ibl 1 MeIMaTOpPbl MOTYT COpPAachIBaTh B TPACCy COODIIeHHS U3
Pa3/IMUHBIX TIOTOKOB).

* HcxooHas mpacca He Obina 060pBaHa B pe3ysibTaTe HEHOPMaIbHOIO 3aBepIleHHst UCXOOH020
cyeHapusi.

* UcxoOHas mpacca He COZIePKUT OIMOOK BHe transition (JormyckaroTcst OMOKY test engine,
c/iefiytolpe 3a OmMOKaMu BHYTPH transition 1 BbI3BaHHbIE UMH).

* UcxoOHas mpacca cofep KUT state MeXXy KaKbIMU 10C/Ie[joBaTe/IbHbIMY transition, a
TakKe 1epe/; MepBbIM transition U rocsie nocsjeAHero transition.

» Ec/m Kako¥i-TO CLieHapHBI MeTO/| BCTPeYaeTcs B UCXOOHOU mpacce, TO OH XOTs ObI pa3
BXOJIUT B CaMblii I/yDO0KUi U3 CBOMX LIMKJIOB iterate.

[1pu HapylIeHUY HEKOTOPBIX U3 3TUX YCIOBUM UHCMPYMeHM BbIlaeT COOTBETCTBYIOLIEe
coobirieHre 06 ommMbKe, TPYU HaPYILIEHUU APYTUX — C2eHepUPOBAHHbIL CYeHapull MOXKeT He
KOMITUJTMPOBATLCS1 WK ObITh HepaboTocrocobHbIM. Harpumep, rpu mo/jaue Ha BXO[
UHCMpyMeHmY Tpacchl, creHepupoBaHHoOM ¢ oMolnbio JavaTESK, Ha Bbixoe nonyyaercs
KOPPEKTHBIM aHa/ln3 TPacchl M He UMeIOLLMii cMbIc/ia cyeHaputl Ha Cu.

O2paHu4yeHus asizopumma.

HHcmpymenm ctpout pa3bueHre 3alMCaHHOTO B mpacce TMyTH T10 Tpady MOAeTbHBIX
COCTOSIHMI Ha HabOp TIOAIyTeH, y/10BIETBOPSIOIIMI CIeAYIOIIKM YC/IOBUSIM:

1. Kax[plii IOAMYTh SIBJISI€TCS IPOCTHIM IyTeM WA TIPOCTHIM LIUK/IOM B rpade ucxooHol
mpaccsl. [Ipy 3TOM ec/iv HauaabHOe U KOHeYHOe COCTOSIHUSL mpacChl COBMAAt0T, TO BCe
TIOATYTH SIBJITIOTCS LIMK/IaMU, MHaUe allMK/IMYeCcKUi MyTh B pa30veHny POBHO O/IMH, U OH
Be/leT U3 Haua/IbHOI'O COCTOSIHUSI B KOHEUHOe.

2. B Ka/0M NOAMyTH MOPSAAOK AYT (TECTOBBIX BO3J|EMCTBUI) COOTBETCTBYET MX MOPSJAKY B
ucxo0Holl mpacce.



B obujem cityuae Takoe pa3dvieHue He eJMHCTBEHHO. FIHCmMpyMeHm CTPOWUT POBHO OJHO TaKoe

pa3bueHue T10 MPOCTeNIIeMy alTOPUTMY U He TIpe/jjiaraeT HUKaKUX JPYruxX pa30oveHui.

I/ICHOJ'IL3y€MaH UHCMPYMEHMOM TeCTOBas ruriore3a roBOpPMT, YTO Ha BO3HUKHOBEHUE OILLIMOKU

c OoJibIlIeli BepOSITHOCTBIO BAUSIIOT TOC/Ie/[HUe Tepe]] eé BOSHUKHOBEHHEM TeCTOBbIe BbI30BHI,
MO03TOMY TPU KaxkaoM yBennyeHun napamerpa PATH_NUMBER Ha efuHuLly B CLieHapui

J00aBJIsIeTCs 10 OAHOMY LIMKITy U3 KOHIIA TPACChI (LIUKJIbI YTIOPSIJOUeHbI 110 TIOPSITKOBOMY HOMepY

B UCXOOHOU mpacce nocaefHei Jyry, BXoAsiel B LMK/I). JIpyrux crpaTeruii HapaiiBaHus

TeCTOBOM T0C/Ie/[0OBaTeIbHOCTH He TIpelyCMOTPEHO.

JdonosiHumesibHbIe OcpaHU4YeHuUusl.

VIHCTpYMeHT TipejHa3HaueH /7Sl IOMCKA JeTePMUHUPOBaHHBIX OMO0K. Eciv Ha ofHOM 1
TOM ’Ke mecmogoli nocedosamenbHOCMU OMIMOKAa BO3HUKHET He/leTePMUHUPOBAHHO, TO
I10/1e3HOCTh JaHHOT'0 MHCTPYMEeHTa /1 ee JIOKaau3aluyu CHUKaeTCs.

[TockonbKy uHcmpymeHm nonb3yetcs Trace Analyzer’om, OH HacielyeT BCe ero
orpaHUueHHs 110 pa3bopy Tpacc. B 4acTHOCTH, MOTYT HEKOPPEKTHO 00pabaThiBaThCsl TPACCHI,
cogepskarue He-ASCII manHbIe BHyTpU 6;10ka CDATA.

[MToaep>KUBaeTCs pe>XXUM 00pabOTKH 8X0OHOU mpacchl TOMBKO /10 MepBoi oKy, ITpu 3ToM
aHa/IM3UPYeTCs TYTh /10 3TOUW OLIMOKYU U UTHOPUPYETCS BCe, UTO MPOKM30IILIO TIOC/Ie Heé.

[Tpy aBTOMaTHUUECKOM TIOMCKe MUHUMA/ILHOTO ITyTH, BOCITPOM3BO/SAIIIEr0 OIIHOKY, BCe
TIPOTOHBI UCXOOHO20 CYeHapusi BLITIOHSIOTCS B paMKax ofiHoro rporjecca OC, a asist copoca
COCTOSIHUSI MeXX/1y TIPOTOHAMM MCTI0JIb3YeTC sl BbI30B MeTo/1oB finish () U init () ucxodHoz2o
cyeHapusi. Eciu 3TOro HeJoOCTaTOUHO JI7Is TIOJTHOLIEHHOTO cOpoca COCTOSTHUS, TO Pe3y/bTaT
aBTOMAaTHUYeCKOM JIOKaIU3al[id MOXKET OT/IMYAThCs OT pe3y/bTaTa PyYHOU.

OKBUBaJIeHTHbIe COCTOSAHUA CLieHapHOoro KA, B TOM yuc/ie molyyeHHble U3 PasHbIX 3allyCKOB
CLieHapusl, JO/DKHBI UMeTb OJMHAKOBOe CTPOKOBOe MpefcTaB/ieHve. B ciayuae
HesleTepMUHM3Ma (PYHKI[MI 1Tpeobpa30BaHusi COCTOSIHUSI B CTPOKY, /il TIPUMeHeHHsT
UHCMpymMeHmMa HeoOX0/[MMa COOTBETCTBYIOINAs 0PabOTKAa UCXOMHOTO CIieHapHs (HarmicaHue
JleTePMUHHUPOBAaHHOTO TIpe0Opa3oBaHUst B CTPOKOBOE TIpe/iCTaB/IeHue) UIn
CreHepUpPOBAHHOTO ClieHapus (HampuMep, C TIOMOIIbIO TI0/Tb30BaTe/IbCKUX (QYHKIUH,
BOCCTaHAaB/IMBAIOLMX 3HAUEHUSI COOTBETCTBYIOLIMX TUIIOB U3 CTPOKOBOTO Mpe/CTaB/IeHus)
Peanv3oBaHO KOppeKTHOE BOCNIPOM3BeieHMe 3HaUeHN NTePALjMOHHbBIX MTePeMeHHbBIX TOJIbKO
JJIS1 C/IeJyHOLLMX TUIIOB:

0 [IIpumuTHBHBIE uKC/iOBBIE: bool , int, unsigned int, short, unsigned short,
| ong, unsigned long, long long, unsigned |long long, _ int64, unsigned
__int64, float, double, |ong double

0 CumBojibHbIe: Char*, char, unsigned char

0 CrpokoBsle: String*, char*, unsigned char* (BBUAYy HEOJHO3HAUHOCTH
MOC/IeJHUX JABYX TUIOB B s13biKe CH, WX MPUMeHeHUe He PeKOMEeH/yeTCs1)

0 CreuudukalMOHHbIE, COOTBETCTBYIOL[Me IPUMUTHUBHBIM THIaM: Doubl e*, Fl oat *,
I nteger*, U nteger*, Long*, ULong*, Short*, UShort* (B uUCmo/ib3yemMou
CcxeMme reHepallMy He peajiM30BaHO BOCTIPOM3BeieHUe /1Jisi STUX TUIOB 3HaueHUs1 NULL)

,Z[J'IH MpOYMX TUIIOB T€eHEPUPYIOTCA 3dIVIyIIKW B BUE AEK/IdPpallii BHEIITHUX
I10JIb30BATEe/TbCKUX d)YHKHHﬁ, KOTODBIE OOJ/IKHBI Hp606pa3OBBIBaTB CTPOKOBBIE
3HaueHus, IToJIydyeHHbIE U3 TPACChI, B 3HAY€HKWA COOTBETCTBYIOINX TUIIOB.
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