mecmupoeaHue rnpozpammMHo20 obecreqyeHusl

KPHC KaCIIePCKH aKa MBIIIBX, no-email
Before you can debug, you need bugs!
OCHOBHOH NMPHHIIMIT TECTUPOBAHUS

nporpaMmMHubie OIIHOKH KOBapHbI U 3JIbl. CKOJIBKO OHM 3ary6mm Xopoumux l'lpoeKTOB!
CKOJBbKO BpPEMEHH ObLIO YrpoxaHo Ha TIOMCKH ILIaBaKOIIUX 63FOB, 3aTauBIIUXCH B
3acajie H BbICKAKHBAOUIUX BO BpEeM#A [JEMOHCTPpalUMU MNMPOAYKTaAa 3aKa3uuKy. HO
NMporpaMmMucCT XHTpPEE M TEPIICJINBEE. Boopymem{mﬁ COBPEMEHHBIM HHCTPYMEHTApUEM
AUATHOCTUKHU OH Bpe3aeTcHd B CaM0€ 'He3/TUINIIe 0aroB U ObeT MX HANOBAJL.

geedeHue

B cpennem TtectupoBanue otHumaer 50% Bpemenu u 50% croMMOCTH OT OOIIEH CMETHI
mpoekTa (003aTeIbHO YUUTBIBAWTE 3TO, 3aKiazpiBas Oromxer). B 6ompmmx xommanusx (Intel, IBM,
Microsoft) 3a kaxapM pa3paOOTUMKOM 3aKPEIUICH JTUYHBIN TeCTUpPOBIIUK. [Ipomio To Bpemsi, Koraa
9Ty paboTy BHINOJNHSI BTOPOCOPTHBIA IMPOTPAMMHCT, KOTOPOTO emle He TOAIYCKald K
CaMOCTOSTETFHOMY KOJMPOBAHUIO (MOJI, IPEXK/IE YeM JOIYCKaTh CBOM OIIMOKH, CHa4yaja IyCTh y4aTcs
Ha 4yxux). CerogHsi TECTUPOBLIMK — 3TO BBICOKOKBAJIM(UIMPOBAHHBIH M XOPOILO OIUIaYMBAEMBII
CIELUAIINCT, B YCIYrax KOTOPOTO HYXKAAIOTCS THICSYM (HPM W KOTOPHIH HUKOT/a HE CHAWUT Oe3
paboTHI.

Korna - CKaXyT, YTO JKM3HEHHBIH LMKJI MPOAYKTa COCTOUT M3 IPOCKTHPOBAHUS,
peanu3anyy, TeCTHPOBAHUS U MOJICPKKH, He BepbTe! TecTupoBaHWe COMPOBOXKIACT MPOEKT BCIO €ro
JKU3Hb — OT MOMEHTa POXXICHHS OO caMoi cMepTd. [IpOeKTHPOBIIMK 3aKIaJbIBAET MEXaHHU3MBI
CaMOJMAarHOCTHKH W BBIBOJA 'TeleMeTpuieckoi" wHpopmanuu. Pa3paboTdmk TecTHpyeT KakIyro
3anporpaMMHPOBAaHHYI0 UM (YHKIHIO (TECTHPOBaHHE Ha MHUKpPO-ypoBHE). bera-TecTepsl mpoBepsroT
paboTOCHOCOOHOCTh BCETO NPOAYKTa B IIEIOM. Y KaXKAOTO M3 HUX JOJDKEH OBITh YETKUH IIaH
JeWCTBHH, B IPOTUBHOM CITy4ae TECTHPOBAHUE ITPOBAJIMTCS CIIE HE HAYaBIINCh.

Pncyﬂmc 1 MPOrpaMMHMCT HE MOYKET I0JararbCsi Ha CBOM YyBCTBa

mecmupoeaHue Ha MUKPO-YPOB8He

B  wumeane g kakmod  (QYHKIMM  HCXOJHOTO  KoJa  paspabarbiBaeTcst  Habop
ABTOMATH3HPOBAHHBIX TECTOB, MPeTHa3HAYEHHBIX JUIs IIPOBEPKHU ee paboTocrnocodHocTy. Jlydrie Bcero
HOPYYHTH 3Ty pabOTy OTIENBHOM IPyIIIle IPOrPaMMHUCTOB, TIOCTABUB IIEpe/l HUIMH 33jiady: pa3padboTaTh
TaKkOW TpUMep Ha KOoTopoM (yHKuMs mnpoBamutcs. Bor, Hampumep, (QYHKIHMS COPTHUPOBKH.
IIpocreiimuii TeCT BBINIAIUT TaK. [ eHEpUpyeM NPOU3BOJIBHBIE AAHHBIE, IPOTOHAEM YEPE3 HEE U, €CIU
s kaxporo snementa N ycmoue N <= N+1 (N >=N+1 g coptupoBky 1o yOBIBaHHIO) HCTHHHO,
CYHTaeM, YTO TECT IpoiaeT npaBmibHO. Ho Bexp 3ToT Tect HenpaBmibHb! Heobxommumo ydbenurobes,
YTO Ha BBIXO/E (YHKIMM MPUCYTCTBYIOT BCE B MCXOJHbBIC NaHHBIC M HET HUYEro jumHero! MHuorne
(YyHKIMHM HOPMAIBHO COPTUPYIOT NECATh WM Ja)Ke THICAUY 3JIEMEHTOB, HO CHOTHIKAIOTCS HA OHOM
WM IBYX (OOBIYHO 3TO MPOMCXOAUT MPH COPTUPOBKE METOJIOM JICJIEHHS Harornojam). A eciu OyaeT
HOJIb COPTHUPYEMBIX »JeMEHTOB? A ecium oaHa M3 BbI3bIBaeMbIX (YHKIMH (Hanpumep, malloc),
BO3BPATUT OINHOKY — CMOJXKET JIH TecTHpyemas (DyHKIUS KOpPpPeKTHO ee 00paborarh? CKOJIBKO
BpeMeHU (CHCTEMHBIX PECypcoB) MOTpeOyeTcsi Ha COPTHPOBKY MAaKCHMAaJIbHO BO3MOXKHOTO 4HCIIA
aneMeHTOB? HeomnpaBaaHHO HU3KAsK POU3BOJUTEIHHOCTE — TOXKE OIIHOKa!

CymecTByeT IBa OCHOBHBIX ITOIXOa K TECTUPOBAHUIO — YEPHBIN M Oenblif suku. ""YepHbIid
SIUK" — 3T0 (QYHKIUS C 3aKPBITHIM KOJZIOM, ITPOBEPKa KOTOPOTO CBOJUTCS K TyHOMYy Iepebopy Bcex
KOMOMHanui apryMmeHToB. O4YeBHIHO, YTO TOJABJISIOIIEE OONBIIMHCTBO (PyHKIMI HE MOTYT OBITH
NPOTECTUPOBaHBl 32 pa3yMHOe BpeMs (KOJIMYEeCTBO KOMOWHanuii ciaumkom Beinko). Kox Gemoro
SAIMKA U3BECTEH M TECTHPOBIINK MOXKET COCPEJIOTOYMTH CBOE BHUMAaHHE HA MOTPAHMYHBIX 00JIaCTSIX.
Jomyctum, B GYHKIHH €CTh OTPaHHYEHHE Ha MPENeNbHO JOIMYyCTUMYIO ANHHY cTpoku B MAX LEN
cumBojioB. Torma, ciexyer TmarensHO wHccienoBate cTpokn B MAX LEN -1, MAX LEN u
MAX LEN+1 cuMBONOB, TOCKONBKY OINMOKa "B IUIFOC MHUHYC OAWH OaifiT" — omHa W3 caMBIX
IOy ISIPHBIX.

Tect nmomkeH 3amelcTBOBAaTH BCE BETBH IPOTPaMMBI, YTOOBI ITOCIE €TO BBINOJIHEHHS HE
OCTaJIOCh HM OJHOM He3a/JeHicTBOBaHHOM cTpoukd Koaa. COOTHOLIEHHE KO/a, KOTOPBIH XOTsS OBl paj
MOJIYYHJT BBINOJTHEHUE, K O0IIeMy KOy MpOTrpaMMBbl, Ha3bIBaeTCsl MOKPBITHEM (coverage) W Ui ero



H3MEpEeHHUs TPUYMaHO MHOXKECTBO MHCTPYMEHTOB — OT NMPOQHIMPOBIINKOB, BXOSIINX B IITATHBINA
KOMIUIEKT ITOCTaBKH KOMIIMJISITOPOB, JO CaMOCTOSTENBHBIX IMAKETOB, JYYUM W3 KOTOPBIX SIBIISETCS
NuMega True Coverage.

Pa3paboTka TeCTOBBIX NMPUMEPOB — CEpbe3Has MHXKEHEepHas 3ajada, 3a4acTylo Jaxe Oosee
CIIOKHASI, 9eM pa3zpaboTka camolt "momonbITHON" (yHKIMK. HeynmBuTEenbHO, UTO B peabHOMN )KU3HA K
Heil mnpuOeraloT JMIIb B Hauboiee OTBETCTBEHHBIX ciydasx. DyHKUMH C POCTOH JIOTUKON
TECTHPYIOTCS "BU3yanbHO". BOT mOTOMY y Hac Bce IIIIOYUT U MaJaeT.

Beerna Tpanchampyiite mporpaMMy C MaKCHMAQUIBHBIM YPOBHEM MpPEAYNPEXICHHUH (Ui
Microsoft Visual C++ 3to kmou /W4), oOpalnas BHUMaHHE Ha BCE COOOIICHHS KOMITHIIATOpA.
Hekotopelie, Hambosiee OYEBHUIHBIC OIIMOKH OOHAPYXKHMBAIOTCS yKe Ha 3ToM drtane. CTOpOHHUE
Bepudukaropsl kona (lint, smatch) emie molHee U pacno3HaIOT OMIMOKH, C KOTOPBIMU TPAHCIISATOPHI
YK€ He CIPaBJISIOTCA.

TecTupoBaHne Ha MHKPO-ypOBHE MOXHO CUHMTaTh 3aKOHUYCHHBIM TOTJa, Korga (yHKIHS
KOMITWJINPYETCSI HECKOJIBKUMH KOMIMIIITOpAMU M PabOTaeT Moj BCEMU ONEPAlMOHHBIMU CHCTEMaMH,
JUISL KOTOPBIX OHA TpeTHa3HauYeHa.

PMCYHOK 2 HUKTO He 3acTpaxoBaH OT HeﬂpHﬂTHOCTeﬁ...

peaucmpauusi owubok

3aBauUTh NPOrpaMMy — TMpoIle Bcero. 3aduKCHUpOBaTH OOCTOSTENHCTBA COOS HAMHOTO
cioxkHee. THNUYHAs CUTyals: TECTUPOBIIMK IPOTOHSET MHpOrpaMMy dYepe3 cepuio TecToB. He
MIPOHICHHBIE TECThI OTIIPABIIAIOTCS pa3paboTUHKy, YTOOBI TOT JIOKAIN30BaI OMIMOKY U UCIIPAaBUII Oary.
Ho y pa3paborumka 5TH K€ caMble TECTHl IMPOXOAAT ycmemHo! A... OH yke BCe Iepeenan,
MEPEKOMITMIMPOBAII C APYTHMHU KITFOYaMH U T. JI. UTOOBI 3TOr0 HE MPOUCXOAMIIO HCIONB3YHTE CHCTEMbI
yrnpasienus Bepcusimu — Microsoft Source Safe wnu rornxoBsiit CVS.

CHavaja TecTHpyeTcs OTIaJOYHBIN BapUaHT MPOTPaMMBI, a 3aTEM TOYHO TaK K¢ (PUHAIBHBIH.
Ontumuzanus — KOBapHas INTyKa M JAe(EeKTbl MOTYT MOSBUTCS B CaMbIX HEOXKHIAHHBIX MECTaXx,
0cO0EHHO Tpu paboTe C BEUICCTBEHHON apudmeTukoil. MHOTma B 3TOM BHHOBAT TPAHCIATOP, HO
ropas/io yare — caM IPOrpaMMHCT.

CaMbIMHM KOBapHBIMH SIBJISIOTCS "TUTaBaromue” OIMOKH, MPOSBISIFONIMECS ¢ TOW WM WHOM
CTEMICHBI0 BEPOSTHOCTH — JEBATHCOT MPOrOHOB IIPOrpaMMa MPOXOJUT HOPMAalbHO, a 3aTeM



HEOXXMIAHHO MajaeT 0e3 BCSAKMX BHIMMBIX NPUYUH. DH, KTO TaM OpET, YTO TaKoro He ObIBacT?
MaruHa, IeckaTb, J€TepMUHUPOBAHA, U €CIIH XKele30 UCIPaBHO, TO Oar iubo ecTh, 1udo HeT. Ara,
pazbexanucsk! MHOTONOTOYHBIE NMPWIOKEHHUS M KOA, YNpPaBISAIOMHUI YCTpOWCTBaMH BBOJA/BBIBOAA,
HOPOXKIaeT 0COOBIH KJIacC HE BOCIIPOU3BOAUMBIX OMIMOOK, HEKOTOPBIC U3 KOTOPBIX MOTI'YT IPOSBIIATHCS
JUIIE pa3 B HecKONbKO JieT (!). BoT TummgHbI mpuMep:

char *s;
f1() {int x=strlen(s); s[x]='*'; s[x+1] = 0;} // morox 1
£f2 () {printf ("%$s\n",s);} // morok 2

JIncrunr 1 npuMep miaBawoomei omudKu

OnuH MoTOK MOAMMUIMPYET CTPOKY, a JPYroil BHIBOAMT ee Ha dKpaH. Kakoe-To Bpems
nporpamma OyJer paboTaTh HOPMaJbHO, MOKa ITOTOK | HE NMpepBeTCs B TOT MOMEHT, KOIJja 3Be3/109Ka
yXKe YHUYTOXKHJIA 3aBepIIaOINi CHMBOI HyJIs, @ HOBBIH HOMB ellie He ObUT fonucaH. JIerko mokasars,
YTO CYIIECTBYIOT TaKHe allapaTHble KOH(GHUIYpaluy, Ha KOTOPBIX 3Ta OIIMOKA HE MPOSIBUTCSA HUKOTA
(g 9TOrO JOCTATOYHO B3STH OAHOIPOLECCOPHYIO MAIIMHYy, TapaHTHPOBAHHO YCIECBAIOLIYIO
BEBITIOTHUTE Bech koA ¢yHkumu fl 3a ommH kBaHT). Ilo 3aKOHY MOITOCTH 3TOH MAmIMHONH OOBIYHO
OKa3bIBaeTCS KOMITBIOTEP TECTHPOBIINKA U Y HETO Bce paboTaeT. A y MOJIb30BaTeNe — Masiaer.

UroObl TOKaJIM30BaTh OMIMOKY, pa3paboTyMKy HEJOCTATOYHO 3HATH, YTO "'Mporpamma ymana'",
HEOOXO0JMMO COXPAaHHUTh M 3aTeM TIIATENILHO MPOaHaIN3UPOBATh €€ COCTOSIHIE HAa MOMEHT OOpYILCHHSI.
Kak mpaBwiio, 111 3TOro MCHOJIB3YeTCsl aBapUUHBIN JamIl MaMsATH, CO3JaBaeMblil YTHIMTAMU THIIA
Joktopa BaTcoHa (BXOAMT B IITATHBIM KOMIUIEKT MOCTaBKH OINEPAI[MOHHON CHCTEMBI) HJIN Ha XyIOH
KOHEIl 3Ha4eHHe PETHCTPOB MIPOLIECCOPa U COIEPIKUMOE cTeKa. I10ckoIbKy He BCe OMIMOKU MPUBOAAT K
aBapUHHOMY 3aBEpLICHHIO IPOTPaMMBI, Pa3padOTUMK JOJDKEH 3a07JaroBPEMEHHO IPEAyCMOTPETh
BO3MOXKHOCTH CO3/IaHHS JAMIIOB CaMOCTOSTENIFHO — [0 HAKaTHIO CIEHHAIbHON KOMOMHAINN KIaBUII
WK TIpH cpabaThIBaHUKM BHYTPEHHEH CHCTEMBI KOHTPOJIS.

PucyHok 3 BOT K yeMy NPUBOAST OINOKHU MPOCKTHPOBAHUSA NPH 3arpy3Ke CHCTeMbI peaJbHbBIMH
JAHHBIMHA

6ema-mecmuposaHue

CoOpaB BCe IPOTECTHPOBAaHHBIE MOJIYJIH BOEAMHO, MBI TIOJIyYaeM MHHUMAJIBHO
paborocnocoOHbI TponykT. Ecnm OH 3amyckaeTcst ¥ HE NHagaeT — 3TO YK€ Xopomo. ['oBopsT:
MOCaIUTE 32 KOMITBIOTEP HErPaMOTHOI'O YeJIOBeKa, yCTh IaBUT Ha BCE KIIABMIIHM, IOKA NpOrpamMMa He
ynaznetr. Hy na, xak xe! TecTnpoBaHue mporpamMMbl 3TO cepbe3Has ONepanusi U TaKod MHOHEPCKUMH
MOAXOJ 31ech HeyMecTeH. Heo0XoanMo NpoBepuTh KaxI0e ACHCTBHE, KaX bl MMyHKT MEHIO, Ha BCEX
THIIaX JAHHBIX W omneparuil. [IporpamMmmucToM Oera-TecTep MOXET W HE ObITh, HO KBaIN(UKALHUIO
MIPOJBHHYTOIO TI0JIb30BATENSI UMETH 00s3aH.

YpoHuB mporpamMmy (WwiM IOOMBIIMCH OT HEE BHIIAYM HEBEPHBIX NAaHHBEIX), OeTa-Tectep
JOJDKEH CYMETh BOCHPOM3BECTH COOH, T.€. BBIABUTH Haubojee KOPOTKYIO MOCIIEI0BATEIBHOCTh



orepanyii, MPUBOAIIYI0O K omMOKe. A caenath 3To oif kak Hempocto! IlonpoOyii-ka BCHOMHHTB,
kakue kinaBuny obut Haxatsl! Uro? He momyuaercs?! Cy. Mcnonp3yiiTe kiaBuaTypHble mHOHEL. Ha
m000M XakepckoM caifTe mx BajoM. llycts mopaboraioT Ha 6jaro Hapoja (HE BEYHO K€ MapOJH
noxuiarh). [IIMMOHUTE 32 MBIIIBI0 HAMHOTO CIIOXHEE — MPUXOJUTCSI COXPAHSTh HE TOJIBKO MO3ULIUI0
Kypcopa, HO KOOPAWHATBI BCEX OKOH WIJIM 3aJeHCTBOBATh BCTPOEHHBIE MAaKpOCPEACTBa (IO THILY
Visual Basic'a 8 Word). B o0mem, MbImbs — 3T0 cakck W MacT nail. HopmanbHble Oera-TecTepsl
o0xoniaTcss OMHOM KiaBHaTypol. IToNHBI HPOTOKON HaKaTHUil COKpallaeT Kpyr ITOWCKa OIIMOKH,
OJTHAKO, C IIEPBOTO pa3a BOCIIPOM3BECTH OO yaeTcs He BCETAa H HE BCEM.

B mpomecce TecTUpOBaHUS MPUXOAUTCS MHOTOKPATHO BBIMOJHATH OJJHUA U TE€ K€ OIEpallvy.
OT0 pasznpaxkaeT, HEHaZEeKHO M HENpOM3BOAMTENbHO. B mrarHyro nocraBky Windows 3.x BXomui
KJIaBUATYpHBIA IPOUTPHIBATENb, TO3BOJISIONIMN aBTOMATH3UPOBATh TaKUE OINEpaluu. Ternepb ke ero
NPUXOJUTCS] NPUOOPETaTh OTACNIBHO. BripoueM, Takylo YTHIMTY MOXKHO HAIUCATh U CAMOCTOSTENBHO.
B stom nomoryt ¢pyraknuu FindWindow u SendMessage.

TectupyiiTe mnporpamMmy Ha Bcell JjwmHEiike omepannoHHBIX cucteM: Windows 98,
Windows 2000, Windows 2003 u T. 1. Pa3muuns MexIy HUMH OYeHb 3HAYUTENBHBL. UTO CTAOMIBHO
paboTraer moj OZHOW OCBIO, MOXKET IaAaTh IO IPYroil, OCOOEHHO €CIM OHAa IeperpyxeHa Kyden
KOH(IMKTYIOIUX mnpwiokeHnd. JlamHo, ecnm ato kpuBas mporpamma Bacu [lymkuHa (TYT Ha
MOJIB30BATEIIs MOXKHO M HaeXarh), HO €CIIU nporpamma He yxxuaercst B MS Office unu npyrumu
NPOJAYKTAMU KPYMHBIX (GupM, OuTh Oynyr Bac. Hukorma He MeHsTE KOH(HUIYpalHIO CHCTEMBI B
npouecce TectupoBaHusi! Torma Oyner TpPyAHO YCTaHOBUTH ueid 3To Oar. Xopomas IITyKa —
BupTyansHble MamuHbl (VM Ware, Microsoft Virtual PC). Ha ogaHOM KOMIBIOTEpE MOXKHO JAEpiKaTh
MHOXKECTBO BEPCHH  ONEPAlOHHBIX CHUCTEM C pa3IMyHOH KOMOWHAIMEH YyCTaHOBJIEHHBIX
TIPUIOKEHUH — OT CTEpWJIBHOM /IO TIOJHOCTHIO 3axJiaMJIeHHOW. IIpy BO3HHUKHOBEHHH OIINOKH,
COCTOSIHAE CHUCTEMBI JIETKO COXPAHUTh Ha JKECTKUH JMCK, 0OpaIIasch K HEMY BIIOCIEICTBHH CTOJIBKO
pas, CKOJIBKO 1moTpedyercs.

v - nmporpamma paboTaert, a y mosib3oBareis — HetT. Urto menats?! [[ns Hayama — coOpath
uH(bOopManuio 0 KoHpurypauu ero kommsiorepa ("TlaHenp ynpapiaeHus = AIMUHUCTPUPOBaHHE —>
Vupasnenne xommbiorepom > Ceenmenust o cucreme” win yrwutel MSInfo32.exe). K coxanenuro,
YCTAaHOBUTh BHHOBHMKA TaKUM IIyTeM CXOAy HE yaacTcs. MOXeT, TaM BHPYC CHUANT H
BpeOUTENbCTBYET. M rmrount kakoil apaiiBep. Ho, MMes HECKOJIBKO OTYETOB OT PAa3lIMYHBIX
M0JIb30BaTENEeH, B HUX MOJKHO BBISIBUTH HEKOTOPYIO 3aKOHOMepHOCTh. Hampumep, nporpamMma He uaer
Ha TaKOM-TO MPOLIECCOpPE WM BHIEO-KapTe.

Jpyras Bo3MOXXHas NpPUYMHA — yTEYKa PECypCoB. YTEUKHM BO3HUKAIOT BCSKUH pa3, Korjaa
nporpamMMa 3JIOCTHO HE OCBOOOXK/IAeT TO, YTO IOCTOSIHHO 3allpaiiuBaeTr. Yaie Bcero HpUXOIUTCs
CTAJKHMBaThCS C YTEUKAMH IaMsTH, HO HHUYYTh HE XYK€ YTEKalOT Mepbs, KHCTH, (haiIoBbie
JIECKPHIITOPEI. .. B 00mieM, npakruuecku joobie 00bekTs siipa, USER u GDI. TectupoBuuk, padoTas
C IPOrpaMMOW HEPOJOJDKHUTEIBHBIE OTPE3KH BPEMEHH, MOKET 3TOTO M HE 3aMETHTh (0COOEHHO, ecnn
y Hero ctout Windows NT/2000/XP B xoTOpoW pecypchl MpaKTUYeCKd HEOTPAHWYECHHBI), HO TPHU
"XHUBOH" OSKCIUTyaTallMM y IIOJb30BATENeH MOSBISIOTCS OTrpOMHBEIE IpoOiembl. CHawana Jerkoe
3aMeJyuIeHHe OBICTPOAEHCTBHUS CHCTEMBI, 3aTeM KOHKPETHBIE TOPMO3a, NEPEeXO e B MOJIHBIN 3aBHUC,
Y HAaKOHEII PE3eT, COIPOBOXKAAEMBIH KOJIOPUTHBIM MaTOM.

OTtnanouneie OMOIMOTEKH, BXOJAIIME B cOocTaB KommmwisTopa Microsoft Visual C++ nerko
OOHAPY)KUBAIOT OONBIIMHCTBO yTEYEK MaMATH. B CIIOXKHBIX Clydasx MPUXOAUTCS Npuderatb K
Bepu(HUKaTOpaM KoJa WM JAUHAMUYECKMM aHaju3aropaM Haropobne NuMega Bounds Checker. Ho
BBICIICH WHCTAaHIMEW sABIsAeTCs OJKcmepuMeHT. 3amyctute "Hucmetuep 3amad Windows NT" u
HEKOTOpoe BpeMsi mopaboTaiiTe ¢ Tectupyemoil mporpammoii. Bruragka "IIpomeccel" otobpakaeT
TEKyIINe CUYETYUKH JCCKPUIITOPOB, pa3Mep BbIICICHHON mamsTy U T. 1.(I1o ymMom4aHUIO BHTHBI JINIIB
HEKOTOpbIe W3 HHX, 3aiimure B MeHi0 Bum = BoiOpars CronOipl u B3BeauTe Bece ranouku). Eciu
KaKOI-TO CUETYMK HEYKJIOHHO YBEIMYMBAET CBOE 3HAUEHHE IIOCNIE HEKOTOPBIX OIeparuii — 3TO
yTedka.

Jnst uccienoBanusi pabOTOCIOCOOHOCTH TPOTPaMMBI B YCIOBHAX —KaTacTpO(UUECKOMH
HEXBaTKH PecypcoB (MaMsATH, TUCKOBOTO mpocTpaHcTBa) Microsoft Bkmoumia B cocta Platform SDK
YTHIIUTY Stress.exe, CHaOIUB €€ MKOHKOHM TaHIyIOIIero MaMmoHTa. KOppeKTHO CIpOeKTHPOBAHHOE
MIPUIIOKEHNE JOIDKHO BBDKHMBATH IPH JTIO0BIX 00cTosTeNbCcTBaX. OONIOMAaNK C BBIACIEHHEM MaMSTH U3
kyun? Ilepexonure Ha pe3epBHBIN NCTOYHMK (CTEK, CEKIMs JaHHBIX). OcBOOOIUTE BCe HEHY)KHOE, HO
mro0oi 1eHol coxpaHuTe Bce naHHble! Beerma coxpansiite mpu crapTe mporpaMMbl MHHHMAabHO
HEoOX0MMOe KOJMYECTBO MamsTd "Mpo 3amac”, a MoToM uchoib3yiTe ero kak H3. Toxke camoe
OTHOCHTCS U K TUCKOBOMY IIPOCTPAHCTBY.



PucyHok 4 kj1aBHaTypa — OCHOBHO# HHCTPYMEHT 0eTa-TecTepa

eble0d AuazHocmu4eckoli uHghopmayuu

Camoe crTpalrHoe — KOrja HporpaMMma HEOXKHAAHHO AeNaeT M3 00padaThIBaeMbBIX YHCEN
"puHerpet". CoBepIIEHHO HETIOHATHO KTO B 3TOM BHHOBAT M OTKyZAa HaJo muisicatb. OmmbKka B OHON
(YHKIMY MOXKET ayKaThcsl B COBEPIIEHHO IIOCTOPOHHUX M HUKAaK HE CBS3aHHBIX C Hel MecTax. Ynap
10 TTIAMSATH, UCKaKEHIE MI00aThHBIX MEPEMEHHBIX W (IIaroB (Co)mporeccopa... 37ech 1aMIl YKe He
rmoMoraeT. 3acThIBIIAs KapTUHA CTATHYHOTO CJIENKa MaMsITH HE OOBSACHAET C Yero Hadaloch
HCKa)KCHHE JTAaHHBIX, B KAKOM MECTE M B KaKOE BPEMsi OHO IPOU3OLIO.

Jdns  nokanuzanuu TakuX OMKMOOK B  MIporpaMMmy 3a0JIarOBPEMEHHO — BHEAPSIFOTCS
"TeneMeTpuueckue”" MEXaHM3Mbl ISl TEHepaluH JuarHocThdeckod wuHpopmanuu. B wupeane,
cleoBajio Obl IPOTOKOJIUPOBATH BCE JCHCTBUS BBIIOJIHAEMbIE IIPOTPaMMOM, 3allOMHHAs BCe
MalIMHHBIE KOMaHABI B crieruaidbHoM Oydepe. CoOCTBEHHO TOBOps, soft-ice B pexume oOpaTHOI
TpaccupoBku (back trace) IMEHHO Tak W MOCTYHAeT, TMO3BOJISIA HAM MPOKPYYHUBAThH MPOTPaMMy 3310M
Harepez. OTO YyJOBHIIHO YIPOIIAET OTIAJAKY, HO... KaK e OHO TopMo3uT! VICKyccTBO AMarHOCTHKA
KaK pa3 W COCTOUT B TOM, YTOOBI OTOOpaTh MMHHUMYM B)XKHEHIIMX IMapameTpoB, (HKCHPYIOIINX
MakCHUMyM Ipoucxomsmux coOeitid. [lo kpaiiHeld Mepe oOTMeuaiiTe MOCIIEI0BATENBHOCTh
BBINOJIHAEMBIX (DYHKIMH BMECTE C apryMEHTaMHU.

Yame Bcero Jyisi 3TOW IENHM KCIONB3yeTcs TpuBHaibHbIA fprintf mns 3anucu B daiin nnm
syslog mis 3anucu B cucteMHbIi xypHat (B Windows NT 310 ocyiiecTBasieTcs IOCPEICTBOM BBI30Ba
API-pynkmun  ReportEven, »skcnoprupyemoit O6mbmmorekoii ADVAPI32.DLL). Haunnaromme
JOIIyCKAaloT TpyOyro OIHUOKY, BKIFOYAs AUATHOCTHKY TOJNBKO B OTJIAIOYHYIO BEPCHIO M yIalss €€ U3
(buHATBHOM:

#ifdef DEBUG
fprintf (flog, "%s:%d a = %08Xh; b = %08Xh\n", FILE , LINE ,a,b);
#endif

JIMCTHHT 2 HUKOI/IA TAK He mocTynaiire!

IMomuure IpyTkoBa: 3auem Tebe conHile, Korja nHeM W Oe3 Hero cmerio? Kornma rtakas
nporpamMma ynajieT y IoJib30BaTelsl, B pyKax MpOrpaMMHUCTa HE OKa)KETCsS HUKAKOW JIMarHOCTHYECKOM
WH(pOpPMAIINH, JAOMIEH XOTh KaKyr0-TO 3aienKy. Jlydie nocrynaTe Tax:



if (_DEBUG_ ) fprintf(flog, "%s:%d a = %08Xh; b = $08Xh\n", FILE , LINE ,a,b);
JIucTvHr 3 Tak NOCTYNATh MOKHO, HO He HYKHO

Ecnu cOoif moBTOpsieTcs peryisipHO, MOJIB30BaTelh cMoxeT B3BectH ¢uaxkok DEBUG B
HacTpOMKax NpOrpaMMbl M B CICAYIOIIMH pa3 KOrja OHa YHajaeT, MepeAacT INpOrpaMMHUCTY
JUarHOCTHUYECKUI MPOTOKOI, €CIIM KOHEUHO He MepeMeTHeTcsl K KoHKypeHTaMm. IlTyka.

IIpaBuiibHBIN BapUAHT BBITJISIAUT TAK:

if (2*2 == 4) fprintf(flog, "%s:%d a = %08Xh; b = %08Xh\n", FILE , LINE ,a,b);
JlucTuHr 4 TAK mocrynarb MOKHO M HY’KHO

I'pamoTHO OTOOpaHHAs TeneMeTpHyecKas WHpOpManus OTHUMAEeT COBCEM HEMHOTO MecTa U
JIOJDKHA TIPOTOKONUPOBATBCA B8cez0a_  (€CTECTBEHHO, 3a pa3MmepoM log-daiima HEoOXoamMo
TINATEIBHO CJICANTD, JIy4Ille BCEro, €CIIM OH Oy/leT OpraHu30BaH IO IPHHIMITY KOJBIIEBOro Oydepa).
Hexoropsle mporpamMmuctsl ncrons3yor ¢yaknuio OutputDebugString, moceuarontyio oTiagodHyo
uHpopManMio Ha OTJIATYMK. B €ro OTCyTCTBHM MOXXHO BOCHOJIB30BAaThCS YTHWIMTOM Mapka
PyccunoBua DebugView nnm aHanoruuHo# eidl. Brpodem, MOJIB3bI OT Takoro peIIeHHs BCE PaBHO
HEMHOT'0. JTO TOT € JIOTHHT, BKJIIOYaeMblil 110 TpeOOBaHHIO, a JIOTUHT JIOJDKEH ObITh BKIIOYEH Beeraa!

OcHoBHOW Henoctartok fprintf B TOM, 4TO aBapuiiHOM 3aBEpIIEHWH NPOrPaMMbl 4YacTb
TeleMeTpuIeckoil nHpopManun Heobpatumo Tepsercs (Oydepa Beap ocTainch He COPOIICHHBIMH).
Ecnmn ke ux cOpacelBaTh HMOCTOSIHHO, CKOPOCTb BBIIIOJHEHHS IPOTPAaMMBI OIIYTHMO 3aMEIJISETCH.
3anuchIBaiiTe TEIEMETPHUIO B pa3zeisieMylo 00JIacTb MaMsITH, a IPH BOSHUKHOBEHNH COOsI COXpaHsiTe
B (haii1 MpOTOKOIIA U3 NMapaJUIEIBHOTO Mporecca. Tak OyxyT ¥ BOJIKH CBITHI, U OBIIBI LIEJIBL.

3aKJ/1lo4eHue

ITonck ommbox He mpexpamaercst HuKorga! Jlaxke korza MpOAYKT yMHPAeT, KakWe-TO €ro
KOMITOHEHTHI HCIOJIB3YIOTCS B CICAYIOIMX BEPCUSX U B HUX BBUIC3aIOT HOBBIC Oarn. OmmOKH Tak ke
HencueprnaeMbl kak U aroM! OHM 00pa3yroT TOJCTHIA CJIOH MHOTOJIETHHX HAcJIOCHUH, KOTOPBIH PYKH
YeIIyTcsl Mepenucarb, HO Ha4albCTBO CTPOr0-HACTPOrO 3alpeliaeT Tporatb. ITO MOKHO CPaBHUTH C
npuTHpkoil Mexanusma. Ilo Mepe cBoero B3poCieHMs, MOAYIU BCE Jaiblle U Aajbllle YXOAAT OT
nepBOHAYANBHBIX creludukanuii. Ternepb, YTOObI HamMCcaTh COBMECTHMYIO (YHKIHUIO, HEOOXOAUMO
THIATENILHO TPOAHAJIM3UPOBATh HWCXOAHBIA KOA '"cTapymiku", TOCTOSHHO JIOMash TOJIOBY Haj
BompocaMu: "9T0 Oar mwin Tak 3axymano"? OCHOBHOE MPaBHIIO Pa3paboTIMKa TIACUT — HE TPOTAH TOTO,
YTO ¥ TaK paboTaer.

3abaBHO, HO MHOTHE (UPMBI TPEIIOYNTAIOT "IOKYMEHTHPOBaTh" OMIMOKH, SKOHOMS HA WX
uctpaBineHud. B baze 3HaHul WM PYKOBOJACTBE IMOJIb30BATENsl aBTOPUTETHO 3asBisieTcs: "Tyaa
XOJUTh HE HAJ0, KTO He MOCHIyIIalcsi — caM BHHOBAT"'. BO3MOXXHOCTH, KOTOpBIE Tak M HE yJaloch
OTJIaJINTh, HO KOTOPbIE HEJb3sl 3a0JIOKUPOBATh WM M3bBSATh, IPOCTO HE JOKYMEHTHpYIOTCcS. Bee mmu
none3ytorest (eme Obl! camas "BKYCHOCTB" TMPOAYKTa COCPEJOTOYEHHA MMEHHO 37IECh), Y BCEX BCE
NaJiaeT, HO HUKTO HE MOXET MPEIbSIBUTh NPETEH3UI0 — BEb HUKOMY HHYEro U He 00eIally.

Tak 49TO TecTHpOBaHWE MPOTPAMMHOTO OOECIIEYEHHS 3TO HE TOJNBKO HHXCHEPHs, HO eIle
MOJUTHKA W MapKEeTHHT. BBDKMBaeT He TOT, Y€l MPOAYKT Jydlle, a TOT, KTO IPaBHJIBHO €ro
"nozunponnpyer"”. B KoHeUHOM cueTe, J1I00yr0 OmMOKy MOXHO NPEBPATHTH B JOCTOMHCTBO.

>>> gpe3Ka eepugukamopsbl Koda si3bikoe Cu/Cu++

Camepiii mpocToif BepudukaTtop — 3T0 yTHIUTa lint, BXOASAmas B INTATHBIA KOMIUICKT
IMOCTaBKH OONBINMHCTBA IOHMXOB. E€ BO3MOXXHOCTH CHIIFHO OTpaHWYeHBI, a Bepcus it Windows
pacIpocTpaHseTcsl TOJIbKO Ha KOMMEPUECKOI OCHOBE.

Hocroiinast anprepHaruBa lint'y — otkpeiTeiii mpoext CLINT, pacmpocTpassiomas B
WUCXOJHBIX  TEKCTaX, KOTOphle MOXHO CKauaTb C cepBepa cooOmiectBa  "Ky3HUIIBI'":
http://sourceforge.net/projects/clint/.

Eme momuee SPLINT, HameneHHbI Ha aBTOMaTH3WPOBAHHBIM MOWCK TEPETIOHSIOMINXCS
O0y(dhepoB ¥ MPOYKX MPOTPAMMHUCTCKHX OMIMOOK, KOTophie He Haxoaar lint u CLINT. DTo cepbe3HbIii,
XOpOIIO  JTOKyMEHTHPOBAHHBIH MPOAYKT, pACIPOCTPAHSIOMMNACS B HCXOOHBIX TEKCTax Ha
HEKOMMEPUYECKOW OCHOBE y)ke cKkoMmmirpoBaHHb mox Windows, Linux, Solaris u FreeBSD (CLINT



MOCTABJISIETCS TOJNBKO B HCXOJHBIX TEKCTaX, C KOTOPBIMH elle MPEICTOUT IIOBO3UTCH).
http://Iclint.cs.virginia.edu/

Smatch C source checker mpencrtaBisieT co0Oi aBTOMATHYCCKHIA aHAIHU3ATOP HCXOIHOTO
KOJIa JUIsl HAXO0XKACHUSI TUIOBBIX OIIMOOK (yTeueK ImaMsTH, nepenonnennii Oygdepa, napasutusix NULL
yKazaTeneil W T.[.), CO3MaHHBIH B paMKax NPOEKTa II0 BBIABICHHWIO OIMMMOOK B Linux-sape.
Pacnipoctpansiercst B Buie mardeill K gCC-KOMWIIATOPY M Habopa perl-CKpHUIToB Ul aHaJIn3a JaMIIOB.
http://smatch.sourceforge.net/

CosepmenHo nHo# noaxox ucnoseayer MLC, on xe Meta-Level Compilation (kommunsaTop
METa-ypoBHS), TPaHCIUPYIOUIMHA MPOrpaMMy B MPOMEXYTOYHBIH KOJ W 3a CUET JOCTyma K
aOCTpaKTHOMY  CHHTaKCHUECKOMY JEpeBy, OOHAapyXXMBAIOIIUA  TPYIHOYJIOBUMBIE  OIIMOKH,
NPOIYIIEHHbIE OCTAIBHBIMU BepuU(HKaTOopamMu. Pa3paboTyMky YTBEPXKIAIOT, YTO C TMOMOILBIO
METAaKOMIMIISTOpa UM YJajJoCh BbIABUTH cBbilie 500 omMOOK B peaibHO CYIISCTBYIOLIMX CHUCTEMax
takux kak Linux, Open BSD, Xok, Stanford FLASH wu ap. B mHacrosmee spems, MLC
pacmpocTpaHsieTcss B BHIE OecIIaTHOTO KoMmwisATopa Xgcc, Oasmpytomerocs Ha GNUC, u
BCIIOMOTaTeNILHOTO TpaHcsTopa metal 1uist co3nanus pacmupenuit. http://metacomp.stanford.edu/

AN .
=

\

Pl/lcyHOK 5 6aroB HaJ0 YIAJATHh NIOKA OHU MAJICHBbKUE

>>>> gpe3ka 0eMOHCcmMpauyusi owubok HaKomneHus!

C BemecTBeHHOW apu(METHKON cJemyeT oOpamaThCs OYeHb OCTOPOXKHO. Paccmorpum
R (10%{01112028110) 20 (oK

int a; float x; x = 0;
for (a = 0;a < 10; a++) x+=0.7;
printf ("$£f\n",x);

JIMCTHHT 5 4TO 3/1eCh HEMPABUJILHO?

[ompoOyiiTe yragars, 9yTo momydutcs B pesynbrare? Jecsats pa3 mo 0,7 Oyzer... 7. Ilac!
Pazbexxanmcs! DToro HaMm HUKTO He rapanTupoBai! MamuHHOE nipencTaBieHue yrcia 0,7 He aBiseTcs
TOYHOH JpoObto u Ommxe kK 0.6999... MHOroOKpaTHBIE CIOKEHHS MPUBOJAT K HAKOIIICHHUIO
MOTPEITHOCTH BBIYHCIICHUH u nporpamma, OTKOMITHJTIPOBaHHAS KOMITHJIITOPOM
Microsoft Visual C++ 6.0 ¢ HacToiikamu 10 yMOT4aHuo naet 6.999999. OnTUMHU3UPOBAHHBINA BapUAHT
(xurou /OX) Bo3BpalaeT npaBuiIbHBIN pe3ynbrat — 7.000000. B yem sxe neno?

3arisHeM B TU3acceMOJIEpHBINA KO

He0HTHMH3HpOBaHHBﬁiBapHaHT 0HTHMH3HpOBaHHLﬁiBapHaHT
mov eax, [a] fld ds: real@4@000000000000000
; Tpys3uM B perucTp EAX NepeMeHHYyIL a ; BarankmeaeM 0.7 Ha BepuUMHY CTeka colpa
add eax, 1 mov eax, 0OAh
; yBesmduuBaeM EAX Ha enuHMLY ; BarpyxaeMm B perucTtp EAX umcio 10
mov [a]l, eax loc B: fadd ds: real@8@3ffeb33333333




; OOHOBJIIEM COIEPXMMOe IIePEMEeHHOM a

loc_1F: cmp [a], OAh
; CpaBHMBaeM IepeMeHHy© a c 10

jge short loc_ 33
; if (a >= 10) goto loc 33
fld [x]

; 3aTamBaeM b Ha BEepUMHY CTEeKa CoIlpa

fadd ds: real@8@3ffeb3333333333
; CKJlamplBaeM coaepxumoe bepumHel ¢ 0.7

fstp [x]
; BHTAJIKMBAEM IIOJIyUeHHHI pPe3yJbTaT B X

jmp short loc 16

; MOTaeM LMKJI

loc 33:

CKJIamEIBaeM conepxmuMoe BepumHel ¢ 0.7

dec eax
yMeHbpmaeM EAX Ha enuHMIYy

jnz short loc_B
if (eax !=0 ) goto loc B
fstp [x]

BBEITAJIKMBaAEM COIEPXVMMOE BEPIMHEBEI B X

Tabuuna 1 qu3acceMO/IepHBII KOJ paccCMAaTPUBAMOIO IPAMeEPa ¢ KOMMEHTAPHSAMHA

Ara! He onTtuMu3MpoBaHHBIM BapHaHT BBHINIONHUB CJIOXEHHE BemiecTBeHHOro uucna 0.7 ¢
MEPEeMEHHOM X, KaXIBIH pa3 BBITpyXKaeT B Hee TeKyllee 3HaYCHHE BBIYMCICHUH, YTO U MPUBOAUT K
HaKOIUIEHHIO morpemHocTH. ONTUMH3HPOBAHHBIN BapuUaHT 3arpy’kaeT IepeMeHHyro X tuma float Ha
BEpIINHY CTeKa comporeccopa (rae oHa OnaromoirydyHo mpeobOpasyercss B double), mecats pas
cknaapiBaeT ee ¢ 0.7, BBITANKMBAs MOMYYEHHBIH pe3ysbTaT B X, KOT/Ia BCE PACUETHI YK€ 3aKOHYEHBI.
Otciona ¥ pa3HOCTh B IOBEICHUN ONTUMHU3HPOBAHHON M HE ONTHMHU3UPOBAHHOM BEPCHI IPOTPaMMBI.

A Temepp NpeACTaBUM, YTO IEPEMEHHas X MCIHOJB3YETCs Kak CYeTYMK LuKkia. [lomycrum,
IporpaMMHCT omuocs u BMecTo X < 70 Hammcan X < 69. OxHa ommOKa KOMIIEHCHPYETCSl Ipyrod u
nporpamma Oyzaer paborarh npaBuwibHO! Ho... cTOUT McnpaBUTh OZHY M3 HUX, KaK BCE pa3BaJIMTCS.
[ToToMy-TO NpPOrpaMMHUCTBI M HE JIIOOST TPaBUTh OTJIAXKEHHBIH KOJ, KOTOPBIH paboTaeT, XOTs Ha
MepBBIA B3MJIAA M He AomkeH. OCHOBHOE MpPaBWIIO TECTHPOBINMKA ITACHT: HCIPABICHHE OAHON
U3BECTHOM OIMIMOKHU, IPUBOAUT K MOSBICHUIO JIECATH HOBBIX, €IIIe HEU3BECTHRIX. OTCI0a: YeM OobIe
OmMOOK MBI HCIPABIsIEM, TEM HX OOJbIIE CTAHOBUTCS. OTO XOPOIIO COINacyercsi ¢ rpadukom,
3aBUCHMOCTH KOJHYECTBA OOHAPYXECHHBIX OIIMOOK OT BPEMEHU TECTHPOBAHMS, IPUBEICHHOM B KHHTE

"Traditional Software Testing is a Failure!" Jlunner [llagep (Linda Shafer)
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>>>> gpe3ka Haubosiee 4yacmo ecmpeyaroujue owubku
Dmitry Lyokhin

1. OmmOKH B XpOMOCOMaxX OKPY>KaroLIHX

1.1Kakoii $%# 510 Bce cripoektupoBa!?
(ax, aT0 O6BUTO § JET HA3a/ U TOT YEIIOBEK YK€ 5 JIeT KaK yBOJIHIICS);
1.2 Kakomy $%$ nosepuiu pactumpsrs T0, 4TO ObLJIO CIIPOSKTUPOBAHO ?!
(HHKTO He 3HAeT, ¥ BOOOIIIE MX OBLIO TpOe, ceifuac paboTaloT B IPYTHX TUMAaX);
1.3 Kaxoii $%$# sto xoguposa !?
(BOT OH, CHAUT PAAOM, ceifuac TeXHUUECKUIT APXUTEKTOP, PUCYET KBaJAPATHKH U IPOTUPAET
LITaHbl HA MUTHUHIAX, B TO BPEMsI OH MPOCTO YYHJICS IPOrPaMMHUPOBATh);
1.4 Yto 3a #!#!#%!? Buepa Bce pabotano!"
(Tpoe $%# U3 coceTHUX TUMOB PELIMIHM YTO-TO MIO0ATBHO MOMEHSTh B TOBEAEHUH CHCTEMBI);
1.5 Kakoii #$#% 310 mutanuposain !? AX, 310 Hajgo ObUIO Buepa ?
(BOCKJIMIIAHHUE PUTOPHUYECKOE)

2. OmmOKH KOMITHIIATOpA

2.1 Yro 3a #$% 3acTaBiseT ¢ 3aBTPAIIHETO JHSA MCIOIb30BATh MIIFOKABBIH KOMIHIATOP GupMer M !?
(Ax, 310 TIobankHOE ToNnuTHYeCKoe perieHue Ha yposae CFO);

3. Ommbku nedarrepa

3.1 YUro, HeT on-target debugger u TOT rirounT, !#%!?
(M3 CpeICTB OTJI KU JJOCTYIIEH TOJBKO JIOTTHHT U TOT TOXE TJIFOYHT);

4. Omm6xu Integration

4.1 Yro 3a $$%7?%!? Buepa Bce paboraiio !
(9 yynakoB u3 4 coceTHUX THMOB 3a4€M-TO PELIMINA CbUHTETPUPOBATh BCE BMECTE B TBOM
NPOEKTHBII OpaHY, NpUYEM HE3aBUCHUMO JIPYT OT APYra);

4.2 $$%?"%!!, He Gelite MeHs, s 6oJIbIlE HE OyIy
(OT0 THI pemmMIT CHUHTETPHPOBATH CBOW M3MEHEHHS);

5. IIpocTo OMMOKY IPUPOIBI

5.1 Kaxoii ?7$?# pasmuosxui 20 crpouek 40 pa3 B 30 daiinax, pa3 3a0bIB TOUKY ¢ 3aITONH U CKOOKY!?
(Ara, 3TO OBUT MHIIOK-ayTCOPCEP, OH MPOTPAMMHUPYET U3TIOOJICHHBIM HHANHCKUM METOJIOM
cut-n-paste, y HEro Bce XOpOIIIOo, OH JJAJIEKO M OH 3HAET, YTO ThI €r0 HE JTOCTAHEIIb)

6. Omm6Oku line-management'a

6.1 Kakoro #$%$% BbI K0 MHE TIPHCTAETE CO CBOCH CHCTEMOM yueTa pabouero BpemeHu!?, ax y MeHs
He xBaraeT 10 MIIUTHCEKYH/T B paboueii Hefielle U Balll MaHarep JyMaeT, 4To s 3JIOCTHBIN MPOTYIIbIIHK?
Yo, monpaBuTh BCE 3aITUCH HA 3 Mecsma Hazan !?

>>>> 8pe3Ka Haubosiee yacmo ecmpeydarouue owubku
Nickita A Startcev

1) baru B JIHK cTopoHHHX pa3pabOTIHKOB;

2) HeueH3ypHBIN KaCTHHT,

3) magenust OpenWatcom KOMIHIIATOPA;

4) 3axyagpIBaHre Ha 0COOCHHOCTH CHHTAKCHCa KOHKPETHBIX KOMITWIISATOPOB (Oarianm);

5) 3aknanpiBaHUE HA 0OCOOCHHOCTH TAIMUHTOB KOHKPETHBIX KOMITMJISTOPOB (Oarianym);

6) TpsA3HBIN KOA, HE KOMIHMIHMpYyIowmuiics ¢ -Wall -W -strict-prototypes n nmpounmu BepupHrKaTopamu;
7) HEMHUIMATU3UPOBAHHbBIE yKa3aTellu;

8) nornveckue oMMOKK THITA CHAYaJIa BKJIIOYUTH XKEJIE30 U TOJIBKO MOTOM HACTPOUTB;

9) Ilouemy codTaiic magaeT Mpy NONBITKE HHAIHAIN3AuH flat pexknma?

10) mouemy cl16 He moaMMaeT 32 pa3psAHBIC PETHCTPHI?

11) Kaxoit nquot reHeput HHCTpYKIMH THIa DS:mov ax,bx ?!

12) Kakas ¢yHKOHS ¥ ToYeMy TaguT B TabimIy npepsiBanuil mo agpecy 00:08?

13) [Touemy B KayecTBe JOKyMEHTAIMHU K 3TOMY Uy.y JIKUT MaH Ha hci/1394 a ne na OHCl/usb?!



14) Kakas cBosous Hamucana intl6 a; uint8 far* b; b=&((int near*)a);?!
15) KTo ckazain, uTo 3TOT OJIOK Ha/10 BEIpaBHUBATH Ha naparpad, a He MUHUMYM Ha 256 Gait?!
16) mouemy xox u3 15 Taku paboTaeT Ha HEKOTOPBIX MaIIMHaX?

>>>> Tpydoebie 6yOHU npoz2paMmmucma

(MCTOYHHK HEN3BECTEH)

JIroOo# pycckuii MPOrpaMMHUCT TOCHE TMapbl MUHYT YTEHHs KOJa, 00S3aTeNbHO BCKOYHT M
MpOM3HECeT oOpamiaschk cede: mepenucarh 3T0 Bece Hadur. [ToToM B HEM IIEBENBHETCS COMHEHHE B
TOM, CKOJIbKO BPEMEHHU 3TO 3aliMEeT, U OCTATOK JIHS PYCCKUU MPOTPAMMHUCT MOTPATUT HA TO, UTO OyneT
JIOKa3bIBaTh caMOMy ce0e, 4TO 3TO TOJBKO KaXKETCs, YTO IMepenucaTtb 3T0O MHOTO paboTel. A eciu
B3SITBCSI M TOCHAETh HEMHOTO, TO BCE MONydUTCs. 3aTo KoJ OyJdeT KpacuBBI M MpaBHiIbHBINA. Ha
CJIEYIOIIEee YTPO PYCCKUI MPOTPaMMUCT CBEXK, TOBOJICHCOOOW M 0€3 eNUHON 3alUHKH JIOKJIAbIBACT
HAYaJIbCTBY, YTO MEpENucarh 3TOT KyCOK 3aiiMeT OJNWH JeHb, He Ooxpmie. Jla, He Gonpme. Hy, B
KpaifHeM cilyuae, 1Ba, €CIM YUeCTh BCe PUCKH. B nTOre Ha4aIbCTBO AACT €MyHEIEINI0 U Yepe3 Moaroa
nporecc OyAeT ycmemrHo 3aBepiieH. Jlo TOM MOpbI, MOKa 3TOT KOJ HE YBUIUT JIpYrol pycckuit
HIpPOrPaMMHUCT.

A B 3TO BpeMms, B COCEIHHX HYeThIpeX KyOmKax, OyaeT HHM Ha CeKyHAYy He yTHUXaTh paboTa
KHTalCKUX TPOrPaMMUCTOB, HEHNOCTHKHMBIM 00pa3oM YMYAPSIOIIMXCS IMPUHTH paHbIIE PYCCKOTO
MIPOTPaMMHUCTA, YUTH TO3XKE, U MPU 3TOM CIEIaTh MPUMEPHO BTPOE MEHbIIE. JTa YeTBEpPKa, NaBHO HE
MMUIIET HUKAKOT'0 KO/, @ TOJIBKO TO/AJIEP’KUBAET KOJl HAIMCAaHHBIN, B CBOE BPEMS MHIIYCOM M JIBaK/IbI
TIEpENMCaHHbI ABYMsI pa3HBIMH PYCCKMMH. B 3TOM Kojie HE MPOCTO XKMBYT Oard. 31ech UX THE3IO.
OTO THE3I0 TOCTOSHHO BOCHPOM3BOIAUT ce0S MNPH IOMOLIM JTIOOMMONH KHTAaWCKOW TEXHOJIOIHU
peucnonb30BaHus Koja - copy/paste. OTciona Oarm pacroi3aroTcsi B pa3Hble CTOPOHBI ITOCPEICTBOM
CTaTHYECKUX TIEPEMEHHBIX M TIEPEMEHHBIX MEPEAaHHbIX II0 CCBUIKE (MOCKOJBKY, KHTaiCKui
MMPpOTrpaMMHUCT HE MOXKET CMUPHUTHCA C HeyIIO6CTBaMI/I BBI3BAHHBIMH TEM, UTO OH HC MOXCT U3MCHUTH
3HA4YEHWE BHEUIHEH NEepPEeMEHHOHN NepeAaHHoi B e€ro (pyHKIWIO MOAYISIMH, KOTOPBIE INEpPETHCHIBACT
PYCCKHit IPOTPaMMHUCT).

Bcenomubas 00 3ToM QyHKIMM PYyCCKHH HPOrpaMMHCT, KaK IPaBHJIO HA BPEMs TepseT aap
AHIVIMICKOM peud, W MEepexXOANT K KaKOW-TO TOMECH PYCCKOro M Kurtaiickoro. OH JaBHO MedTaeT
MEPEnucaTh BeCh KYyCOK, HaJ KOTOPhIM Pa0OTArOT KHUTAMIIBI, HO Yy HEro HeT BpeMeHHW. Ha kuTaiinax
BUCST Cephe3HbIC 0aru, 0 KOTOPBIX 3HAET HAYAJIbCTBO U MOCTOSHHO MX TOPONUT. KUTalIbl TOPOILIIBO
MEPEBEHINBAIOT Oaru Opyr Ha JApyra, HMOCKOJBKY 3HAIOT, YTO MHOMNBITKM MX MOYMHHUTH MPUBELYT K
TMOABJICHUIO HOBBIX, CIIC XYy AIINX. U B »TOM OHU ITpaBhbI.

PazoOpaTbcss B TOM, B KakoM TMOpSIIKE MEHSIOTCS CTAaTHYECKHE IIEPEMEHHBIE, M Kak
MPHOOPETAIOT CBOM3HAYCHNUS, CTIOCOOCH TOJIFKO OJIFH YeNIOBEeK Ha gupme - nHayc. Ho oH mpeOnIBaeT B
Meautanuy. [To3ToMy, KOraa BCIO YETBEPKY YBOJST BO BPEMS COKpAIIEHUS... A KOTO €lle YBOJIbHSITH?
Pycckwuii - emie He mepemnucan cBoi KycoK, a HHIYC - TJIaBHAsl IEHHOCTh (PMPMBI - OH peliko oOpamaer
BHMMaHHE Ha MPOEKT, HO Koraa oOpaiiaer, Bce MOHUMAIOT, YTO TaK KaK OH, apXUTEKTypy HHUKTO HE
3HaeT. Tak BOT, KOT/J]a KUTAHIIEB YBOJBHSIOT, Y UX KOJia BO3MOXKHBI JIBE€ OCHOBHBIE CyAbObI. [lepBas -
OH TOMmajgeT K PYCCKUM M €ro IepenuuryT. Bropas — OH momajger K MECTHOMY, KaHaJICKOMY
MPOTPaMMHUCTY.

O, KaHaACKHUH MPOTrpaMMHUCT 3TO 0coObIi Tun. OH HM Ha MUHYTY HE 3aIyMbIBasCh, Kak
primapp 0e3 crpaxa M ympeka, OpoCHTCS YHHHTH CaMBIH CBHUpEIBIA Oar KuTaickoro xoma. OToT bar
JKUBET TaM YK€ TPHU T'0/1a, U KUTAHIBbl y>KE YETHIPEXkK bl (KKIBIH 110 pa3y) coOOLIaan Ha4aJIbCTBY, YTO
oH nmounHeH. Ho bar kaxnelii pa3 Bo3Bpawaics, kak bermen B cBoil ['orxem. Urtak, kaHajackuit
IMporpaMMHUCT CACIACT TO, YETr0 KHTaﬁHbI HC PUCKOBAJIU JACJIaTh B TCYCHUU TPEX HOJTUX JICT. OH, pu
oMoty nebarepa, OTCIETUT MECTO, TJE CTaTHYecKas NepeMeHHas IMpHHsIa 3HaueHue -1 BMecTo
npaBuIbHOrO 0, U PEHIMTENBHBIM JBM)KEHHEM 3aBENET PAJOM BTOPYIO NMEPEMEHHYIO C IPaBHIIBHBIM
3HaYeHWeM. bar moruGHeT B HepaBHOM CXBaTKe C KaHaJACKMM mIporpamMMmuctoM. Homobenma Oyner
JIOCTUTHYTA TSHKEJIOW LIEHOM.

PaGoratp mepecraHeT Bce, BKIIOYAs TOJBKO YTO MEPEIHCAHHBIM PYCCKUM IMPOTPAMMHCTOM
KOJ. JTO MOBEPTHET PYCCKOro MPOrpaMMHUCTa B 33JyMYMBOCTb Ha ILIENBIX JBa JHS, [IOCIE YETr0 OH
crenaer, B OONIEM-TO, TpEJCKa3yeMbId BBIBOA O TOM, 4YTO JHM3alH C CaMoro Havajga ObLI
HeNpaBWIIbHBIM, W BCe Hano nepenucatb. Ha 3to Ham HyxHa Henens. Jla, Hemens, He Oouiblie.
Kananckuii mporpaMMHCT cMeno OPOCHTCS Hajla)XMBaTh BCE, M CTAHET €lIe XY)Ke, XOTs Ka3aJlioch Obl...
Ota cyera BBIBEICT W3 MEIUTAIMM WHIyca, KOTOPHIH MPUAYMacT W BOBCE T€HHAIBHOE pEIICHHE -
oTOpaHuuTh Koja. COrsacHO ero IuiaHy, Mbl Tereph OyneM MOAIep)KUBATh JIBE BEPCUU OJHOTO U TOTO
e Koia - onmHy pabotaromryro Ho ¢ barom, npyryto 6e3 bara, Ho He paOoraromryro. Pycckwmii



OPOrPAMMHUCT YCIIBIIIAB 00 3TOM IUIaHE, CIIOMAET JUHEHKY 00 CTOJM U JoMa 0030BET JKEHY Jypoi, HO Ha
MUTHHIE BO3PA3UTh HE PEIINTCS.

K cuacTblo, Bce 3TO HE CHIIBbHO BIIHSET Ha Jiesia pUPMBI, IIOCKOJIbKY MPOIYKT MPOJAETCS U Tak.

[ToaTOMY MEHEIDKMEHT XOJUT B LIEJIOM JIOBOJIBHBIH U HE YCTAeT HAIIOMHHATH BCEM, YTO OHH OTOOpaHbI
KaK JIy4IlIie Cpeay JTyqmux. V1 9To MBI JaBHO /I0Ka3aIH CBOIO CIIOCOOHOCTB BBIITYCKAaTh HPOIYKT TEM,
YTO BBIITYCKAEM €r0 HHOTJa.

>>>> 8bIHOCKU

a

CTOJIKHYBIINCH C HEOOBSICHUMOHN ONIMOOK, HAUMHAIOIINE MPOTPAMMUCTBI OOBIYHO CBAIHMBAIOT
BHHY Ha KOMIIMJIATOP, XOTA B INOJABISIONIEM OOJBIIMHCTBE CIIyYyaeB OHH BHHOBATHI CaMu.
HEBHUMATEJIFHOE YTCHUE JOKYMEHTANU 1 HEOPEXKHBIN CTHIIb KOJAUPOBAHHS — BOT OCHOBHBIE
Bpark NporpaMMHUCTa;

TECTUPYHTE MPOrpaMMy TOJBKO Ha 3aBEIOMO HCIIPaBHOM O00OPY/IOBAaHMH U HH B KOEM CIIydae
HE Pa3rOHANWTE YTOOBI TaM HHM OBUTIO — IOHCKHM YEpHOIl KOIIKH, KOTOPOH HEeT, B 4YepHOU
KOMHAaTe, KOTOpOl HUKOT/Ia He OBbUIO, OTHUMAIOT MHOT'O BPEMEHH M yCHIIMHA. XOIUT JIeTeH a,
YTO OJWH TaKoW pa3paboTuWK, OWTHIA MecsIl TOHAIOMUK 0ara B mporpaMme, MoJ KOHEI
Hallen ero... B OJOKe MUTaHHs. MO OJHOW BEpPCHH OJIOK MUTaHHs ObLI 3BEPCKU pa3pyOiieH
TOIIOPOM, TIO IpyTrol — MOBEIICH 32 MPOBO/] HA CTeHY (B HAa3UIaHHUE OKPY KarOIIIM);

Kak pazoOpatbcs B ¢aiine mamma? Hy)KHO 3HATH S3BIK accembiepa! be3 atoro Bam HuKora He
CTaTh HACTOSILIMM NpodeccuoHaIom!

http://www.testingcraft.com/ mpoekT cmoX, HO Bce €Ile eCThb Kyda ITOJIE3HBIX CCBUIOK IIO
TECTUPOBAHHUIO;



