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Pa3r0H MaMsITU — BeCbMa paauKalbHOE CPEACTBO YBEJIMYCHUSI MIPOU3BOAUTEIb-
HOCTH, HO M 4Ype3BblYAliHO TpeOOBaTeJIbHOE K KAauyeCTBY MOAYJCH MaMSTH.
Bnpouem, HekaueCTBEHHbIE MOYJIM MOTYT COOUTh J1aXKe B IITATHOM pexkuMe 0e3 BCSIKO-
ro pasrosa. IlociencTBusi Takux olIMOOK BeCbMa pa3HOOOpa3HbI: OT aBapUITHOTO 3aBep-
LIEHUS MPUIO0XKEHUS 10 MOTePU U/WUJIM UCKaXKEeHUsI 00padaTbiBa€MbIX TaHHBIX.

Cyns o BceMy, IIpruoopeTeHne "OUToi" mamMsaTi — OTHIOAb HE PEIKOCTh U CO COOSIMU
MaMsSTU HapoJ CTaJKMBAEeTCS OOCTAaTOYHO pEryjaspHo. 3ab0aBHO, HO TOAaBISIOLIEE
OOJIBIIMHCTBO Pa3pabOTYMKOB MPOrpaMMHOIO OOECMEeUYeHUs] HAUMCTO UTHOPUPYIOT 3TY
npooiaeMy, 3asBissi, YTO BCSIKOE MPWJIOXEHMWE BIIpaBe TpeOOBaTh I CBOE pabOThI
ncIpaBHOTO "Xenesa". TeopeTUuecK OHO, MOKET OBITh M TaK, HO Ha MpaKTUKe (PakT Huc-
MPAaBHOCTHU XKeJie3a MPEICTOUT €1e MOATBEPAUTD.

I[Tpuyem, monynasipHble AMArHOCTUYECKME YTWUJIMTHI (Takue, HampuMep, Kak
Check It) ajst 301 1111 aOCOTIOTHO HE MPUTOAHBI. 3a UCKJIIOUYEHUEM COBCEM YK KJIIMHU -
YECKMX CJTyyaeB, TECT MPOXOAUT 0e3 MaJeHIlMX MOMapOK, HO CTOUT 3aIyCTUThb TOT K€
Word nnu Quake, kak cucteMa MTHOBEHHO BUCHET. MeHsieM Moay/Ib ITaMsITh — Bce pado-
TaeT Ha ypa. BeixomuT, BUHoBaTa Bce ke MamsTh? Torma mouyemy 3TO He OOHApPYXKUJ
Check It?!

[TpyurHa B TOM, 4TO IajleKO HE BCsKash HEMCIIPABHOCTb YMIIa MaMSTU HMPUBOIUT
K €ero HeMeJICHHOMY OTKaz3y. Yaiiie Bcero neeKT MposIBsIeTCs JIUIIb ITPY ONpeAeIeHHOM
CTEUCHUM psiga OOCTOSTENbCTB. TsKeJoBEeCHOE MPUJIOXKEHUE, TOHSIoIIee IMaMsTh
"M B XBOCT, M B TpUBY", MUMEET BCE IIAHCHI 3a KOPOTKOE BpeMs "MOomo0paTh’ HYXKHYIO
KOMOMHAIIMIO, MPOBOLUpPYIOLIyt0 cOoii. IlomyasipHble AMArHOCTUYECKUE IMPOrpaMMBbl,
HAIIpOTHUB, TECTUPYIOT BECbMa OrPaHUYEHHBIN CIIEKTP PEXKMMOB B BeCbMa HIAASIIIX YCIIO-
BUsIX. COOTBETCTBEHHO, U BEPOSITHOCTb OOHAPYKUTh OIIMOKY B IOCJIEIHEM Cllydae 3Hauu-
TEJIbHO HILXE.

Brixon — paspabaTbiBaThb COOCTBEHHYIO TECTUPYIOIIYIO Iporpammy. Bo-TiepBhiX,
HEO0OXOIMMO YYUTHIBATh, UTO BEPOSITHOCTh COOSI TECHO CBSI3aHA C TeMIIEpaTypoii Kpu-
crajia. YeM Bblllle TeMIlepaTypa — TEM BeposiTHee COOii. A TeMIiepaTtypa B CBOIO oYepeab
3aBUCUT OT MIHTEHCUBHOCTHU pa0bOThl NaMsITU. [Tpu TMHEHOM YTEHUM sTYeeK, MUKPOCXe-
Ma MaMsITH 3a CYeT MAaKETHOro pexXrMa YCIeBaeT HECKOJIbKO MPUOCTBITh, MOAAEPKUBas
BHYTpU cebsl yMepeHHYyIo0 TeMmepaTypy. JdeiicTBUTeIbHO, IIpU 3allpoce OIHOM SUeiKH,
Bcsi DRAM-cTpaHuLia ynuTaeTcsl LEJIMKOM, COXpPaHSISICh BO BHYTpeHHUX Oydepax, U 10
TeX IMOop IoKa He OyneT 3arpollieHa claeaylollas CTpaHMIla 3TOro e O0aHKa, HUKAKMX
oOpallleHUil K SIapy MaMsITA HE TIPOUCXOAMT!

[ToaTomy, mpexe yeMm MpUCTYIaTh K pealbHOMY TeCTUPOBAaHUIO, MaMsITh HEO0X0-
JUMO Kak CJIelyeT IporpeTh, UMTasl ee C 1aroM, paBHbIM 1jinHe DRAM-06aHka. DT1o 3a-
CTaBUT sIAPO AAHHOTO OaHKa paboTaTh MaKCHMMajlbHO MHTEHCHBHO, Ha KaXJOM Illare
BBITMOJIHSISI MPOLIeAYyPY UYTEHUSI U BOCCTaHaBIMBaloOllIel 3anmucyu naHHbIX. He cTouT Te-
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[1po61eMbl TECTUPOBAHUS orepaTuBHOM NaMsiTu

CTUPOBATh HECKOJIBKO OAHKOB OJHOBPEMEHHO. BO-TIEpBBIX, 3TO HECKOJIBKO CHU3UT
TeMIrepaTypy "Hakaja" KaxJoro M3 HMX, a, BO-BTOPBIX, Iepenaja TeMrepaTyp BHYTpU
KpUCTaJlJla YBEJIMUMBAET BEPOSITHOCTh OOHapyxXeHusi coost. (BooOie-to, Mukpocxeme
MIPpY 3TOM MPUXOAUTCS MTO-HACTOSIIEMY TYrO, HO OHa 00s13aHa BbIAEPKATb TAKOW PEXUM
paboThl, B MPOTUBHOM CJlyyae, €€ MECTO — Ha CBAJIKE).

Ara, MOIyJib MaMsITU HarpeJicsl Tak, YTO He yAepxXwullbcs pykoi. Camoe Bpems
MPUCTYNaTh K HAacTOSIIMM TecTaM. 3anojHsgeM DRAM-cTpaHuily KOHTPOJbHOW MO-
CJIeI0BATEIbHOCTBIO YKMcel (ajiee Mo TeKCTY — LIabJIOHOM), MEPEKITI0OYaeM CTPaHMUILLY,
YTOOBI TapaHTUPOBAHHO OOHOBUTD STYEMKHU MaMSTU (B MPOTHBHOM Cilyyae MUKpoOcxema
MOXET BO3BPaTUTh COAEPKUMOE CBOMX Oy(depoB, He 0Opalasicb K MaTpULIE MaMsITH).
BHOBb nepexiouyaeM CTpaHMILy Ha3ad v MPOBEPSIEM, UTO MbI 3alMcain. DTO MOXET BbI-
[JISIAETh NPUOJU3UTEIbHO TaK:

for (a=0; a < DRAM_BANK_SIZE; a += DRAM_PAGE_SIZE)
{

WriteTemplate(a); // 3sanuchiBaem wabnoH
x = (DRAM_BANK_SIZE-a); // nepekniodaem DRAM-cTpaHuuy
CompareTemplate(a); // npoBepsieM, 4TO Mb 3anucanu

}
Juctnur 1. YnpoueHHsiii npumep peanmsaumm GyHKLMM TECTUPOBAHMS MAMSITH.

[Tpuuem, K 1ma0JOHY NPEABSIBISIOTCS BECbMa XeCcTKMe TpeboBaHUs. Bo-nepBhIX,
OH JIOJDKEH TeCTMPOBATh KaXKAblii OUT g4eiiku, MpUYeM Ha o0a 3HAYeHUS — €AUHMILY
U HYJIb, TOCKOJIbKY, "OMUTBIE" STY€KM MaTPUILIbLI MOTYT AaBaTh 10O "Bcerma HOMIb", 10O
"Bcerna enuHuIa". Bo-BTOpPBIX, KpaiiHe XKelaTeJIbHO, YTOOBI BO BCEM BOCBMEPHOM CJIO-
BE cOoceHUEe OUThl MMEIU MPOTUBOIIOJOXHBIE 3HaUeHMsI. Takasi KOMOMHALIMS CO31aeT
HauOOJIbIIMI YPOBEHb MOMEX U TEM CaMbIM MPOBOLIMPYET CUCTEMY Ha OIIUOKY. TpeThbe,
11a0JIOH TOJIKEeH 00ecneuyrnBaTh BhISIBICHUE OIIMOOK afpecaliuy, T. €. MUKpOocXeMa BO3-
BpaTuia coJiepXXaHUe SYECUKU He TOM CTPOKM M/WUJIM CTOJIOLA.

ITockombKy, Bce 3TU TpeOOBaHUSI B3aUMOMUCKIIIOYAIOIINE, s TECTUPOBAHUS MO-
TpeOyeTcsl HECKOJIbKO 111a0JI0HOB. ToJIbKO He 3a0bIBaiiTe BpeMsl OT BPEMEHU BBITMOJIHSITh
"xosioctoe" YTeHue 151 MOAAePKaHUS TEMITepaTypbl MUKPOCXEMbI Ha MAaKCUMaJIbHO J10-
CTUXKMMOM YpPOBHE, MHaue 3(p(peKTUBHOCTb TECTa HAYHET MadaTh.

Octaercst oOCyauTh JMIIb MOCAEA0BATEIbHOCTD Iepedopa craHull. IlepBoe, yTo
MPUXOAUT Ha YM TPUBHUAJIbHBIN TTOCIEA0BaTEIbHBIN TTepedop, 3aTeM — XaoTUYHOEe obpa-
LIEHUS K CTpaHUIaM MO CIydaiiHOMY 111a0JoHY. JIOCTaTOYHO M 3TOrO JJis BbISIBIECHUS
Bcex TMNOB omunobok? K coxaneHuto, HeT. MHorHMe (eciad He BCE) COBPEMEHHbIE KOH-
TPOJUIEPHI TTAMSATU CAMOCTOSITEILHO OIPEASISIIOT MPEAIIOYTUTEIbHBIN MOPSIIOK 00padoT-
KU 3anpocoB. Bo3bMeM, HaripyuMep, JIMCTUHT PACCMOTPEHHBII BBIIIIE.

KoHTtposep, npoaHaau3upoBaB oyepeb 3alIpOCOB, BUIMUT, YTO ABOMHOIO MEPEKIIIO-
YEeHUs CTPAHUILL MOXKHO U30eXKaTh, €CJIU... HE BBITIOJHSTH MOBTOPHOE UTEHNE U3 MAaTPULIbI
MaMsITH, a BO3BPaTUTh ITPOLIECCOPY coaepkumoe Oydepa!

IToxoxe, ecTb TOJbKO OAWH MYTh OOXUTPUTH KOHTPOJUIEP — MPOBEPSTH STUCHKU HE
cpasy IocJjie 3aucH, a CIyCTs HeKOTOpoe BpeMsi, Koria BHyTpeHHue Oydepa KOHTPOJLIe-
pa OyayT TapaHTUPOBAHHO TMEPEKPBITHI MOCIECAYIOIIMMU 3allpocaMu. DTO XKe, KCTaTH,
MO3BOJISIET BBISIBUTH OIIMOKM pereHepaluu, Korga M3-3a Kakux-To J1e(heKTOB 3apsif
C IYefKM MaTpULIbl CTEKAET paHbllle, YEM €€ YCIIeBalOT pereHepupoBaTh.
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