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BBeneHue 1

1 BBeaeHue

[aHHblA MoAy/b NO3BONSET 06ECNEYNTb ABYXCTOPOHHWI BBOA-BbIBO AaHHbIX B HALLKX
nporpammax (Hanpumep, Advanced Serial Data Logger). [laHHbIin MOA4Y/ b MOXET OTCblNaTh U
obpabatbiBatb ASCIl gaHHble U BbIAENATb U3 HUX NEPEMEHHbIE AN AasibHeliLen 06paboTku Nim
3KcnopTa.

[JaHHbIii MOAyNb COCTOMT U3 ABYX YacTeil n paboTaeT B ABYX PeXnmax:

1. 3anpoc gaHHbix (Data guery) - N03BOSIET OTChIIaTh 3anpochl Yepes NOPT K YCTPOIACTBY.
TyNUYHOE NPUMEHEHME AAHHOIO PeXuma - 3anpoc Ha BblBOJ, AaHHbIX;

2. AHan3 1 pa3bop gaHHbIx (Mapcep, data parser) - N03BOISIET U3 NOTOKA AaHHbLIX BblAENATH
nakeTbl C flaHHbIMW 1 NPeobpa3oBbiBaTh NakeTbl B OfHY UM HECKOMLKO NEPEMEHHLIX, KOTOpble
3aTeM 3KCMOPTMPYHOTCS B 6a3y AaHHbIX Uau dhaiin kakoro-nm6o dopmaTa;

2  CuncrtemHble TpeboBaHUSA

[ns yctaHoBku ASCII data query and parser 40/DKHbI 6bITb BbINOJIHEHBI CrieaytoLmne
TpeboBaHuS:

OnepaunoHHasa cucrtema:

Windows 95;

Windows 95 OSR2;

Windows 98;

Windows Me;

Windows NT4;

Windows 2000;

Windows XP (all editions) (both x86 and x64);
Windows 2003 Server (both x86 and x64);
Windows Vista (both x86 and x64).

CBob60oHOe AMCcKoBOE NPOCTPaHCTBO: PekomeHayeTcs He meHee 5 MB cBO604HOIO ANCKOBOrO
NnpocTpaHcTBa.

CreuuancHble TpeboBaHua /18 goctyna: Bbl 4O/MKHBI HaYaTh paboTy kak nosib3oBaTesib C
npaBamMy AOMUHMCTPaTOpa, YTo6bl YCTAHOBUTL AaHHbIA MOay/b.

Heobxooumo Hasmume rnnaBHOro npuioxeHus (agpa), Hanpumep Advanced Serial Data Logger.
MpumeyvaHus ana Microsoft Vista:

MockonbKy Halle nporpaMMHoe o6ecrnedeHne Npou3BoAWT 3anicb B PeecTp 1 nanky Program
Files, To He06X0AMMO BbINOMIHEHME CeAyOLMX YC/TOBUIA:

1. Bam HyxHbl npaBa AgMUHMUCTPATOpPa, YTOObI 3anyckaTb Halle nporpammHoe obecneyeHue
2. VIKOHKa Hallero nporpaMmHoro obecneyeHuss 6yaeT HaxoaAUTbCs Ha pabovyem CTone;
3. Windows Vista cnpocuT Balle paspeLleHune npogosHKUTb YCTaHOBKY.

MPNMEYAHWE. Bbl MOXeTe eAVHOXAbl HACTPOUTL YYETHYIO 3annch Nnosb30BaTesis, YToobl
60/blLUe BUAETb NPUBEAEHHbIN Bbllle anasnor. PelleHne aToi npobnemsl - uckatb B Google.
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2 Mogaynb "ASCII data query and parser"

3  YcrtaHoBka ASCII data query and parser

1. 3akpoiiTe rnaBHoe npunoxexue (Hanpumep, Advanced Serial Data Logger), ecnv oHO
3anyLueHo;

2. CxonwupyiiTe nporpaMmMy Ha Ball XeCTKWil ANCK;

3. 3anyctute nporpammy yCTaHOBKV MOAY/ISA, KNNKHYB [iBa pasa Ha umeHu dhaiina B
nposogHuke Windows;

4. Cnepyinte UHCTPYKUMAM NPoOrpamMmmbl YCTaHOBKU. OBbIYHO JOCTATOYHO HavkaTb HECKOJIbKO
pa3 kHonky "[danbLue";

5. 3anyctute rnasHoe npunoxeHve. B cnyyae ycnewHon ycTaHOBKA Ha3BaHne Moayns
NoSsIBUTCSA B OKHE HACTPOWKKM, Ha 3aknagke "Mogynn'.

Ecnu moaynb coBMeCTUM C Nporpammoii, TO ero Ha3BaHue 1 HoMep Bepcun byaeT oTobpaxaTbes
B crvcke mogynei. Npumepbl yCTaHOBEHHbLIX MOAY e MOXHO MOCMOTPETL Ha puc.1-2.
HekoTopble Tunbl Mogysein TpebyoT 4ONOAHUTENBHON HACTPONKK. 19 3TOro AOCTaTOYHO
BblOpaTb MOAY/1b U3 CMIMCKA U HaXKaTb KHOMKY "HacTpouTb" psigoM co cnuckom. MNpoueaypa
HaCTPOMKM MOAY S oNucaHa B Ceayowmx rnasax.

HekoTopskle Tvnbl MoAynein BuaHbl Ha 3aknagke "Jlor-cpaiin”. [Ansa nx HacTpPoviku Heo6X04MMO
BbIGpaTb MoAy/b M3 cnucka "Tun gaina” n Haxatb KHOMKY "[Ono/IHUTENbHO".

'-ZE OnuxH NopTa

3anpoc AHanus PunbTpayuns
Mogyne sanpoca gaHHE
Llbgice ASCI data query and parzer [default. dll] w

Moaynm togyne paztopa oaHHeR

ASCI data query and parzer [default. dll] ¥ |

%‘ [ | AHan1s W 3KCNOPT OTAPABAEHHEE LaHHG
AHAMHE W 3 KCTIORT NONYYEHHER 0aHHEL

Janpoc AHamis

_ PuneTpaumMs Bmbepure MogynH PHALTPAUHH AaHHLX
HazgaHWe mMogyna Bepcua
i [] Expressions [exprezsions.dll) 3202
T — [ Aggregation [aggregatar.dil] 3201
[] Deadband [deadband.dl) 3201
ﬂ:_-
OapatoTka
COOBTHA
k. ‘ I TreHa

Puc.1. MNpumep ycTaHOBNEHHLIX Moaynel
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YcTtaHoBka ASCII data query and parser

ﬂ OMUMH NopTa

SKCNopT AaHHbIX

Buifiepyre MOAYAH 3KCNOPTA AAHHBIX
HazgaHue rMoguna

Bepcua
[ Mo | [ OPC server [buildin.di) 32014
DOE Server [ddezre.dll] 3201
% [] Local databaze [localdb.dil 3203
[] ODEC databaze [odbcexpart.dil] 3203
3‘33”5110;?:3::3 [] Direct Excel connection [olexcel.dl] 3208
—————— | [] 5end keystrokes [whdecrm.dil] 3202
l [] Excel export [excelexport. dil) 30019
JKCNOPT AaHHE!
[ ZarpysMrE QONOAH, MOgYnE CeRyas
Dﬁﬁn‘ma [NepeHaNpaBWTL AAHHLIE B APYrYio KOHPHIYPaLHo
iy gty K.oHPHrypaLKa

(] ] [ OTraeHa

Puc.2. Mpumep ycTaHOBAEHHbIX Moaynel
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4 Moaynb "ASCII data query and parser"

r-Z:E OMNUMH NOpPTa

ObpaboTka cobbiThi

Brtepure Mmonynad ofpatoTkd cofuTHA
HazgaHue Moguna Bepcua
[ Moaynu ] [ Events notification [events.dll] 3201

[ 1 Internet sharing [ishare. dl] 3201

Janpoc Ananus
P UNETPALMA

AkCcnopT gaHHE!

[FFe=
o
OfpatoTEa
COOETHA

Jar puEMTE 4ON0AH. MOIUIE CERYac

k. ] [ OTraeHa

Puc.3. MNpumep ycTaHOBNEHHbLIX Moayel

4  ['noccapwii
Plug-in - moaysnb

naBHasA nporpaMma - nporpammHas 060/104ka, KoTopas UCMo/b3yeT AaHHbIA MOAY/b.
Hanpumep: Advanced Serial Data Logger

OcHoBHas nporpamma - cM. "nasHas nporpamma’.
Mapcep - Moaynb, KOTOPbIA 06pabaTbiBaeT NOTOK AaHHbIX, BbIAENASA U3 HETO NakeTbl AaHHbIX U
nepemeHHble U3 NakeToB AaHHbIX. 3aTemM 3T NepeMeHHbIe NCMOL3YIOTCA B MOAY/IAX 3KCnopTa

AaHHbIX.

Aapo - cm. "TnaBHasa nporpamma’.
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5
5.1

PykoBoACTBO nosb3oBartens

PykoBoACTBO nosib3oBaTtend

3anpoc gaHHbIX

MoMUMO TOro, YToGkI coBMpaTh BXoAsALIME AaHHble, Hawe MO, ¢ NOMOLLLI AaHHOTo MOoys
MOXET TaKke OTCbl/laTb KOMaH/b! /N NMOCLINKKA K BalLUM ycTpoicTBaM. Takim o6pasomM, Bbl
MoXeTe 3anpallnBaTh AaHHble UM UHULMAIM3MPOBATL Balle YCTPOCTBO. TakuM 06pa3om
[aHHbIi Moayb NpeanaraeT PaclUVpPeHHbIE BO3MOXHOCTU A1 06ecrneyeHns 2X CTOPOHHEro
B3aUMO/IE/iCTBUA C BHELIHUMM YCTPOCTBaAMM.

Bbl MOXeTe 3a4aTb OUH UM HECKOJIbKO 3anpocoB (puc.l), koTopble 6yayT OTChbINaTbCs Yepes
MOPT, KXAbIA U3 KOTOPbIX MOXET BbINOHSATLCA B CNeAYOLMX pexumax (puc.2):

o OfHaXAbl, NPU CTapTe NPOrpaMmebl;

e Uepes MHTEpBasl - Bbl [JO/KHbI YKa3aTb 3HAYEHWE MHTepBaia 1 eauHuLYy n3MepeHns (Mmc,
CeKyHAbl, MUHYTbI, Yackl). Moayb 6yAeT OTChbINaTh 3anpochl Yepes yKkasaHHbIii MHTepBa;

e B 03HaueHHOe BPeMS - Bbl MOXETE yKazaTb BPEMS CyTOK, B KOTOpoe 6Y/1eT OTChIaThbCs
3anpoc. HeckonbKo 3HaUeHUs yKasblBaKOTCS Yepes3 TOUKy ¢ 3anaToii. Hanpumvep:

00:01:20;23:12:00;13:00:01. 3HauyeHne Yaca AO/MKHO ObiTb B AnanaloHe oT 1 Ao 23, MUHYThI:
1-59, cekyHapl: 1-59. BMeCTO KOHKPETHOIo 3Ha4YeHUs yaca, MUHYTbl UIN CEKYHAbI Bbl MOXeTe

yKasaTb Macky *. Toraa nporpammMa 6yeT 0TCbiNaTh 3anpoc Kax/iplii yac, MUHYTY UK

CEeKyH/ly COOTBETCTBEHHO. B 10M0O/IHEHNE K 3TOMY Bbl MOXETE yKasaTh Aenutesb. Hanpumep:
*/2 unu */3. B 3TOM npumepe Moy b GyeT OTChbIiNaTh 3anpoc Kaxasle 2 Uan 3 yaca, MAHYTbI

nnn CekyHabl COOTBETCTBEHHO.

Il A5CH data query and parser 3.2.0 build 4

3
Lo 3anpochbl
E—' BrntoueHo/ Janpoc WHTepean
HO T est1HOZ OMCE. TIMEQUT-500
Janpock ROZIMITHOZ EVERY-1000-0.TIMEQUT-5...
b 1H, MHTEPEAN MEwDY Sanpocards [rc) 1] =
Napcep I dF NofasuTs I I = Ypanute I
l 0k J I OTrieHa ‘

Puc.1 Cnncok 3anpocoB
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Mogaynb "ASCII data query and parser"

Ecnu Bbl XO0TUTE A06aBUTb HOBbIN 3aMpoC B CMNCOK, TO HAXXMUTE KHOMKY "[Jo6aBuTb". bygeT
nokasaHo [1anioroBoe OKHO (pyc.2). YKaxunTe CTPOKY 3anpoca 1 ycTaHoBUTE napamMeTpbl
3anpoca. B cTpoke 3anpoca Bbl MOXeTe UCMO0/b30BaTh LeCcTHaAUaTepuyHble 3Ha4YeHus
CMMBOJI0B B popMate #XX, rge XX aTo wecTHaauaTepuyHblil kog. Hanpymep: no 3anpocy
"#O2INIT#03" 6yaeT oTcbinatbes 6 6anit 0x02, INIT, 0x03.

I Mapaserpw 3anpoca z

CTpoka-zanpoc [Bel MOKET OTCEINATE AaHHEIE N0 Hex Kooy, Hanpueep i)

HOZIMITH#O3
Pestiir zanpoca
() DgHa#ak, NP CTAPTE NPOrpatsl

() Yepes wHTEpEAN/en, M. 1000 MunnuceryHIb

() B 03Ha4YeHHDE BpEMA [4epes TO4KY . Sarn: 0001 00.00: 05:00

Mo aTe OTEETa [HEOOROAMMO HACTPOMTE Napcep)

Osmaate oTEST Makc. [rc] | 500 ==

Puc.2. OkHo napameTpoB 3anpoca

Ecnwu Balle ycTpPONCTBO JO/MKHO NpUCNaTb OTBET, TO Bbl MOXET yKasaTb MOZY/H0, XAaTb
onpefeneHHbli MHTepBasl. Moaysb 6yAeT XaaTh NPMXo4a AaHHbIX B TEUEHUE YKA3aHHOTO

nepvoja 1 OTOLLNET HOBbIIi 3anpoc 13 ouepean, TONbKO eC/IM MOMYUNUT NaKeT AaHHbIX UK nocse

NCTEUYEHUN YKasaHHOTO MHTepBasia. Moaynb onpedesnsieT 0TBEThl Mo NpU3HakaM Hayana u
OKOHYaHMs NakeTa flaHHbIX, KOTOpPble ONpeaesITe B HACTPOIKax napcepa.

Bbl MOXeTe BCTaBNATb TeKyLMe AaTy U BpeMs B 3anpoc, Hanpumep, Ans1 CUHXPOHM3aL MK
BpeMeHu ycTpoiicTBa. [1s1 3TOro Bbl AO/MKHbI BCTABUTL C/EAYOLMIA TEKCT B CTPOKY 3anpoca,
KoTopasi 6yAeT 3aMeHeHa Ha 3HauyeHune aatbl uim BpemeHn: "[[XYZD]]" (6e3 kaBbIYekK), rae:

e X - O4MH U/ HECKOJIbKO CMMBOJIOB 13 MOACMNCKA HUXeE, KOTOpPbl€ O03Ha4YakT YaCTb AaTtbl NN

BpEMEHN:

Z - MUNIUCEKYHAa;

S - cekyHAa,;

N - MUHYTa;

H - vac;

D - geHb;

M - mecsaL,;

Y - yeTblpe undpsl roaa;

U - nocnegHue 2 uudpsl roga.

e Y - 04VH 13 CMMBOJIOB U3 MOACNNCKA HUXKE, KOTOpble 0603HaYalT JOpMaT YnNCen:
e D - 3HauyeHue ByaeT B fecATMyHOM oopmare;
e H - 3HaueHme GygeT B LWeCTHagUuaTepuyHoM copmare.

e Z - O[JMH U3 CUMBOJIOB U3 NOACMNUCKA HWXKE, KOTOPbIE YKa3bIBaloT, 4,06aB/MATb /1
npo6en/Hynu nepeg YMc/IoM:
e S - moaynb byaeTt fo6aBnsaTb Npobesibl nepeg ynciaamm, ecnv ux gnHa meHole D;
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PykoBoACTBO nosb3oBartens 7

e Z - MOAy/b ByfeT A06aBATb HY/IM Nepes Yicaamu, ecrin nx AavHa MeHbiue D.
e D - anivHa uncna (gHa nnmn Heckonbko undp)

Y, Z, D 3T0 fONOMHUTE/IbHBbIE 3HAYEHUSA. ECn Bbl HE yKakuTe nx, Torga mogysib oyaet
npeobpa3oBbIBaTh YacTb AaTbl UM BPEMEHU B AECATUYHOE 3HaYeHue. Bbl He MoXeTe ykasaTb
napameTp D 6e3 napameTpoB Y 1 Z. Bbl HE MOXeTe yka3aTb NnapameTp Z 6e3 napameTtpa Y v T.M.

Mpumep: Bbl X0TUTe OTOCNATbL 3HAa4YeHue gatbl B NopT, B Buge: 20050130

PeweHune: HabepuTe criegytoLyto cTpoky B cTpoke 3anpoca [[Y][[[MDZ2]][[DDZz2]], rae

[[Y]] - 4 undppsl roga;

[[MDZ2]] - 3HaueHne Mecsua B AeCATUYHON hOpMe C AONONMHUTENBHLIMW HYSIMW B Havane;
[[DDZ2]] - 3HaueHne gHA B AeCATUYHOWN (popMe C AOMONHUTEbHLIMY HYISIMY B HaYane.

5.2  AHasn3 1 pasbop gaHHbIX

[ns Toro 4Tobbl 3KCNOPTMPOBATL NOJIYYEHHbIE U3 NOpTa AaHHble, BaM HEOOX0AMMO NPOM3BECTU
KoHurypaumio napcepa. ASCII data parser no3sosisieT BaM BblAe/INTb NaKeTbl C AaHHbIMU 13
o6Lero notoka, cocrosiuiero n3 ASCIl cMmBO/10B M pa3fesnivTb 3TU NakeTbl HA NEPEMEHHbIE,
KOTOpble 3aTeM 3KCMOPTUPYIOTCA B pas/inyHblie TOYKM Ha3HavyeHus. Ha 3aknagke "MakeT gaHHbIX"
(pnc.3) Bbl A0/MKHBI ONpeaennTb NpaBna, No KOTopbiM Napcep 6yaeT obpabaTtbiBaTb BXOASALMIA
NOTOK AaHHbIX. [laHHble MOryT 6bITb 06paboTaHbl ABYMS NyTAMU:

1. Pas6uBaTb NakeTbl AaHHbIX N0 NMPU3HaKam Havasia/KoHua - B 3TOM Crlydae Kakaplii 610K
[aHHbIX UMEET OfMH WU/IN HECKO/IbKO CMBOJIOB B KOHLIE KaXXA0ro naketa AaHHbIX U1
BO3MOXHO CMMBO/Ibl B €70 Havasle;

2. PasbuBaTb NakeTbl AaHHbIX NO TaiMayTy - B 3TOM C/ly4ae nakeTbl faHHbIX HE UMELOT
06pamnsaLMX CMMBO/IOB. MNMapcep XAET YKa3aHHbI MHTEpPBas N e/ B TEYEHME 3TOT0
NHTEpPBa/1a He BblIM NOSTYYEHbI HUKaKME AaHHble, TO Napcep CYATAET BCE fAaHHble,
Mo/sly4yeHHble A0 TaliMayTa Kak OVH NakeT AaHHbIX.
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Mogaynb "ASCII data query and parser"

B ASCH data query and parser 3.2.0 build 4 7 g

MNakeT paHHbIX
MNapcep

IMaKeTel 4aHHEIS LAHHER HEODROGMHRE L0A LaneHERWER
0SpataTEM, oToApakEHWA Ha 3KkpaHe M otnpaekl B B I

— JaHHEIE B nOr-$ain AYIYT S3ANMCEIEATECA G835 MSMEHEHMA.
{#) PastiueaTe NakeTe! 4aHHbR N0 NPMSHAKAM HaYanalkoHua
MakeT aaHHE:x MpHEHaK HAYANa NaKETS 0aHHER []RE
MpHEHaK KOHLE NakeTa ganHex | H0D []RE
% Taiarayt [rc) 5000
JameHa
[ ] Pastiop Bcero nakera [ npysHakamu9 nakeral
CHMEONOE
() PastieaTe NakeTel GaHHEX N0 TalMayTy
1 - ( T afraayr [rc] a0o
.
YaanuTe CUMBONEI NEREN SHAMMS0M
FUNeTR

K.OHTpONMPOEETE DAWHY NakeTa gaHHb |0 2

B [ ] JoSasnars Wramn BpereHi K Kaxaoty NaKkety gaHHbE
[ ] Jofasnars HoMEp NOPTA K Ka#A0MY NAKETY LaHHEE

]9 H OtreHa I

Puc.3. dopmartnposaHne gaHHbIX.

1. Pa3buBarb nakeTbl AaHHbIX MO Npu3Hakam Havasia/koHua

O6bI4HO, NOTOK ASCII AaHHbIX COAEPXMT NPU3HAK OKOHYaHUA nakeTa gaHHbIX. O6bI4HO 3TO
cMMBOJIbl: 0XOD, OX0A nnm nx kom6buHaums. Bl MOXeTe NOCMOTPETb, Kakue CUMBOJIbI ABNSAIOTCA
NpU3Hakamy OKOHYaHWs B BalleMm cryyae. 1519 3T0ro 40CTaTo4HO BK/IOUNTL OTOBpakeHve
CMMBOJI0B C KoA0M < 0x20h B rn1aBHOM OKHe nporpaMmbl U NonpoboBaTtb NPUHATL HEKOTOPYIO
NopuMIo faHHbIX. Ecnn Baw 610K AaHHbIX COAEPXUT HEMneyvaTHble CUMBOSIbI, KOZ, KOTOPbIX
<0x20h, Torga Bbl AO/DKHbI yKa3biBaTb UX B MOAye B Buge: #XX#XX (Hanpumep, #0D#0A).

e [MpU3HaK Havasia NakeTa AaHHbIX - Heobsi3aTeNbHbIN NapameTp. Hanpumep: #02;
e [Mpu3Hak Havyana NakeTa AaHHbIX - 0653aTeNbHbIn napameTp. Hanpumep: #0D#0A,;

WHorga, Havyasio unm KoHel, nakeTa AaHHbIX MMEKT N3MEHSoLWMeCs 3HaveHns. Hanpuwvep, B
Havavsle Ballero nakerta faHHbIX pacnosioXeHo 3HayeHne spemeHu, Tnuna 00:01:55, Ho 3To
3HaYyeHue NOCTOSTHHO N3MeHsIeTCs. Torga Bbl MOXETE COCTaBUTb PEry/IsipHOE BblpaXkeHue, A
TOro, Ytobbl onpeaennTb Havano naketa \d{2\:\d{2)\:\d{2} n yctaHoBUTb rasiouky RE HanpoTue
COOTBETCTBYHOLLETO NOSSI.

TaiimayT - ec/in Bbl yKasa/in Hauasia nakeTa AaHHbIX, TO MOXET C/IOKMTLCA CUTyauusi, Koraa
Moay/b GyAeT oXnaaTb OKOHYaHME nakeTa AaHHbIX 6eckoHeuyHoe Bpemsi. [ 3Toro cylwecTByeT
3HaYeHue TalimayTa, KOTopoe onpefensieT MakCUMasibHbI MHTEPBaUI, B TEYEHNE KOTOPOTO
Moay/b 6yAeT oXnaaTh OKOHYaHMe nakeTa.

Pa36op Bcero naketa (C NpuM3Hakamu nakeTa) - 3Ta onuusi MOXeT NPUroANTLCS BaM, KOra Bbl
ncnosb3yeTe PerynsapHble BbIPXEHUS AJ1s1 OnNpeaesieHnst Hauana Uam oKoOHYaHus naketa
JlaHHbIX. 3Ta ONUMA yKasbiBaeT Napcepy UCMo/b30BaTh YacTb NaKeTa, KoTopasi nonagaeT nog,
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PyKkoBOACTBO Mo/ib30oBaTesis 9

OencTBME PerynsipHoro BbipaxKeHusl.
2. PazbuBaTb NakeTbl gaHHbIX NO TanmayTy
MpoCTO yKaxXnTe HEOBXOANMbIA UHTEPBaUT B COOTBETCTBYIOLLIEM MOS1E.

3. O6ume napamMeTpbl Ha 3TOI 3aK/aaKe
Cnepaytoume napameTpbl UCNO/b3YOTCS B 060MX MeToAax.

1. Ypanatb CMMBOJIbI Nepes aHa/IM30M - Bbl MOXETe yKa3zaTb 0A4uH unmn 6osblie ASCII
CMMBOJIOB UM NX KOAOB B LUECTHaguaTepuyHom dpopmaTe. 31 CUMBOJIbI OYAYT yaaseHbl
13 nakeTa nepep pasgeneHnem ero Ha NepemMeHHble;

2. KoHTponupoBaTb ANVHY NakeTa AaHHbIX - Heo6sA3aTe bHbI NapameTp - eCnn Bbl
yKkaxxuTe 0, TO A/IMHa nakeTa 6yaeT urHopuposartbcs. ViHave, TONbKO NakeTbl ykasaHHO
ONVHBI BYAYT pasfenieHbl Ha NepeMeHHbIe;

3. [o6aBnAaTb WTaMn BPEMEHU K KaXKA0MY MakeTy AaHHbIX - napcep 6yaeT fo6asnAtb
HOBYIO NepemMeHHyto "LLITamn BpemMeHn" K KakAOMy NakeTy AaHHbIX, KOTOpbIA byaeT
pasfensaTbcs Ha NepemMeHHsble;

4. [ob6aBnsaTb HOMeEP NMopTa K KaKAoMY MakeTy AaHHbIX - napcep 6yaeT 406aBisTb HOBYIO
nepemMeHHyto "Homep noprta" K kakAoMy NakeTy AaHHbIX, KOTOPbIA 6yaeT pasgensartbcs Ha
nepemMeHHble. 3TO NO3BOUT UAEHTUINLMPOBATL AaHHbIE NPWU 3KCNOPTe, eCNN Bbl
O[HOBPEMEHHO COOGUpPaeTe AaHHbIE OT HECKOJIbKNX YCTPOWCTB.

BapuaHTbl pa3bopa gaHHbIX

Ha Haluem caiiTe Bbl MOXeTe HaliTU HECKONIbKO MPUMEPOB U3 XN3HU, C PeasibHbIMU CrTyYasiMu, B
KOTOPbIX MCNOJMb3YKTCA pasHoobpasHblie MeToabl pa3bopa AaHHbIX. 3TO MOXET NOMOYb B
NMOHUMaHWK TOTO, Kak AelcTByeT napcep.
http://www.aggsoft.com/serial-data-logger/tutorials.htm

1. dukcmpoBaHHasa No3numuA
Mpumep:

Moxanyiicta, NOCMOTPUTE Ha NpMMeEP HKe (Mbl NOYYWU/IN 3TW AaHHbIE OT OA4HOW 13
TenedgOHHbIX CTaHLWiA):

22 3 74 1 O 9 12 7 1 5 53 30 OO 05 28 O kkkkkkkkkkkkkkkhkkkhkkkkkkkkkkkkkkkkhkk
2 2 3 74 1 09 1 2 7 15 56 30 00 O 1 28 T kkkkkkkkkkhkkkkkkkkkkhkkkkkkhkkkkkkkkkk

JaHHble cBepXy 3TO [iBE CTPOKM (DUKCMPOBAHHOW AMHbI (77 CMMBOJIOB 6€3 NMpu3Haka KoHua
CTPOKM), BCE 3HAYEHNS B CTPOKE HAX0AATCS B (OMKCUPOBaHHOM no3uuun. B Hawem cnyyae 3To:

e Bpemsi - ctpoka "15:53:30" - domkcrpoBaHHoI AnMHbI (8 CMMBO/IOB), KOTOpPasi PACMNOIOXEHA
BCerga B O4HOI 1 Tol xe (hUKCMpoBaHHOW) no3muum (26 CUMBOJT C Ha4Yasta CTPOKK);

e "223" - HoMep aboHeHTa TeNetOHHON CTaHLWK;

e "7/41" - BbI3bIBAEMBI HOMEP;

e "00:05:28" - pnuTenbHOCTL BbI30BA - BCE 3HAYEHMSI PACMONOXKEHb! B (OUKCUPOBAHHOM
NO3MLMN N MMEIOT (OUKCUPOBAHHYIO [/INHY.

B okHe "Pa360p (NapcuHr) AaHHbIX" pacrnosioxXeHO OKHO napameTpoB. B 3TOM OKHe Bbl JO/TKHbI
[06aBUTb HECKO/TLKO MepeMeHHbIX (B NpMMepe Bbille - 4 napaMmeTpa) U HaCTPOUTb UX
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napameTpsbl. B Hawem npyMepe Bce Nons HaxoaaTcs B OMKCMPOBAHHOM NO3uLMKU, NO3TOMY Bbl
[JOJTKHbI YCTAHOBUTL NapameTp "Tun 06paboTkn” B "®UKCMpOBaHHaA No3numus”, a Takke
YCTaHOBWTb HaYas10 U AINHY JaHHOWN NepeMeHHOW B nakeTe AaHHbIX. JOoNOSIHUTESIbHO K 3TOMY Bbl
[OMKHbI YCTAHOBUTbL TUM AaHHbIX NEePEMEHHOI: CTPoKa, AaTa, BpeMs 1 T.M. Jpyrne nepeMeHHble
B CNM1CKe MOTYT UMeTb Apyroli Tnn obpaboTkn. B koHLEe faHHOro pasgena nepeyunciieHbl TUnbl
AaHHbIX, NoAAepXMBaEMbIE MOAYIEM.

,El,anee OnnucaHbl MeToAbl O6pa6OTKI/I, KOTOpbI€ HE UCIMOJ/1Ib30BaHbl B NMNPpUMeEpPE BhILLE.

2. Yepe3s pasgenMTerb - B NPUMEpPE Bbille BCe JaHHble HAXOAUIUCL B (OMKCMPOBAHHO
nosuvumu. OfHaKo BO3MOXEH BapuaHT, KOraa AaHHble BhIFIAAAT ceayowmym 06pa3om:

223 741 09127 5:21:20 00:05:28 O ***ixxskiiidiiiiiiiiior
513134 013 15:53:30 0:05:28 O ****¥msaiiiiiaaaaiiots

3[4ecb CTPOKM C AaHHbIMW UMEET NEPEMEHHYI0 A/IMHY. HO BCce NepeMeHHble pacnofioXeHbl B
onpeaeneHHoOM nopsiake, pasaesieHHble Npobesnom - cumBosioM(amn) pasgenutensamu. B aTom
npvMepe Bbl MOXETE BbIAENMUTb AaHHbIE MEPEMEHHbIE MO UX NopsaKkoBomy Homepy (1..7),
NCMOoNb3ys CUMBO/I-pa3fenmTenb.

3. HeT - Ecnu Bbl yKaxkuTe 3TOT TUM, TO Nnapcep He 6yaeT BblAENSATb 3HaYeHe U3 naketa
[aHHbIX, a MPOCTO CO34acT NepemMeHHyto co 3HayeHmnem NULL.

4. To ymon4aHuto - Ecnv Bbl ykaxuTe 3TOT TUM, TO Napcep He ByAeT BblAeNATb 3HaYeHre 13
nakeTa faHHbIX, & NPOCTO CO34acT NepeMeHHYH0 CO 3HaYEHMEM, KOTOPOE Bbl YKaXuTe B Nose
"3HayeHne no ymonyaHuio".

5. PerynsipHoe BbIpaXeHWE - LWMPOKO UCMOSIb3YEMbI METOA 06paboTKM JaHHbIX, KOTOPbINA
ncnonb3yeT WabnoHbl ONpefeneHHOro CUHTaKeKca 4151 Noucka AaHHbIx. O6Lme npasuna
COCTaB/IEHUS PETY/ISAPHLIX BLIPAKEHWI ONMCaHbl B APYroM pasaesie. B 3ToM pexume Bbl AO/DKHbI
yKasaTb perynsipHoe BblpaXkeHue 1 C OfHUM NoABbIpaXeHWe (3HauyeHue B ckobkax). PesynbTaTt
NoABbIPXXEHUA BYAET NPUCBOEH NEPEMEHHONA.

Ha cnepgytouleit 3aknagke Bbl MOXeTe onpedennTb popmart gaHHbIX 47151 HEKOTOPbIX TUMOB
AaHHbIX (puc.4).
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®opmaT gaHHbIX
[Napcep

B ‘:PIIIFIMEIT TEKCTOEE! OaHHER

[ O8pesare npofent: cnesa
EE [ ] D6pesare npotent cnpasa
Funerp T OpraT BATEI M BREMEHH
Hata DD kM. Y
Bpewa HH""MM'":"55
Paston [napcirr) [ A DD.MM Yy HH™ NN

O aHHEIX
JareyaHue B ce cureong KRORE HHCEN 14 NSTHHCE R ﬁ';IKB

A0M#HEl BBME B KoBRMEAY. Hanpumep, "M 1o '

[ ] Epark oTcyTeTEgowME YacTu 1z Teryw el faTk
B OpET SaHHBIE [] EpaTk oTcuTCTEYIOWME YACTH M3 TEKYLWEND BPEMEHM
Y

WaeHTuepMraTop Assika aatel (403 &

JHaueHKe No YrdonyaHu: 024039 - AHFAMECEWE ASEIE

()4 J I OTrieHa

Puc.4. dopmar gaHHbIX

®opmaT TEKCTOBbIX JaHHbIX - flaHHas rpynna onumii No3BonsieT o6pesarb Npobesnbl ¢ Havana
UMM KOHUA NepPEMEHHbIX, UMEOLUX TuN String.

dopmat Aatbl 1 BpeMeHU - O4eHb 4acTo dpopmaT faTbl UM BPEMEHU, KOTOpoe nepeaaeT
BHeLUHee YCTPOICTBO, He coBnagaeT ¢ hopMaToM, KOTOPbIV NPUHAT 415 XpaHeHus B 6ase
AaHHbIX. Ons Toro, 4To6bl NPOM3BECTM NPe06pa30BaHne B HYXHbI hopmaT Heo6xo4umo
onpegennTb hopmart, B KOTOPOM MOCTYNaloT AaTa U Bpemsi.

[nsa 3agaHna dhoopmaTa faTbl U BpEMEHW UCMNO/b3YeTCs TOT Xe oopMarT, YTO UCMoNb3yeTcsa Ans
3afaHnsa gatbl 1 BDEMEHU B MEHN Nor-haiina B OCHOBHOI nporpamme (Hanpumep, Advanced
Serial Data Logger). MoaTomy untaite 06 3ToM B haiisie cnpasky OCHOBHOI NpOrpamMmbl.

3ameuaHue: cumBobl /" ninnun " ykasbiBaloTcs B popmMaTe B kaBblukax (CM. puc.4).

Ecnv nepegaBaemble gata wiv Bpemsi He codepXaTb Kakoii-nmbo yacTu (Hanpumep, rod) Bbl
MOXeTe yka3aTb 6paTb COOTBETCTBYIOLLYIO YacTb U3 TeKyLLei AaTbl UM BPEMEHU:

e BpaTb OTCYTCTBYIOLLME YAaCTN U3 TEKYLLel AaThbl;
e BpaTb OTCYTCTBYIOLLME YacTU U3 TEKYLLErO BPEMEHN.

WHorga ycTpoiicTBa nepefatoT gaty ¢ uMeHamm mecsues (Hanpumep "Jan, 10 2005") un 310 ums
MOXET ObITb Ha APYroM SA3bike (B AaHHOM NpUMepe Ha aHrIMACKOM S3bIKE), OT/IMYHOM OT Si3blKa

Ballleil onepaunoHHOR cnuctembl. B aTom cnydyae ykasbiBaeTcs ugeHtndgmkarop sa3bika (language
ID), Ha KOTOpOM NepefaeTcsa gaTta B nosne "aeHTndurkaTop A3blka gatbl".

Tunbl fJaHHbIX:
e String - CTPOKOBOE 3Ha4eHne - Habop cumBos10B ganHoN oT 1 go 65535 cumMBOOB;
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5.3

Bytes - ABOMYHOE 3HaYeHue,

Date - para,
Time - Bpewms;
DateTime - gaTa 1 Bpems.

3amMeHa CMMBOJ10B

Memo - CTPOKOBOE 3HaueHue - Habop cMMBOIOB AMHON OT 1 fo 2°32 CMMBOJIOB;

Blob - Binary Large Object field (Habop 6aiiT);

Boolean - lornyeckoe 3HaveHue (True/False) - 0 nnm 1;

Float - gelicTBMTENbHOE YMCNO - AnanasoH 3HayveHuit: -2.9 x 107-39 .. 1.7 x 10738
Smallint - 3HakoBOe Lenoe Yncno - guanasoH: 32768..32767;

Word - 6e33HaKoBOEe Liefioe Yncro - ananasoH: 0..65535;

Integer - 3HaKoBOe Uesioe Yncno: -2147483648..2147483647;

3ameHa cMmBo/oB (puc.4) NCNonb3yeTcsl, KOr4a Bbl XOTUTE YAA/IUTb UM 3aMEHUTb HEKOTOpPbIE
CUMBO/IbI U3 NakeTa JaHHbIX. Hanpumep, yaanuTb HeneyatHble cMBosibl ASCII.

[apcep

Il A5CH data query and parser 3.2.0 build 4

3ameHa CUMBONOE

Tun CTpOKOBRIE NEPEMMEHHBIE | %
E— PUneTp
CumBDn ASCH 2["STH" | || JatEHHTE CHMEDNOM | %
Maker gaHHE: — —
ASCH 36 ' w
% Ypanime Boe ¢ kogor £ ASCI 32
Ypanime Boe ¢ kogor > ASCH 127
Jamena W ZtEHUTE BCE CHMEBONEI
CHMBONOE , ,
(®) Her () BepuHui pervet_) HusHHER perdeT|
1 “" Tekywme W3MEHEHKWA
.
Hoanume Bce © kogor £ A5CI
PUATD Ypanume BCe © koo > A5C

78

=

(] ‘ l OTraeHa

Puc.4 3ameHa cuMmBO/10B
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5.4 DunbTp

®unbTP NpeaHasHadYeH As1a Toro, YTo6bl ITHOPUPOBATL HEKOTOPbIE MaKeTbl AaHHbIX, KOTOPbIE Bbl
HE XOTUTE IKCMOPTMPOBATL C MOMOLLLIO APYTMX MOAY/EN.

duneTp

P HHLMENEHBIE MHTEPEAN MEskaY NakeTari (e |0 =

pae1na dunETpa [Ha YpoBHE NaKETOE AaHHENR]

COCTOAHHE | THN BeipakeHHe | JeHCTEME
COAepENT TekcT TEST MrHopHpoE

I 4F OotasuTs H = Ypanre J

Pwuc.1 Npasuna dunbTpaummn

[na dunsTpaumum Heobxo4MMo onpeaesvTb 04HO NN HECKOBKO npasu. Eciiv kakoe-nm6o
npaBun/Io BbIMOHSETCA, TO C NAaKeTOM NPOU3BOAMTCA AelicTBME, Yka3aHHOe B nose "[encTBue".

Tunbl gecTBwiA

e /IrHOPUPOBATb - TEKYLLMIA NAKET AaHHLIX BYAET NPOUrHOPMPOBaH 1 He ByaeT
3KCNOPTMPOBATLCS;

e O6pabaThbIBaThb - TEKYLWNIA NakeT faHHbIX 6yaeT obpaboTaH U 3KCMOPTMPOBaH.
CyLiecTByeT HECKOIbKO TUMOB YC/I0BWiA, KOTOpPbIE yKa3biBaloTcs B none "CocTosHume".

Tunbl COCTOSAHNI NpaBuia

e OTK/IHOUYEHO - 3TO NPaBW/IO OTK/IKOYEHO U HE UCNOSIb3YETCH ANA PunbTpaLmu;

e COOEPXNT - 3TO NPaBU/IO NPOBEPSAET HAJIMUME CTPOKN/BbIPaXKEHUS U3 MONA "BblpaxeHne" B
nakeTe fJaHHbIX;

e He cofepXuT - 370 NpaBuIo NPoBepseT OTCYTCTBUE CTPOKWU/BblpaXKeHUs N3 nons "
BbipaxkeHue" B nakeTe faHHbIX;

Tunbl BblpaXxeHU - BoipaxeHus B nosie "BbipaXeHne" MoryT 6biTb 2X TUMOB:

TeKkcT - Mogyb ByfeT nckaTb B NakeTe AaHHbIX CTPOKY, yKasaHHyto B nose "BoipaxeHue". MNMouck
3aBWCUT OT perncTpa cMMBOJIOB.

Per. Bbipax. - Mmogy/b 6yeT 1cnosib30Bath A/19 NOVCKa perynspHoe BbipakeHue, ykasaHHoe B
none "BbipaxeHne". Nonck 3aBUCUT OT perncrTpa CMMBOJI0B.
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5.5

CUHTaKCUC perynsipHbIX BblpaXXeHWi

3ameyvaHyvie: Mbl MPUHOCKUM CBOW U3BUHEHWS, HO TEKCT AaHHOro pasgena npeAcTaBfeH TOMbKO
Ha aHrNnickoM s3blke. ECn y Bac BO3HUKN 3aTPYAHEHUS C UTEHWEM [JAaHHOTO pasgena, To Bbl
MoXeTe HaiiT B Google MHOXECTBO ONMCaHW CMHTaKcuca, UCMosb3ys KitodeBble cosa: perl
perynsipHble BbIPaXKeHusI.

Introduction

Regular Expressions are a widely-used method of specifying patterns of text to search for.
Special metacharacters allow You to specify, for instance, that a particular string You are
looking for occurs at the beginning or end of a line, or contains n recurrences of a certain
character.

Regular expressions look ugly for novices, but really they are very simple, handy and powerful
tool.

Let's start our learning trip!

Simple matches

Any single character matches itself, unless it is a metacharacter with a special meaning
described below.

A series of characters matches that series of characters in the target string, so the pattern "bluh"
would match "bluh" in the target string. Quite simple, eh ?

You can cause characters that normally function as metacharacters or escape sequences to be
interpreted literally by 'escaping' them by preceding them with a backslash "\", for instance:
metacharacter """ match beginning of string, but "\ match character "", "\\" match "\" and so on.

Examples:
foobar matchs string ‘foobar'
\"FooBarPtr matchs ‘“FooBarPtr'

Escape sequences

Characters may be specified using a escape sequences syntax much like that used in C and
Perl: "\n" matches a newline, "\t" a tab, etc. More generally, \xnn, where nn is a string of
hexadecimal digits, matches the character whose ASCII value is nn. If You need wide (Unicode)
character code, You can use "\x{nnnn}', where 'nnnn' - one or more hexadecimal digits.

\xnn char with hex code nn
\x{nnnn} char with hex code nnnn (one byte for plain text and two bytes for Unicode)
\t tab (HT/TAB), same as \x09

\n newline (NL), same as \x0a

\r car.return (CR), same as \x0d

\f form feed (FF), same as \xOc

\a alarm (bell) (BEL), same as \x07
\e escape (ESC), same as \x1b
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Examples:
foo\x20bar matchs 'foo bar' (note space in the middle)
\tfoobar matchs ‘foobar' predefined by tab

Character classes

You can specify a character class, by enclosing a list of characters in [], which will match any
one character from the list.

If the first character after the "[" is """, the class matches any character not in the list.
Examples:
foob[aeiou]r finds strings ‘foobar’, 'foober' etc. but not ‘foobbr', ‘foobcr etc.

foob[*aeiou]r find strings ‘foobbr', ‘foobcr' etc. but not 'foobar’, 'foober' etc.

Within a list, the "-" character is used to specify a range, so that a-z represents all characters
between "a" and "z", inclusive.

If You want "-" itself to be a member of a class, put it at the start or end of the list, or escape it
with a backslash. If You want ']' you may place it at the start of list or escape it with a backslash.

Examples:
[-az] matchs 'a’, 'z' and *-'
[az-] matchs 'a’, 'z' and *-'
[a\-z] matchs 'a’, 'z' and *-'
[a-z] matchs all twenty six small characters from 'a' to 'z’
[\n-\x0D] matchs any of #10,#11,#12 #13.
[\d-t] matchs any digit, '-' or 't'.
[-a] matchs any char from '..'a".
Metacharacters

Metacharacters are special characters which are the essence of Regular Expressions. There are
different types of metacharacters, described below.

Metacharacters - line separators

A start of line
$ end of line
\A start of text
\Z end of text
any character in line
Examples:
~oobar matchs string 'foobar’ only if it's at the beginning of line
foobar$ matchs string ‘foobar' only if it's at the end of line
~oobar$ matchs string ‘foobar' only if it's the only string in line
foob.r matchs strings like 'foobar', 'foobbr', ‘fooblr' and so on

The """ metacharacter by default is only guaranteed to match at the beginning of the input
string/text, the "$" metacharacter only at the end. Embedded line separators will not be matched
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by npn or ||$l|.

You may, however, wish to treat a string as a multi-line buffer, such that the "" will match after
any line separator within the string, and "$" will match before any line separator.

The "." metacharacter by default matches any character.

Note that "*.*$" (an empty line pattern) doesnot match the empty string within the sequence
\XOD\x0A, but matchs the empty string within the sequence \x0OA\x0D.

Metacharacters - predefined classes

\w an alphanumeric character (including "_")
\W a nonalphanumeric

\d a numeric character

\D a non-numeric

\s any space (same as [ \t\n\r\f])

\S a non space

You may use \w, \d and \s within custom character classes.

Examples:
foob\dr matchs strings like 'fooblr', "foob6r' and so on but not 'foobar’, ‘foobbr' and so
on
foob[\w\s]r matchs strings like 'foobar’, 'foob r', foobbr' and so on but not ‘foobl1r’, ‘foob=r'
and so on

Metacharacters - iterators
Any item of a regular expression may be followed by another type of metacharacters - iterators.

Using this metacharacters You can specify number of occurences of previous character,
metacharacter or subexpression.

* zero or more ("greedy"), similar to {0,}
+ one or more ("greedy"), similar to {1,}

? zero or one ("greedy"), similar to {0,1}

{n} exactly n times ("greedy")

{n,} at least n times ("greedy")
{n,m} atleast n but not more than m times ("greedy")

*? zero or more ("non-greedy"), similar to {0,}?
+7? one or more ("non-greedy"), similar to {1,}?
?? zero or one ("non-greedy"), similar to {0,1}?

{n}? exactly n times ("non-greedy")
{n,}? atleast ntimes ("non-greedy")
{n,m}? at least n but not more than m times ("non-greedy")

So, digits in curly brackets of the form {n,m}, specify the minimum number of times to match the

item n and the maximum m. The form {n} is equivalent to {n,n} and matches exactly n times. The
form {n,} matches n or more times. There is no limit to the size of n or m, but large numbers will

chew up more memory and slow down r.e. execution.

If a curly bracket occurs in any other context, it is treated as a regular character.
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Examples:
foob.*r matchs strings like 'foobar’, ‘foobalkjdflkj9r' and ‘foobr’
foob.+r matchs strings like 'foobar’, ‘foobalkjdflkj9r' but not ‘foobr’
foob.?r matchs strings like 'foobar’, ‘foobbr' and ‘foobr' but not ‘foobalkj9r’
fooba{2}r matchs the string ‘foobaar'

fooba{2,}r  matchs strings like ‘foobaar’, ‘foobaaar', ‘foobaaaar etc.
fooba{2,3}r matchs strings like 'foobaar’, or 'foobaaar' but not 'foobaaaar'
A little explanation about "greediness". "Greedy" takes as many as possible, "non-greedy" takes
as few as possible. For example, 'b+" and 'b* applied to string ‘abbbbc’ return 'bbbb’, 'b+?" returns
'b', 'b*?' returns empty string, 'b{2,3}?' returns 'bb’, 'b{2,3}' returns 'bbb'.

Metacharacters - alternatives

You can specify a series of alternatives for a pattern using "|" to separate them, so that
fee|fie|foe will match any of "fee", "fie", or "foe" in the target string (as would f(e|i|o)e). The first
alternative includes everything from the last pattern delimiter ("(", "[", or the beginning of the
pattern) up to the first "|", and the last alternative contains everything from the last "|" to the next
pattern delimiter. For this reason, it's common practice to include alternatives in parentheses, to
minimize confusion about where they start and end.

Alternatives are tried from left to right, so the first alternative found for which the entire expression
matches, is the one that is chosen. This means that alternatives are not necessarily greedy. For
example: when matching fool|foot against "barefoot"”, only the "foo" part will match, as that is the
first alternative tried, and it successfully matches the target string. (This might not seem
important, but it is important when you are capturing matched text using parentheses.)

Also remember that "|" is interpreted as a literal within square brackets, so if You write [feelfie|foe]
You're really only matching [feio|].

Examples:
foo(bar|foo) matchs strings 'foobar' or 'foofoo'.
Metacharacters - subexpressions
The bracketing construct ( ... ) may also be used for define r.e. subexpressions.

Subexpressions are numbered based on the left to right order of their opening parenthesis.
First subexpression has number '1'

Examples:
(foobar){8,10} matchs strings which contain 8, 9 or 10 instances of the 'foobar’
foob([0-9]Ja+)r matchs 'foobOr', ‘fooblr' , ‘foobar', 'foobaar', 'foobaar' etc.

Metacharacters - backreferences

Metacharacters \1 through \9 are interpreted as backreferences. \<n> matches previously
matched subexpression #<n>.

Examples:
(I\1+ matchs 'aaaa’ and 'cc'.
(\H)\1+ also match 'abab’ and '123123'

(") (\d+)\1 matchs "13" (in double quotes), or '4' (in single quotes) or 77 (without quotes) etc
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Modifiers
Modifiers are for changing behaviour of parser.
There are many ways to set up modifiers.

Any of these modifiers may be embedded within the regular expression itself using the (?...)
construct.

Do case-insensitive pattern matching (using installed in you system locale settings).

m
Treat string as multiple lines. That is, change """ and "$" from matching at only the very start
or end of the string to the start or end of any line anywhere within the string.

s
Treat string as single line. That is, change "." to match any character whatsoever, even a line
separators, which it normally would not match.

g
Non standard modifier. Switching it Off You'll switch all following operators into non-greedy
mode (by default this modifier is On). So, if modifier /g is Off then '+' works as '+?', *' as "*?'
and so on

X

Extend your pattern's legibility by permitting whitespace and comments (see explanation
below).

The modifier /x itself needs a little more explanation. It tells the parser to ignore whitespace that is
neither backslashed nor within a character class. You can use this to break up your regular
expression into (slightly) more readable parts. The # character is also treated as a metacharacter
introducing a comment, for example:

(

(abc) # comment 1
| # You can use spaces to format r.e. - parser ignores it
(efg) # comment 2

)

This also means that if you want real whitespace or # characters in the pattern (outside a
character class, where they are unaffected by /x), that you'll either have to escape them or
encode them using octal or hex escapes. Taken together, these features go a long way towards
making regular expressions text more readable.

How to change modifiers

(?1Imsxr-imsxr)
You may use it into r.e. for modifying modifiers by the fly. If this construction inlined into
subexpression, then it effects only into this subexpression

Examples:
(?)New-York matchs 'New-york' and 'New-York'
(?)New-(?-i)York matchs 'New-York' but not 'New-york'
(?1))(New-)?York matchs 'New-york' and 'new-york'
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((?i))New-)?York matchs 'New-York', but not 'new-york

(P#text)
A comment, the text is ignored. Note that parser closes the comment as soon as it sees a )", so
there is no way to put a literal )" in the comment.

6 [pobnemb!?

6.1 Bo3MOXHble Npob6nemsbl

No data for publication — HMKaknx gaHHbIX He 6bI/10 NepefaHo Ansi aKkcnopTa. PelleHne:
HacTpoliiTe napcep, y6eautech, UTO B Napcepe 06bAB/IEHA 0AHA UM HECKO/TbKO NEPEMEHHbIX.

Error on binding variable with name %s [%sS] — owmn6Ka 06bIYHO BO3HNKAET, €C/IN AaHHbIE HE
COOTBETCTBYIOT YKazaHHOMY dpopmMaTy. Hanpumep, chopmart gatbl UM BpEMEHU He
COOTBETCTBYET [AHHbIM.

Error on items formation (%s) — nporpamma He MOXeT npeobpa3oBaTb NEPEMEHHYHO OAHOM0
dhopmara B gpyroii. 1o npobiema BO3HMKAET, KOrAa Bbl NbITAETECH NMPOU3BECTU 3KCMOPT
nepemMeHHOo 0AHOro Tuna AaHHbIX B cTo/6eL, 6a3bl faHHbIX, KOTOPbLIA MMeeT ApYrol
HECOBMECTUMbIA TUN AaHHbIX. [N18 ncnpaBneHns OLWMOKN N3MEHUTE TUMN AaHHbIX B Napcepe unmu
B MOJy/ie 3KCMopTa AaHHbIX.

Unable to connect to %s. (%s) — owumbKa BO3HUKAET, Korga MoAy/1b He MOXET NoACcoeAMHUTLCA
K 6a3e JaHHbIX. MpoBepbTe BallUM HACTPOIKN COeAMHEHNA B MOy e IKCNOPTa AaHHbIX.

Unable to disconnect from %s. (%s) — ownbka BO3HUKAET, Koraa Moay/b He MOXeT
0TCOeAMHUTBLCA OT 6a3bl AaHHbIX. OBbIYHO, OLLIMGKA BO3HMKAET NPU HApYLLEHUN CBA3K C 6a3oi
OaHHbIX (HeT ceTu, 6a3a AaHHbIX HEeJOCTYNHA).

Ecnu y Bac BO3HMKN gpyrne npobsembl, TO NMLWIMTE Ha support@aggsoft.ru. Bce pewwmm B
KpaTtyaniime CpoKu.

3ameyaHune: B TeKCcTe OLNOKK Bbille, BblpaKeHne "%s" byaeT 3aMeHEeHO0 Ha JONONHNT e/bHble
JaHHble.
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