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BeeneHne 1

1 BBepgeHune

3T0T MOAY /b MOXET pa3bupaTb NMOTOK AaHHbLIX, KOTOPbI NpeAcTaBnseT coGoii CTPOKK CO
3HAUYEHUAMM, pasfe/ieHHbIMW CUMBO/IOM Tabynaumm uan 3ansTtoil. Mogy /b NO3BOMAET IETKO U B
aBTOMATUHECKOM PEXUME M3BJIeUb [aHHble U3 BCeX KOIOHOK CSV CTPOKM B OTAE/bHbIE NEPEMEHHbIE
napcepa.

Bbl MOXeTe 3aaath 4pyroil CUMBO/-pasfenivTesb, a Takke Apyrue napametpbl 06pabotkm CSV
[aHHbIX. Jarnee, NoslyyeHHble NepeMeHHble MOryT UCMO/b30BaTbCA B APYTMX MOAYSAX.

2 CucTteMHble TpeboBaHUA
[nsa yctaHoBkn CSV data parser go/DkHbl 6bITb BbINOSHEHBI Ceaytou e TpeboBaHus:

OnepaunoHHas cuctema: Windows 2000 SP4 v Bbiwe, BKAOYas Bepcun s 32-x U 64-x GUTHbIX
cuUcTeM, a TakXe cepBepHble BEPCUM OnepauUnoHHbIX cucTeM. Hanmume ycTaHOB/IEHHOTO nocnegHero
cepBu1C-Naka XenartesbHo.

CBobogHoe AMCKOoBOe NpocTpaHCTBO: PekomeHayeTcs He meHee 5 MB ¢cBOGOAHOIO 4MCKOBOMO
npocTpaHcTBa.

CneuuanbHble TpeboBaHus Ana goctyna: Bbl AO/MKHbI HAYaTL paboTy Kak Mosib3oBatesib ¢ NpaBamm
ALMUHMCTPaTOpa, YTO6bl YCTAHOBUTL AaHHbIli MOAY Mb.

HeobxogMmMo Hanmumne rnaBHoro npunoxeHus (sgpa), Hanpuvep Advanced Serial Data Logger.
MpumeyaHus ans Microsoft Vista u Bbiwe:

MocKosbKy Halle nporpaMmmHoe o6ecrnedyeHve NPou3BoAMT 3anuch B peecTp 1 nanky Program Files,
TO HEOGXOA VMO BbINOSIHEHWE CIEAYHOLL X YC/IOBWIA:

1. Bam HyXHbl NpaBa AgMUHMCTpaTOpa, YTo6bl 3anyckaTb Halle NporpaMmMHoe obecrneveHre
2. IKOHKa Halllero nporpamMmmMHoro obecneveHus 6yaeT HaxoauTbCs Ha paboyem CTose;
3. Windows Vista cnpocuT Balle paspelleHne Npoao/HKUTL YCTaHOBKY.

MPMEYAHUWE. Bbl MOXeTe eANHOXAbl HACTPOUTb YUYETHYHO 3anuch Nosb3oBatesisd, YTobbl 60/bLUEe
BUAETL NPUBEAEHHLIN BbilLe Auasor. PelneHne aToli npobnemsl - ckats B Google.

3  YcrtaHoBka CSV data parser

1. 3akpoiite rnaBHoe npunoxeHue (Hanpuvep, Advanced Serial Data Logger), ecnn oHO

3anyLy eHo;

CkonupyiiTe nporpaMmMy Ha Balll XXeCTKUA ANCK;

3. 3anycmiTte nporpammy yCTaHOBKM MOAYNS, K/MKHYB ABa pa3a Ha UMeHu daiina B NpoBOAHUKE
Windows;

4. Cnepyiite MHCTPYKLUMAM NPOrpaMMbl yCTaHOBKM. OBbIYHO [OCTATOYHO HaXKaTb HECKO/IbKO pas3
KHonky "[JanbLie”;

o

© 1999-2016 AGG Software



2 Mopynb "CSV data parser"

5. 3anyctuTe rnaBHoe NpuioxeHune. B cryyae ycneLwwHoW yCcTaHOBKN Ha3BaHe Moay s
NosiBUTCS B OKHE HaCTPOIiKK, Ha 3aknagke "Mogynn'”.

Ecnv moay/ib COBMECTUM C MPOrpamMmoii, To ero HassaHue 1 Homep Bepcuun byaeT oTobpaxaTbes B
cnucke mogyneii. Mpumepbl yCTaHOBIEHHbIX MOAY/1Ie MOXHO NOCMOTPeTL Ha puc.1-2. HekoTopble
TVNbI MOAY el TpebyroT A0NOHNUTENIbHON HACTPOVKWU. [ 3TOro AOCTATOMHO BbibpaTs MOAY /b U3
cnMcka n Haxatb KHOMKY "HacTponTs" psagom co cnmnckom. MNpoueaypa HacTpoiikin mogy s onucaHa
B C/llefyIoLL X rn1aBax.

HekoTopble TMNbI MoAy e BUAHbI Ha 3aknagke "Jlor-chann”. 48 nx HacTpoiKn HeobxoaMmo
BbIGpaTL MOAY/b M3 cnncka "Tun diaiina" n HaxaTtb KHOMKY "[onosIHNTENbHO".

Onumy KoHGUMypaumm ? >

comnepr | 3anpoc AHanus PuneTpauns

Por-gaiin Mogyne sanpoca oaHHB
Npouee H R Hampmﬁ
Mogynn Mf':l.l'lb pasfopa 4aHHENR

Delimited data parser [cevparzer.dll] e I HacTpouTe

[ of

[ ] &Hanus W 3KCNOPT OTMPAENEHHER 0aHHE:X

3anpoc AHanus AHANME W 3ECMOPT NOAYYEHHERE 03HHEX
DuneTpauma

Brubepure mogyny dHALTPAUHH AAHHLIX

Kj HazgaHWe rMoaunA Bepcua

SKCnopT
NEHHBIX

P

DbpaboTka
cofbITIA

Beeps B HLE Mardow e HacTpouTe

o | (o |

Puc.1. NMpumep ycTtaHOB/IEHHOIO MOAYNA

4  T'noccapwui
Plug-in - mogynb

NaBHas nporpamMmmMa - NnporpaMMHasi 060/104Ka, KoTopas UCMOoMb3yeT AaHHblli Moayb. Hanpumep:
Advanced Serial Data Logger
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noccapwi

OcHoBHa#f nporpammMa - cMm. "lMnaBHas nporpamma’.

Mapcep - Moy b, KOTOPbI 06pabaTbiBaeT NOTOK AAHHLIX, BbIAENASA U3 HETO NaKeTbl AaHHbIX U
nepemMeHHbIe U3 NaKeToB [AaHHbIX. 3aTeM 3TV NepeMeHHbIe UCMOMb3YTCS B MOAY/ISX aKCnopTa
[aHHbIX.

Appo - cm. "naBHaa nporpamma’.

5 PyKOBO/ICTBO NoOJib30BaTtess

5.1 AHanu3 u pasdéop gaHHbIX

[nsa Toro 4To6bl 3KCMNOPTUPOBATL NOJyYEHHbIE AaHHble, BaM HEO6XOANMO NPOM3BECTU HACTPOWKY
napcepa. CSV data parser no3BosseT Bam Bbl4e/MTb CTPOKU C AaHHbIMU 13 06LL,ero notoka,
cocTtosLiero n3 ASCIl cumBo/I0B 1 pa3fesintb 3TN CTPOKN Ha NepeMeHHble, KOTopble 3aTemM
3KCMNOPTUPYHOTCA B pPas3/iMyHble TOUKMU Ha3HavyeHus. Ha 3aknagke "OcHoBHoe" (puc.1) Bbl AO/MKHbI
onpefenvTs Npaswia, No KOTOpbIM napcep 6yAeT obpabatbiBaTb BXOASLL WA MOTOK AaHHbIX.

Delimited data parser 4.0.28 build 1103 ? x

j OcHoBHOE
—

OcHoBHOE Havano cTpokm gaHHe:x |:| LIRE
K.oHew cTpokH gaHHe: [ 1RE

T akraayT [rac) RO00 =
SameHa

CMMEONOE Paznenrens I:I

%? M ONPEAEnATE CTROKY © WMEHAMM KOASHOE [ M1
HnbTP Mo CAoEY
AKCNOPTUPOESTE KONOHKEL
%‘D] () Bce kak Texkct (®) Toneko ykasaHHbIE
E::;;DHDF} [ ] DeroaHposare NoCNeQ0EaTENEHOETH BHGa S, S, Y00
A&HHBIX
| —
-

darp. W Cosp,. ~ K,

Puc.1. OCHOBHble HacCTPOWKN

Vicnonb3oBaHMe Npr3HaKoB Havyasia U KoOHLUa CTPOKK

O6bl4HO, NnoTok ASCII AaHHbIX COAEPXKMT NPU3HAK OKOHYaHUS NakeTa AaHHbIX. 3TO MOryT ObITb
cumBosibl 0X0OD, OX0A wnm nx kKoMGuHauus. Bbl MoXeTe NOCMOTPETL, KakMe CUMBO/IbI SIBNSIOTCSA
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Mopynb "CSV data parser"

npu3HakamMn OKOHYaHWs B BalleM cy4vae. 11 3Toro 40CTaTouHO BK/UNTL OTOOPaXeHWe CMMBOJ/IOB
€ KofoM < 0x20h B rfiaBHOM OKHe NporpamMMbl 1 NONpo6oBaTh NPUHATL HEKOTOPYHO MOPLIMI0 AAHHbIX.
Ecnu Baw 610K AaHHbIX COAEPXUT HenevaTHble CUMBOJIbI, KOA KOTopbiX <0x20h, Torga Bbl 4O/MKHbI
yKasblBaTb UX B Moayne B Buge: #XX#XX (Hanpumep, #0D#0A).

¢ Hayasio CTPOKM AaHHbIX - Heobs3aTe bHbI NapameTp. Hanpumep, #02;
e KOHeLl, CTPOKM AaHHbIX - 06513aTeNbHblii napameTp. Hanpumep, #0D#0A,;

MHorga, Havyano 1M KoHew, CTPOKN A aHHbIX UMEIT U3MEeHSAoLW necs 3HavyeHns. Hanpumep, B Havyase
Ballero nakeTa faHHbIX pacnosioXeHo 3HayeHve spemeHn, una 00:01:55, Ho 3To 3HaYeHue
NOCTOSIHHO U3MEHSIETCS. Toraa Bbl MOXETe COCTaBUTL PerynsipHoe BblpakeHne, A/ Toro, YToob!
onpegemtb Hadauio naketa \d{2\:\d{2)\:\d{2} n ycTtaHOBUTL ranouky RE HanpotB
COOTBETCTBYHOLLLErO MOSIS.

TalimayT - ec/iv Bbl yKa3a/y Hadana naketa faHHbIX, TO MOXET CIOXUTLCA CUTyauysi, Koraa Moy b
Oy[leT OXnaaTb OKOHUYaHWe NakeTa AaHHbIX 6eckoHeuHoe BpeMs. /19 9Toro CyllecTByeT 3HaUeHue
TalimayTa, KoTopoe onpefensieT MakCUMalbHbIli UHTEpPBaU], B TeUEHME KOTOPOro Moay /b Gyaert
0XMaTb OKOHYaHVE NakeTa.

KHonka "3arp. n Coxp." No3Bo/seT 3arpy3untb OAUH 13 LabMNoOHOB HAaCcTPOeK AN pasHbIX hopmaTtoB
CSV vnun TeKcToBbIX ¢iaiinos.

[lononHuTeIbHbIEe NapamMeTPbl Ha 3TOW 3aknagke
Cnepytolime napameTpbl MCMO/b3YOTCS NPU Pa3tope CTPOKU AaHHbIX.

* PasgenunTesib - yKaKnUTe CUMBO/, KOTOPbI pasfenseT KOMIOHKN B CTPOKE AaHHbIX. OBbIYHO 3TO
3ansTtas, Touka C 3ansAToi uam cumBon Tabynauun. Hanpumep, Bbl MoxeTe 3agats ASCII kog,
crmMBoa Tabynaumm kak #09.

e KaBbIUKW - YKaXuTe, Kakoil CUMBOJ1 UCNO/b3yeTCcs B KA4eCTBE KaBblHeK NPU 06pamsieHUn CTPOKK
B CTPOKe AaHHbIX. P opmar 3HayeHusa B aToM nosie: <OTKpbiBaoLwasa Kasbluka 1><3akpbiBatoLas
KaBbluka 1><Pa3genuTesns opmaTa><OTKpbIBaOLAA KaBbluyka 2><3akpblBaloLlas KaBbluka
2><PaspennTens hopmaTa>....<OTKpbiBaOLLAA KaBbluka N><3akpbiBatoLLasa kaBbluka N>.
Fae OTkKpblBaOLLAaA kaBblvka M 3akpblBatoLLLas KaBblvka 3To J/il06ble CUMBOSbL. Ecnin
3akpblBaloLLan KaBblvka He 3agaHa, T0 OTKpbiBaloLasa KaBblyka = 3akpbiBaloLas Kasblyka.
Pa3gennTens chopmaTa 310 CMMBOA |. Hanpumep, cTpoka Buaa "|[] 3agaeT ABe napbl KaBblyek "
nil.

* OnpenenAaTb CTPOKY C MMEHAMW KOMOHOK MO C/I0BY - €C/M Bbl YKaXuTe 1lob0oe 3HaueHune B
3TOM nose, To MoAy/b ByAeT UrHOPUPOBaTL BCE CTPOKK, IAe BCTPeyaeTcs 3T0 C/I0BO U1
WMHTEPNPeTMPOBaThL 3Ty CTPOKY Kak CMUCOK KOSIOHOK.

e lekoampoBaTb nocsiegosaTtesibHOCTU BMAa \n, \t, \x00 — HekoTopble Mo B BawWnX AaHHbIX
MOryT cofiepXartb HernevartHble CYMBOJIbl, KOTOPbIE 3aKOA4MPOBaHbI C UCMO/b30BaHNEM
crneuyasibHbIX nocriegoBartesisHocM Buga: \t - cumeon Tadynsuum ASCII, \n - CUMBO/bI HOBOIA
CTPOKM 1 T.N.. 3Ta ONuUMA yKasblBaeT MOAY/I0, YTO HEOBXOAMMO L,EeKOAMPOoBaThL Takue
nocsiefoBaresibHOCTM B COOTBETCTBYOLLL e cMBOJIbI ASCII;

® OKCnopTupoBaTb KOJIOHKW - 3Ta OMums NO3BOSIAET BbIOpaTh, KaK HY>XHO 3KCMOPTUPOBATbL
KOJTOHKM 13 CTPOKW AaHHbIX. Ecv Bbl Bbibepute "Bce Kak TEeKCT", TO faHHble U3 BCEX KOJIOHOK
6yAyT NOMELL EeHbl B NEPEMEHHbIE C TUMOM AaHHbIX "String". VIMa aKcnopTMpyemoi nepemMeHHO
Bynet HaumHatbes co coa "COLUMN" n kK Hemy ByaeT fo6aBneH nopsgKoBbldi Homep. MHave,
€c/1 Bbl BblbepuTe onuuto "TOMIbKO yKa3aHHbIe", Bbl MOXETe onpefesimTb CMUCOK KOSTIOHOK N NX
TUM JaHHbIX Ha criegytow eli 3aknagke "Pa3bop gaHHbIX" (puc .2).
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PykoBOACTBO NoJib30oBaTesis

Delimited data parser 4.0.29 build 1103 ? =

% Pasbop (napcuHr) AaHHbIX

MapardeTprl Napcepa

OcHoBHOE
= MEFEMEHHLIE
h EI-"-".H.LU E1
a i Mria nepemerHod - YALLIEY
S Tun ganHers : [nkeger
T JHauEHKE N0 YroA4aHKK ;7
i Harep no nopagky @ 1
DUNeTP
Pashop
(mapoHr)
AEHHEIX —
. = Nofiaeurs = Ygane = |
-

Jarp. u Coxp. = ]

Punc.2. Pa36op AaHHbIX

1. IMs1 nepeMeHHOI4 - UMSl MepeMeHHol napcepa. 3HaYeHne yKasaHHol KOSIOHKN by aeT
9KCNOPTUPOBATLCS C YKa3aHHbIM NMEHEM;

2. Tyin paHHbIX - TN AaHHbIX. 3Ha4YeHne NepeMeHHON By AeT CKOHBEPTMPOBAHO M3 TUMA AaHHbIX
"string" B yKasaHHbIi TUM AaHHbIX;

3. 3HauveHMe No ymon4aHuio - napcep byeT MCNo/b30BaTb 3TO 3HAYEHME €C/IM eMY HE YAaoCh
N3BMEYb HY)XXHYIO KOJTOHKY M3 CTPOKW, WX €CI 3HAYEHNE He YAa/I0Cb CKOHBEPTUPOBATL B
yKa3aHHbI TUM AaHHbIX;

4. Homep no nopsigKy - NopsifKoBbIA HOMEpP KOJIOHKN B CTPOKE AaHHbIX. OTCUET HaUMHaeTCH C
eauHNLBI.

Mpumep pa3bopa gaHHbIX

Bbl MOXeTe HaliTy Apyrvie NpYMepbl U3 peasibHOM XXW3HN B HALLKX 06y4aloLLmx Matepraiax Ha
caiite: http://www.aqggsoft.ru/serial-data-logger/tutorials.htm

Mpumep:

Hwxe npuseneH npumep fgaHHblX oT ATC:

223;741;09127;5:21:20;00:05:28;0;
5;13134;013;15:53:30;0:05:28;0;

34ecb CTPOKU C AaHHLIMU UMEET NepeMEeHHY0 A/MHY. Ho BCe NepeMeHHble pacno/ioXeHb! B
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Mopynb "CSV data parser"

onpeaeneHHOM MopsiAKe 1 pa3aeneHbl TOYKON ¢ 3anaToil. B 3ToM npumepe Bbl MOXETE BblAe/mnTb
[JaHHble rnepemMeHHble Mo ux nopsgkosomy Homepy (1 ... 7), CNoNb3ys CUMMBOJI-pasgennresb.
dopmaT gaHHbIX

Ha cnepytouein 3aknafke Bbl MOXETe onpeaennts iopMar AaHHbIX OJ/19 HEKOTOPbIX TUMNOB AaHHbIX
(pnc.3).

Delimited data parser 4.0.29 build 1103 ? *

% ¢DPMET OaHHbIX

P OprAaT TEKCTOBRR O3HHBE

OcHosHoe
[] Ofpesare npofent cieea

B [ ] Ofpesare npotens crpasa

P OpMAT AATEI W BREREHM

3amMeHa
CMMEONOE Hara | DD .MM Y |
Bpeta |HH":"NN":"SS |
%% Nlara v pema |DD.MM.WW HH":"MM':""55 |
DURETP SareyaHue B ce CUMEDNE! EDOME YMTEN M NATHHCKMYE GUKE
L0THHE! SBTE B KOBBMESR. Hanpurep, " wan ",
%..D ] EpaTk oTCUTCTEYMWLME YACTH M3 TEKULW el LaTH
Pasfop ] EpaTt oTCYTCTEYMOWLME YACTH M3 TEKYLErD BREMEHM

(napaanr) MaeHTURUEATOD ASkIKS 0ATEI
OEHHEIX

3HaveHue No yronyaHu: 02403 - AHrauECEKE Askik

—
w

darp. W Cosp. ~ k.

Punc.3. dopmaTt gaHHbIX

®opmMaT TEKCTOBbIX AaHHbIX - AaHHas rpynna onuuii No3BoNseT obpesats Npobesbl ¢ Havana u/
WM KOHLIA NePEMEHHBIX, UMeL X Tun String.

dopmaT gaTtbl U BpeMeHM - O4eHb YyacTo opmar gatbl UM BpeMEHU, KOTOpoe nepefaeT BHELLHeE
YCTPOICTBO, He coBnajaeT ¢ oopMaToM, KOTOPbIA NPUHAT 415 XpaHeHNUs B 6a3e AaHHbIX. [/1s Toro,
4yTOObI NPON3BECTU NpeobpasoBaHMe B HYXHbIA hopmaT HE06X0AMMO onpeaennTs dopmart, B
KOTOpOM MOCTynatT AaTa 1 BpeMs.

[ 3apaHna doopmarta gatsl 1 BpeMeHW UCNosb3yeTcs ToT e chopmar, Y4To Ucnosb3yeTcs 4J1s
3afaHusa gatbl U BpeMeHn B MMEHW nor-chaiiia B OCHOBHOI nporpamme (Hanpumep, Advanced Serial
Data Logger). MNMoatoMy umnTaiite 06 3TOM B diaiine cnpaBku OCHOBHOI NporpamMmmbl. 3aMmeyaHue:
cumBosbl /" nivn " ykasbiBatoTCa B oopMaTe B KaBblukax (CM. puc.3).

Ec/v nepegaBaemble Aata Wv BPpeMs He cofiepXaTb Kakoli-nm6o yactv (Hanpumep, rog) Bbl MOXeTe
yKasaTb 6paTb COOTBETCTBYHOLLYIO YacTb M3 TEKYLL el AaTbl UM BPEMEHN:
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PykoBOACTBO NoJib30oBaTesis

e BpaTb OTCYTCTBYIOLLME YaCTU U3 TEKYLIEN AATbl;
e BpaTb OTCYTCTBYIOLLME YACTM M3 TEKYLLUETO BPEMEHMN.

ViHorga ycTpoiicTBa nepegaroT gaty ¢ MMeHaMu mecsaues (Hanpumep, "Jan, 10 2005") n 310 ums
MOXET ObITb Ha APYroM fA3blke (B AaHHOM NpUMepe Ha aHrIMMCKOM S3bIKe), OT/IMYHOM OT SA3blKa
Ballleli onepaumoHHO cuctemsl. B 3ToM cniyyae ykasbiBaeTcs uaeHtmmdumkaTop s3bika (language ID),
Ha KOTOpoM nepegaeTca garta B none "MigeHTngukaTtop A3bika gatbl”.

5.2 [llepekoanpoBKa CMMBOJ1I0B

MepekoaypoBka CUMBOOB (pucC. 4) ucnosb3yeTcs, Korga BaM Heo6Xo4MMO 3aMeHUTb NN Y 4a/UTb
HeKoTopble CMMBOJIbI B MakeTe AaHHbIX. Hanpuvep, yaanmte HenevatHble cumaosibl ASCII.

Delimited data parser 4.0.29 build 1103 ? et
j 3aMeHa CUMBONOB
==
LIIECIE Tun Maker gaHHE w Hoanme
P rLneTp
2- CurEon ASCH O['MUL" || CospaHuTe cumeon
3aMeHa
CMMEONOE

HpanuTe Boe © koo < ASCH 32
Hpanume Bce o koo > ASCH 127
M areHHTE Boe ClkEONE]

o @ Her () BepuHui peructf_) HusmHME pervcTr

T eKYIWHE HSHEHEHA
Hpanire sce o kogom < ASCH 32
Hoandre Boe o kogor = ASCH 127
Pazbop
(mapouHr)
AaHHBIX
| —
-

Jarp. W Coxp.  ~ k.

Puc.4 lNMepekoavpoBKa CMMBOJ/10B
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8 Mopynb "CSV data parser"

53 ®dunbTp

®uUnbTP NpeAHa3HaueH A/1s Toro, YTobbl UTHOPMPOBATL HEKOTOPbIE NaKETbl AAHHbIX, KOTOPbIE Bbl HE
XOTUTE 3KCMOPTUPOBATL C MOMOLLLbIO APYTMX MOAYeid.

duneTtp

[Mpaguna duneTpa [Ha YpOEHE NAKETOE AaHHE]

CocToAHKWe | Tun BbipaeHue | llefictene |
CopepuT TekcT Data WrHopupos
CoaepsMT TewcT data WrHopupos

b LiHIMANEHBIE MHTEPEAN MMEHDY NAKETak
[hac]

= Oofiaens = Ypanire Z ;.ﬁa

Puc.1 MNMpasuna dmnetpaunm

Ana dmnbTpauym Heob6xoAnMo onpenenvTb O4HO UM HECKO/bKO npasun. Ecnun kakoe-nmbéo npasuio
BbIMOJIHAETCS, TO C NaKkeToM NPoV3BOAUTCS AENCTBME, yKasaHHOe B nosie "[eincTBue".

Tunbl gENCT BUIA

* IrHOPMPOBAaT b - TEKYLL WA NakeT AaHHbIX OyAEeT NPOUrHOPMPOBaH 1 He ByAEeT 3KCNOPTMPOBATLCS;
e Ob6pabaThbiBaTb - TEKYLL WA NAKeT AaHHbIX ByAeT 06paboTaH 1 3KCMOPTUPOBaH.

CylLecTByeT HECKO/IbKO TUMOB YC/I0BWIA, KOTOPbIE YKa3biBaloTcs B nosie "CocTosiHue".
Tunbl cocTOosHWIA NpaBuna

® OTKJIHOYEHO - 3TO NPaBUSIO OTK/IKOYEHO U HE UCMONb3YeTCH ANa dmnbTpauuu;

e CoaepXXnT - 3TO NPaBW/IO NPOBEPSET HA/IMYME CTPOKW/BbIpadKEHMSA U3 NoAsA “"BbipakeHne" B
nakeTe faHHbIX;

* He cogepXXnT - 3TO NpaBu/o NPOBEPSET OTCYTCTBME CTPOKW/BbIpadKEHMA U3 NoAs "BbipakeHne" B
nakeTe faHHbIX;

Tunbl BblpaXKeHWit - BblpaxeHns B none "BblpaxeHne" MoryT ObiTb 2X TUMOB:

TeKCT - mogynb 6yAeT nckatb B NakeTe AaHHbIX CTPOKY, YKasaHHyH B none "BbipaxkeHue". Nounck
3aBUCUT OT perncTpa CYMBOJIOB.

Per. Bblpax. - Moaynb ByAeT Ucnonb3oBatb A5 NOUCKa PerynspHoe BblpaXeHue, yKkazaHHoe B
nose "BbipaxeHne". NMouck 3aBUCUT OT perucTpa CUMBOJIOB.
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5.4 CuHTaKCUC perynsapHbIX BblpaxeHU
3ameuaHue: Mbl NPUHOCMM CBOW U3BUHEHMS, HO TEKCT AaHHOro pasgena npefcraB/ieH TofbKO Ha
aHrniAickom s3bike. ECan y Bac BO3HUK/M 3aTpyAHEHUS C YTEHWEM AaHHOro pasfena, To Bbl MOXeTe
Haln B Google MHOXeCTBO onucaHuii CUHTaKcKUca, UCNo/b3ys KloUeBble crioBa: perl perynspHbie
BbIpaXKEHUS.
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:
f oobar matchs string 'foobar'
\ "FooBar Pt r 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
Examples:
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f oo\ x20bar matchs 'foo bar' (note space in the middle)
\'t f oobar 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:
f oob[ aei ou] r finds strings foobar', foober' etc. but not ‘foobbr, foobcr etc.

f oob[ “aei ou] 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\-2z] matchs 'a’, 'z' and *-'
[a-2z] matchs all twenty six small characters from 'a’' to 'z’
[\ n-\x0D] matchs any of #10,#11,#12,#13.
[Vd-t] matchs any digit, - or t'.
[1-a] matchs any char from 7'..'a".
Metacharacters

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

Metacharacters - line separators

n start of line
$ end of line
VA start of text
\Z end of text

any character in line

Examples:
~f oobar matchs string ‘foobar' only if it's at the beginning of line
f oobar $ matchs string foobar' only if it's at the end of line
~f oobar $ matchs string foobar' only if it's the only string in line
foob.r matchs strings like ‘foobar', ‘foobbr', foob1r and so on

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

You may, howewer, 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 \XxOA\xOD.

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\n\f])

\'S a non space

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

Examples:

f oob\ dr matchs strings like ‘foob1r, "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 foob1r, 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,}?
+? 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? atleast 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.
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If a curly bracket occurs in any other context, it is treated as a regular character.

Examples:
foob. *r matchs strings like foobar', ‘foobalkjdflkj9r' and ‘foobr'
f oob. +r matchs strings like ‘foobar', foobalkjdflkj9r' but not foobr'
foob. ?r matchs strings like foobar', ‘foobbr' and foobr' but not ‘foobalkjor'

fooba{2}r matchs the string ‘foobaar'
fooba{2,}r matchs strings like foobaar, foobaaar', foobaaaar' etc.
f ooba{ 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 feelfie|foe
will match any of "fee”, "fie", or "foe" in the target string (as would f(e|ijo)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 foolfoot 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 [feiol].

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]|a+)r matchs 'foobOr, fooblr, foobar', foobaar, foobaar etc.

Metacharacters - backreferences

Metacharacters\1 through \9 are interpreted as backreferences. \<n> matches previously matched
subexpression #<n>.
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Examples:
(.)\V1+ matchs 'aaaa’ and ‘cc'.
(.+)\1+ also match 'abab' and '123123'

([""]1?)(\Vd+)\1 matchs "13" (in double quotes), or '4' (in single quotes) or 77 (without
quotes) etc
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 whatsoewer, 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) # conmment 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

(?imsxr-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
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Examples:
(?1) New Yor k matchs 'New-york' and 'New-York'
(?1)New (?-i)York matchs NewYork'but not 'New-york'
(?1) (New ) ?Yor k matchs 'New-york' and 'new-york'
((?i) New ) ?Yor k matchs 'New-York', but not 'new-york
(?#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 Mpobnembl?

6.1 Bo03MOXHble Npo6siemMbl

MoAy/nib OTCYTCTBYET B CNUCKE UM NOMEYEH KakK "He ycTaHoBMeH" - ybeautech, 4To Moay /b
6bl/1 YCTAHOB/IEH HYXXHYIO nanky. Bce moaynm AokHbI pacnonarateca B nognanke "Plugins” B
nanke ¢ NporpaMmoit. Takxe Heobxo4umMo ybeanTbcs, 4To Moy lb COBMECTVM C Ballel Bepcuen
norrepa. Ecnm mogy/ib HECOBMECTUM, TO COOO6LL eHME 06 3TOM [0O/DKHO MOSABUTLCS B Jiore

COO06LLL eHWI NPOrpamMMbl B [/TaBHOM OKHeE.

HeT gaHHbIX Ans ny6aMkaumm (3KCnopTa) — HUKaKUX JaHHbIX He 6bl10 nepegaHo A1 akcnopTa.
PelueHve: HacTpoiite napcep, yb6eamtech, YTo B napcepe o6bsAB/IEHA OfHA UM HECKO/TbKO
nepemMeHHbIX.

OwmbKa Npy NpUCBanBaHUN 3HAUYEHUNA NepeMeHHOR nnn napameTpa %s [%s] — owndka
06bIYHO BO3HMKAET, €C/ flaHHble He COOTBETCTBYIOT YKazaHHOMY duopmaty. Hanpumep, dopmar
[laTbl WM BPEMEHU He COOTBETCTBYET AaHHbIM.

OwmnbkKa npn hopmMmpoBaHmn NapameTpa (%s) — nporpaMma He MOXET npeobpa3oBaTtb
nepemMeHHy ofHoro copmara B Apyroi. 3o npobriema BO3HMKAET, KOr4a Bbl NbITaeTeECh
NPOV3BECTU 3KCMOPT NEPEMEHHOI OLHOr0 TMNa AaHHbIX B CTO/6eL, 6a3bl faHHbIX, KOTOPbIA UMeeT
[APYroil HecoBMECTUMbI/ TUN faHHbIX. 19 NcnpaBieHns oWnbKN N3MeHUTe TUM SaHHbIX B napcepe
WM B MOAYJIE 3KCMOpTa AaHHbIX.

He yaanocb coeMHUTbCA %s. (%S) — owMOKa BO3HUKAET, KOrAa MOAY/ b HE MOXET
nofcoeanHUTLCS K 6a3e AaHHbIX. MpoBepbTe Bally HACTPOIKKU COeAVHEHNs B Moy e aKcnopTa
[laHHbIX.

He ypanocb otcoe AMHUTLCA %s. (%S) — OLIMbKa BO3HMKAET, KOrga Moay/lb HEe MOXET
0TCOEeAMHUTLCA OT 6a3bl AaHHbIX. O6bIYHO, OLNGKa BO3HUKAET NpU HapyLLeHun CBA3W ¢ 6a3oi
OaHHbIX (HET ceTn, 6a3a AaHHbIX He[0CTyMHaA).

Ec/m y Bac BO3HVKM Apyrue NpoGsiemsl, To NMLLIMTE Ha support@aggsoft.ru. Bce pewivm B
KpaTJaiilive CpoKu.

3amMeuaHue: B TEeKCTe OLIMGKM Bbille, BbipakeHue "%s" 6yaeT 3aMeHeHo Ha A0MNO/HUT e/lbHble
JaHHble.
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