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AHHOTAITUS

MIupman  JI. K.  Paspabotka
ONOJIMOTEKH KJIACCOB TUIA
npeoOpa3zoBaHusl, UHTETPUPOBAHHOTO B
S3bIK  MPOTPAMMHUPOBAHUS,  3ampoca
SQL. — Yemsbuuck: HOYpl'Y, ET-414,
96 c., 9 un., Gubnmorp. cnucok — 15 Haum.,
2 mpuJ.

JlanHast paboTra mocCBslIeHa pa3paboTke  OUOJMOTEKH  KJIAcCOB IS
npeodpazoBanus 3anpocoB SQL Ha s3p1ke CH.

B paGote BbInogHEH 0030p CYIIECTBYIOIIUX albTEPHATUBHBIX PEIICHUN, aHATU3
TpeOOBaHMI K CHCTEME, a TaKXkKe ONpelesieH MHUHUMAIbHBIM HEO0OXOAUMbIN
dbynaknuonan. CipoeKkTHpoBaHa U pa3paboTaHa apXUTEKTypa CUCTEMBI, BKIIFOUAIOIIAs B
cebs1 auarpammy KiaccoB. IIpoBeneHa mpoBepka pabOTOCIIOCOOHOCTH MPOTPAMMBI C
nomonibio Hanrcanus Unit-tectoB u peanu3aryu 0emo mpoekra.

B mpuioxeHusx mNpuBeIeHb PYKOBOJCTBO TOJL30BATENs M HCXOJHBIA KOJI
OMOJIMOTEKU.
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BBE/JIEHUE

«Active Database Software» — sBisieTcs 4YacTHOW KOMITAaHHMEH IO pa3pabOTKe
nporpammuoro obecredenust (I10) mns mpodeccmoHaNbHBIX MMOJIb30BaTeNel 06a3
nanHbiX (B/]), anMuHHCTPAaTOPOB U Pa3pabOTUMKOB.

['maBHas 1e7h KOMITAHWHM — OOJErYWTh MOWCK JaHHBIX JJIS TOJIb30BaTeNe 0a3
JaHHBIX, MPENOCTaBIsAA cpelnctBa ans pabotel ¢ SQL-3ampocamu. [[is atoro Obuin
Co37aHbl TPaPUIECKUE WHCTPYMEHTHI, KOTOPBIC MO3BOJISIOT JIETKO MOHATH CXeMY 0a3bl
JAHHBIX W BHU3YyaJIbHO CO37aBaTh 3amlpoChl, & TaKXKe CO3/laBaTh nporpammubie API-
uHTEpENChl, KOTOPbIE MO3BOJISIOT aHATU3UPOBATH U U3MEHATH SQL-3anpochi.

Ha texymuii MoMeHT mosib30oBaTenu cymiectBytomero APl-untepdeiica s
IpOrpaMMHOr0 co3aanusi o0biyHOTO SQL-3ampoca, BBIHYXKJIEHBI NHCaTh OO0JBIIOE
KOJIMYECTBO KOJ]a, KOTOPBIA HE SIBISETCS KOPPEKTHBIM IO CTPYKTYPE WU JTUATCKTY
oTHOcuTeNbHO si3bika SQL. TlosTomy Bo3HuKaeT 3aava co3aarh Takoit APl, koTopbrit
MO3BOJIUT HE TOJIBKO COKPATHTh BPEMsS HAIUCAHUS KOja, HO U OyIeT COOTBETCTBOBATh
cTanaaprTaM s3eika SQL, 9To B CBOIO 0Yepe b TTO3BOIUT CTPOUTH KOPPEKTHEIE 3aITPOCHI.

lenmpro pgaHHOM pabOTHl SABISIETCS pa3paboTka OHMOJMOTEKHM KIIACCOB I
npeobpaszoBanus 3anpocoB SQL Ha s3pike CH#, xoTOpas B MOTHOW MeEpe OTpayKkaeT
OCHOBHBIC ()YHKIIMOHATBHBIE BO3MOKHOCTH s13b1Ka SQL.

[TpakTHyeckass 3HAYMMOCTh CO3/1aBaeMOM OMOJIMOTEKH 3aKJII0YACTCSl B TOBBIIICHUU
3¢ (HEeKTUBHOCTH pa3pabdOTKU MPUIOKEHUH, B OCHOBE KOTOPBIX JIEKHUT padora ¢ B/, a
TaKK€ YBEIUYCHUE 3aUHTEPECOBAHHOCTH KIMEHTOB B  HCIOJIb30BAHUM ITOTO
WHCTPYMEHTA B CBOUX MIPOEKTaX.



1 AHAJIN3 TPEBOBAHUM. OB30P CYILIECTBYIOIIMX PEILIEHUMN.
1.1 ITocTtanoBka 3amayu

[TocraBnena 3amaya pa3paboTarh OHMOIMOTEKY KIACCOB ISl MPEeoOpa3OBaHUs
WHTETPUPOBAHHOTO B s3BIK IporpamMmmupoBanus 3ampoca SQL. bubmuoreka
npeIHa3HaYeHa ISl «TUII00E30IacHOT0» TIOCTPOSHUS 3aIpoca K cepBepy 0a3 JaHHBIX.

I'maBHO¥ 0COOCHHOCTHIO pa3padaTbiBaeMOM OMOINOTEKH SBIISICTCS:
— TOJAJIEP’KKA Pa3HbIX JUAIEKTOB si3bika SQL;

— mnoanaepxka pazubix CYB/I;

— renepanus C# koga U3 CTpyKTypbl MeTagaHHbIX B/I.

Llenwro co3panus 110 sBisiroTcs:

— nmoBblllieHUE A(PGEKTUBHOCTH Pa3padOTKU MNPUIIOKEHHM, B OCHOBE KOTOPBIX
nexut padorta ¢ B/1;

— TIOBBIIIICHUE CKOPOCTH co3aaHus 3ampoca SQL,;

— olecrnedeHne TEIIOCTHOCTH JIaHHBIX W TPEAOTBpAIeHUE BBOAA HEKOPPEKTHOU
uHdopMaIuu.

JIJist TOCTHKEHUS TTOCTABJICHHOM 1€ HEOOXO0IUMO PELIUTh CIIeYIONIUE 3a/1auu:

— BBINOJHUTH aHAINU3 TPEOOBAHUHN K IPOTPaMMHOMY 00OECIICUECHHIO;
— TIPOBECTU 0030p CYILIESCTBYIOIIUX PEIICHUIA;

— CIPOEKTUPOBATH APXUTEKTYPY CUCTEMEI;

— OIKCaTh OCHOBHBIC aJITOPUTMBI;

— pa3paboTaTh psAJl TECTOB JJIsl OTJIAJKA U TECTUPOBAHUS CUCTEMBI.

C y4eToM pa3BUTHS Pa3HBIX TUATICKTOB si3blka SQL m caMoro s3pika, HEOOXOIUMO
100aBJIATh HOBBIE (DYHKIIMOHATIBHBIE BO3MOKHOCTH.

B nmanmpHelmeM mmmaHuUpyeTcs T00aBUTH BO3MOXKHOCTh TEHEPAIMHM METaJaHHBIX
noanporpaMM ((PyHKITUH U IPOTIEAYPHI). A TaKKe BO3MOXXHOCTH IIPEICTABIIATH TaHHBIC
pesynbrata SQL-3ampoca B 00bEKTHOM BHJIE.

1.2 O630p CyIIECTBYIONIUX PEIICHUIH

Mmuorue pemenus uMmeroT ananorudnsie API-unTepdeiicsl ¢ moxoxumu Habopamu
(byHKITHIA.

1.2.1JO0Q

JOOQ (Java Object Oriented Querying) — OuOIHOTEKa C OTKPHITBIM HMCXOIHBIM
KOJIOM, KOTOpas MPEIOCTaBIISICT BO3MOXKHOCTh comocTaBiieHus cxembl BJ[ ¢ Java-
KOJIOM, a TaK e MpeIMETHO-OpUEeHTHPOBaHHbIN s3bIKk (Domain specific language) st
MIOCTPOCHHS 3aIIPOCOB UCIIOJIb3YS CTeHEPUPOBAHHBIC KIACCHI.

Oco0eHHOCThIO JAaHHOM OMOIMOTEKH SIBsSEeTCSA TO, 4To ¢ momompio JOOQ BeI He
TOJILKO CTPOUTE 3aIpoc, HO M IMOoJydyaeTe 0OBEKTHBIC JaHHBIC STOTO 3ampoca IMpsSMo B
KOJI€.



O63o0p application programming interface(AP1) mooenu.

JOOQ mo3BoJjisieT CTPOUTH 3aMPOChl B TOYHO TaKOW kK€ MaHepe Kak M oObluHble SQL-
3arpocel K CYB/] (cMm. pucynok 1.1).

SQL: Code
SELECT AUTHOR.FIRST NAME, DSLContext create = DSL.using(connection, dialect);
AUTHOR . LAST NAME, COUNT(*)
FROM AUTHOR create.select(AUTHOR.FIRST_NAME, AUTHOR.LAST NAME, count())
JOIN BOOK ON AUTHOR.ID = .from( AUTHOR)
BOOK . AUTHOR _ID .join(BOOK).on(BOOK.AUTHOR ID.eq(AUTHOR.ID))
WHERE BOOK. LANGUAGE = "DE' Jihere(BOOK. LANGUAGE .eq( "DE"))
AND BOOK.PUBLISHED » '20@8- .and (BOOK. PUBLISHED. gt (" 2008-81-01"))
01-01" .groupBy (AUTHOR. FIRST NAME, AUTHOR.LAST NAME)
GROUP BY AUTHOR.FIRST NAME, having(count().gt(5))
AUTHOR. LAST_NAME .orderBy (AUTHOR. LAST NAME.asc().nullsFirst())
HAVING COUNT(*) » 5 J1imit(2)
ORDER BY AUTHOR.LAST NAME ASC offset(1)
NULLS FIRST forlpdate()
LINIT 2 Fetch();
OFFSET 1
FOR UPDATE

Pucynok 1.1 — ITpumep JOOQ API

Ha odunmansHOM caiiTe mpemocTaBiieHa TOKyMEHTAlUs, KOTOpas B IMOJHON Mepe
ONMKCHIBAET BCEe BO3MOXKHOCTH AaHHOro APl murtepdeiica. MoXXHO 3aMETUTh, YTO IS
kaxxaoro SQL Clause pa3paboTunky BBIIETHIA COOTBETCTBYFOIIUNA METOIbI:

1.

With Clause

HeoOs3arensuas yacth mys onepatopa SELECT, rae ykaspiBaroTcsi oOmue
tabauuHble BeIpakenus (Common Tables Expressions).
Select Clause

[Tpennoxerne SELECT mo3BoissieT co3aaBaTh COOCTBEHHBIC THITBI 3aITHCEH,
CCBUIAsICh HA TOJISI TAOIUITBI, QYHKINH, apu(METHUESCKUE BBIPAKEHUS U T.1I.
From Clause

[Ipennoxxenne SQL FROM mno3Bossier yka3aTh Jit000€ KOJHMYECTBO
TaOJUYHBIX BBIPAYKEHUM JJ1 BHIOOpA TaHHBIX.
Join Clause

[Ipennoxenune JOIN wucnonbzyercss aisg oObEIUHEHUS CTPOK M3 JBYX WM
0oJiee TaOIUIl HA OCHOBE COOTBETCTBYIOIIETO CTOJIOIA MEXKY HUMHU.
Where Clause



IIpennoxxenne WHERE uncnone3yercst i u3BiaeYeHus TOIbKO TEX 3aIllUCEH,
KOTOPBIE COOTBETCTBYIOT 3aJaHHOMY YCJIOBHIO.
6. Group By Clause
Onepatop GROUP BY wacto ucnonb3yercs ¢ arperaTHbIMH (yHKUIHUSIMH
(COUNT, MAX, MIN, SUM, AVQG) i rpynnupoBKU pe3yIbTHUPYIOIIETO
Habopa OJIHUM UJTU HECKOJIBKUMHU CTOJIOLIAMH.
7. Having Clause
[Ipennoxenne HAVING 6pim0 no6asneno B SQL, moToMy YTO KITIO4YEBOE
ciioBo WHERE He MOTJ10 HCIIONIb30BaThCs € arperaTHbIMU (PYHKIHSMHU.
8. Order By Clause
KimoueBoe cnmoBo ORDER BY  wucnonsdyercss il COPTUPOBKHU
pe3yAbTUPYIOLIEro HA00Opa B MOPSAAKE BO3PACTAHUS WU YOBIBAaHUS.
9. Limit-Offset Clause
[IpeyioxkeHre HUCIONB3yeTCs JUIsl yKa3aHUs KOJIMYECTBA BO3BpAIla€MBbIX
3aIUCeN.
10.Union, Intersection and Except
Omneparop UNION wucnons3yercss st OObEIUHEHHS] PE3YJIBTUPYIOLIETO
Habopa u3 nByx uiu 6onee oneparopoB SELECT.
Oneparop EXCEPT Bo3BpamiaeT yHUKaJIbHbIE CTPOKH M3 JIEBOIO BXOJIHOTO
3amnpoca, KOTOpPbIE HE BBIBOJSATCS ITPaBbIM BXOIHBIM 3aIIPOCOM.
Oneparop INTERSECT Bo3Bpamaer yHHKaJbHbIE CTPOKH, BBIBOJMMBIC
JIEBBIM M MPABbIM BXOJHBIMHU 3aIIPOCAMHU.

Ocobennocteio JOOQ siBnsieTcs yHU(DUIMPOBAHHBIN JUANEKT, pealli30BaHHBIA NpU
oMo uepapxuu uarepdeiicor Java SQL, noaxoasuil 11 MHOTUX JUAJIEKTOB. JTa
KOHIIENIUs 4ype3BbluaiiHo 3ddekTuBHa mpu ucnosibzoBanu JOOQ B COBpEMEHHBIX
IDE c¢ 3aBepmieHueM cuHTakcuca. Tak K€ HyKHO OTMETHTh BO3MOXHOCTh I'€HEpALNH
java kmaccoB u3 MetanaHHbiX bJl M MCMONb30BaHME MX B KaueCTBE WACHTH()UKATOPOB
IIPU ITIOCTPOECHUH 3aIIPOCOB.

1.2.2 SqlKata

SqglKata — moctpouTens 3ampocoB HamucaHHbI Ha s3bike C#. IlpemoctaBisier
BO3MOKHOCTh TOCTPOEHHUs 3ampoca mocpeactBom Fluent API, cuHTakcHc KOTOPOTO
oueHb TOX0X Ha 5361k SQL. OH obecnieunBaeT ypoBeHb aOCTpaKIMK HAJ Pa3IMYHBIMU
CVYB/I, uTo mo3BoysieT paboTaTh ¢ HECKOJBKUMH 0a3aMy JTaHHBIX C OJHUM M TEM XKe
yauuuupoBanueiM APl SqlKata mnoanep:kuBaeT CilOXKHBIE 3alpochl, Takue Kak
BJIOKEHHBIE YCJIOBHS, BBIOOpP M3 Moj3anpoca, GUIbTpalus Mo Moa3anpocamM, yCIOBHBIC
BBIpAKEHUS, CBSI3U U T. II.



bool havingCommentsOnly = Config.Get('OnlyWithComments');
IEnumerable<Post> posts = await db.Query("Posts")
.Where("Likes", ">", 10)
.WhereIn("Lang", new [] {"en", "fr"})
.WhereNotNull("AuthorId")
.When(havingCommentsOnly, q => {

q.WhereExists(q => g.From("Comments").WhereColumns("PostId", "Posts.Id"))

})
.OrderByDesc("Date")

.Select("Id", "Title")
.GetAsync<Post>();

Pucynox 1.2 — Ilpumep SqlKata API

Nmeer ananormuynyro c¢ JOOQ cTpykTypy 3ampoca, MOJpa3feieHHYl0 Ha
npeanoxenus (Clauses), HO kak BUIHO U3 TipuMepa (CM. PUCYHOK 1.2) HET MOJIePKKH
uepapxuu MHTepQeiicoB, 0 KOTOPOl ynoMHHaIOCh B 4. 1.2.1, 4TO mo3BOISET MHCAThH
OJTHU W T€ K€ METOJbI HECKOJbKO pa3, nemast APl He cxoxum ¢ SQL crangaprom. Tak
€ MOYKHO 3aMETUTh, YTO BCE HUIECHTU(UKATOPHI SBISIIOTCA CTPOKOBBIMHU JIMTEpAIaMU
M3-3a YEro BEpOSTHOCTh OLIMOKHU Mosib30oBaTens JanHoro APl octaercs mpexxHei.

1.2.3 QueryDSL

QueryDSL Predicate — 310 MOUIHBIH W Ype3BbIUAHHO TMOKHN WHCTPYMEHT IS
pabotel ¢ BJ[ u npocto nmonapok st Java-pa3pab0oTUMKOB, KOTOPbIE HE OUEHb XOPOIIO
pasbupatorcs B SQL (viiu coBceM He pazOuparoTcs), MOCKOJIbKY MPEIUKAThl TO3BOJISIOT
paborarb ¢ BJ] mpu moMomm MPUBBIYHOTO OOBEKTHOTO MPECTABICHUS CYIIHOCTHBIX
3apucuMocTeil. [Ipeaukarsl MO3BOMISIIOT padOTaTh C dJEeMEHTaMU 0a3bl TaHHBIX KakK C
OObIYHBIMU TOJSIMU Kiacca. [lpu cOopke gradle co3ma€r crmernuanbHbBIE KIIACCHI
3aBUCUMOCTEM, YEPE3 KOTOPBIE U MPOUCXOAUT MTOMCK HYXKHBIX 3anuceit B b/1.

B QueryDSL ectb 4 OCHOBHBIX METOJA, MO3BOJISIIOIIUX BbIAABATH OMPEACIEHHBIN
pe3ynbTar:

— findOne() — mo3BoJsieT UCKaTh KaKOW-TO OJMH 3JIEMEHT. BbI JOKHBI OBITH
YBEPEHBI, YTO HCKOMBIM 3jieMeHT B bJ[ TOnpKO OaWH, WHaude IpaTyTu
UCKJTIOYCHHE;

— findAll() u HeckoNbKO €ro meperpy3ok — BoO3BpamaeT iterable crmcox
HaWJICHHBIX 3alUCcel, OTBEYAOMMX YCIOBUSIM. OOBIYHO ATOT CIHCOK MOTOM
npuxoauTcsi obopaunBaTh B List (y Hac 3To Oyner);

— count() — Bo3BpamaeT KOJUIECCTBO HAMICHHBIX 3JIEMEHTOB;
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— exists() — Bo3Bpamaer OyIeBCcKOe 3HAYEHUE, CYNIECTBYET TaKOMl SJIEMEHT B
TaOJIUIIE WU HET.

OHI/IpaHCL Ha JOKYMCHTAIUIO, MOKHO BbIACIHUTH HCKOTOPBIC CXOXKHUC YCPTHI C
JOOQ:

— TIPOEKT peajn30BaH Ha Java,;

— THII00E30IacHoe IMOCTPOCHUEC 3aIripoCa ABJISICTCA OCHOBHBIM IIPUHIIUIIOM
QU.CI’YdSl. 3anpocr>1 CO3at0TCA Ha OCHOBC CTCHCPHUPOBAHHBIX THUIIOB, KOTOPLIC
OTpaXaroT CBOICTBA Balllnux THUIIOB JOMCHOB. Taxxe BBI3OBbI
(GyHKIIMU/METO/Ia CTPOSITCS TOJIHOCTBhIO 0€30macHbBIM 00pa3oM, CM. PHUCYHOK
1.3;

— COINTaCOBAHHOCTH - €1I€ OAUH Ba)KHBIN IIPUHIUAII. HYTI/I IMOCTPOCHUA 3aIlIpOCOB
M ONEpallMi OJWHAKOBBI BO BCEX pealIM3alUsAX, a Takke HWHTepEnCh
3aIIPOCOB UMEIOT 001U 0a30BbIA UHTEPPEIIC.

List<Person> persons = queryFactory.selectFrom(person)
.where(person.children.size().eq(
JPAExpressions.select(parent.children.size().max())

.from(parent)))
.fetch();

Pucynox 1.3 - ITpumep QueryDsl API

1.3 Ananuz TpeboBaHUM K CUCTEME
1.3.1 TpeboBanus Kk GyHKIIMOHAIBHBIM XapaKTePUCTUKAM

PazpabaTeiBaeMoe mporpaMmHoe oOecrnedeHue TOJDKHO 001alaTh CIEAYIOINIUMU
GyHKIUAMU:
— renepausa C# koma w3 metamanablx bJl (Tabmuiiel, moms, mpencTaBlIeHuUS,
MOJIIPOTPAMMBI);
— ToJJIepKKa pa3HbIX TUAJICKTOB s3bIka SQL;
— BO3MOXKHOCTb NOJIKJII0YEHUS K pa3HbiM CYB/I;
— BO3MOXHOCTb INOCTPOEHHUS 3ampoca Mo 100H0 A3bIKy SQL.

1.3.2 TpeboBaHus K HAJAC)KHOCTH

OTka3bl BCIEICTBUE HEKOPPEKTHBIX NEUCTBUM IMOJIB30BATENS MIPU B3aUMOJCHCTBUU
c APl negonyctumel. [lomkHa obecnieunBaThcsi 00pabOTKa OLIMOOK, KOTOPHIE MOTYT
OBITh BbI3BaHbI BBOJIOM HEBEPHBIX 3HAYEHUI WM HEMPaBUWIbHBIM (HOPMATOM JAHHBIX.
Bce aBapuiiHble cuTyanuu (M3-3a HEAOIYCTUMBIX WM HENPELYCMOTPEHHBIX JAEUCTBUI
TI0JIb30BaTENCH) TOJDKHBI 00pabaThIBaThCS HA MPOrPaMMHOM ypoBHE [1].
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1.3.3 YcnoBus skcIuTyaTauu

1.3.3.1 Tpebosanus k keanuguxayuu nonvzosamens

[Tons3oBatens, padortatomuii ¢ 10, moKeH SBISATHCA AAMUHUCTPATOPOM 0asbl
JAQHHBIX, UMETh JOCTYI KO BCEM 0a3aM M TaOJIHMIIaM.

[Ipeanonaraercs, 4YTO IOJB30BaTeNb 00JagacT 0a30BBIMH 3HAHUSIMH B 00JACTH
aJIMUHUCTPUPOBaHMS 0a3 JaHHBIX, 3HaKOM C si3bikamMu SQL u CH.

1.3.3.2 Tpebosanus k cocmasy u napamempam mexHuieckux cpeocmae

Jlns moAKIroueHus: OMOJIMOTEKH KJIacCOB, HEOOXOIUMBI:
— cpena pa3paboTKu IMPOEKTOB Ha s3bike CH;
— ycraHosneHHbIe OnOmmoreku .Net Framework Bepcun He Huxe 4.0;
— npanuele juis noakitoueHuss k CYBJ[ uwmu XML  daitn ¢ onucanuem
MeTaaaHHbIX b/I.

1.4 BeiBoiBI IO pazaeiny

B nannom pasnene Obuta chopmynupoBaHa €N JAHHOTO MPOEKTA, IMOCTABIICHBI
COOTBETCTBYIOIIME 3aJauM I €€ pealn3alid, a TaKKe BBIICICHbBl HEKOTOpbIE
0COOEHHOCTH, KOTOPBIMH JIOJDKHO 00manate pazpadateiBaemoe I10. IlpoBenen ananus
CYILIECTBYIOIMX PEIICHHM, BBIIEIEHBl OOUIME YEPThl B MPOrpPaMMHBIX MHTEpdeicax,
KOTOpbIE TO3BOJIAT NPaBUWJIBHO NOCTpouTh apxutektypy 110. B nynkre 1.3 Oblim
OIIpeNIeNIEHbl OCHOBHBIE TPEOOBAHUS K CUCTEME.
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2 PA3PABOTKA BUBJIMOTEKHU

2.1 Mopens uepapXuu MporpaMMHBIX HHTEpQEeHcoB

- |SelectResult

i

F - ISelectUnionStep 01

-© |SelectLimitStep © ISelectOffsetStep © |ISelectAfterLimitOffsetStep

L - |SelectOrderByStep

! I

- ISelectHavingStep - |SelectHavingConditionStep

T

-© |SelectGroupByStep

[ ]

-© ISelectWhereStep -° |SelectConditionStep
-© |ISelectFromStep -© ISelectJoinStep
-© |SelectStep -© |SelectOnConditionStep

?

- |DSLContext

Pucynok 2.1 — I'pad 3aBucumocteii unrepdericon

Onwupasice Ha NPOBEACHHBIN aHanu3 (1. 1.2) ObLIO MPUHATO PEIICHUE IS KaXA0ro
SQL Clause (Select, From, Where wu T.1.) BblACHUT, uHTEpDeiic [2] ¢
COOTBETCTBYIOIIUMH METOJJAMH U TOCTPOUTh C TIOMOIIBIO 3TUX HUHTEPPEHCOB
Hepapxuio MOKa3aHHYI0 Ha CM. PUCYHOK 2.1:

MoOXHO 3aMeTuTh, YTO y OONBIIMHCTBA MHTEp(EHCOB B HA3BAaHUH TPUCYTCTBYET
noctdukc Step (Lar) [3], aTo moapazyMeBaeT, 4TO KaKJIOMY BbI30BY (DYHKIIUU B CTHJIC
Fluent API cootBeTcTBYeT CBOI¥A 1HIAT.
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IIpumep:

public static string From_ex2()

{
using (var create = DSL.Query)
{
var orders = Table("Orders");
var result = create
.Select(orders.Field("OrderId")) //< SelectStep
.From(orders) //< FromStep
.Result;
return Program.Formatted(result);
}
}

2.2 Onucanue GpyHKIHOHANA UHTEP(DENcoB

Hutepdeiic 1SelectResult

public interface ISelectResult : IQueryStatisticsProvider, ITablelLike,
IFieldLike, ISelectItem
{

QueryRoot Result { get; }
string SQL { get; }
ISelectResult As(string alias);

OOt HTEepdelic, KOTOPbIH HacaeayroT Bce uHTEepdeiichl [4] ¢ mocthukcom Step.
CsoiictBo Result ¢ Bo3BpamiaembiM THIOM QUEryRoOt xpaHuT B ceOe OOBEKTHYIO
MOJIEJIb 3ampoca B BUJIE AepeBa, CM. PUCYHOK 2.2:

SQL: ¥ QueryRoot {2]
v CTE

With CTE as (Select * From) v SubQuery {1]

Select Orders.OrderID » UnionSubQuery
From Orders v UnienGroup {1}
¥ UnionSubQuery {6]
v SelectList {1}
SelectItem : Orders.OrderID
w FromClause {1}
DataSource : Orders
» WhereClause {8}
» HavingClause
» GroupByClause {@]

» OrderByClause

Pucynok 2.2 — O0bekTHast MOJIENb 3anpoca
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O0nexkTHAs MOI€]Ib

YroObl MOyduTh OOBEKTHYIO MOJIEIh 3alpoca MOJIh30BATENb JODKEH HPUCBOUTH
cBoiictBy SQL cTpokoBoe BhIpakeHHe, rae U OyaeT coxaepikarcs cam 3ampoc SQL.
Jlanee naHHOE CTPOKOBOE BBIpOKHHE OYyIeT NpOaHAIM3UPOBAHO M pa3dUTO Ha
OTAENbHBIE Y3JIbl aOCTPAKTHOTO CUHTAKCUYECKOTO JIEPEBa C MOMOIIBIO CYIIECTBYIOIINX
CHHTAKCUYECKUX M JICKCMUECKUX aHAJIM3aTOPOB, HAMHMCAHHBIX C HCIOJIb30BAHUEM
nporpammbl COCO/R. CgoiictBo SQL comepxutcst B KOpHE 00BEKTHON MoJIenn (Kiace
QueryRoot) oHo moctymHO I 4TeHWs W Ui 3anucu, a B uHTepdeiice |SelectResult
TOJBKO JJISI YTEHUSI TaK Kak IMojb30BaTenb Hamiero APl [oMkeH CTpoUTh 3ampoc
YyacTsMHU CHavalna B npeanoxennn Select, 3arem From u t.1.

Coco/R — mporpamMma reHepanuy KOMIIAISATOPOB WJIM WHTEPHPETATOPOB S3BIKA.
[Iporpamma uwntaer ¢ain ¢ arpuOyTHBHOM TIpaMMaTHKON peanu3yeMoro s3bIka,
ommcanHo B ¢popme PBH® (Pacmmpennas ¢dopma bakyca — Haypa, EBNF) u
TeHEepUpYyeT psl pailiios:

— HCXOJHUKHU JIGKCHUECKOTO aHanmu3aTopa (CKaHepa), padoTaeT Kak KOHEUHBIH
aBTOMaT.

— HCXOJHWKU CMHTaKCUYECKOIr0 aHaiu3aTopa (mapcepa); UCHoIb3yeT METOIUKY
HUCXOJIAIIETO PEKYPCUBHOTO CITyCKa.

— wuHdopManroHHbie (aiiibl (J0T, TA0IHIIA JIEKCEM SI3bIKA).

Ucnons3zoBanne Coco/R sBisiercst oueHb npocThiM. Co3qaBaeMblil TPOrpaMMon Kox
SBJIIETCSL OBICTPBIM M JIETKUM JUJIsl MOHMMaHUs. Pa3paboTka cBOEro si3plka 3aKJII0YaeTCst
B pa3paboTke daia TpaMMaTHKU si3bIka. B rpamMmaTuky s3bIKa J100aBIIseTCS
CHELMATBHOTO BHJIa KOMMEHTApUH (. .), B KOTOPBIX 3aKIIOYEH KOJ ISl BBIOJIHEHUS
JIOTIOJIHUTENBHBIX AelicTBUA. Kak mpaBuio, 3To Ko JUist 3aHECEHUs JaHHBIX B TaOJIMIIbI
UIEHTU(UKATOPOB, T€HEPAIMU KO/IA UM €r0 MHTEPIPETALUU.

[ToyuuBLieecs: AEpEBO XPAHUTCS B HAITMCAHHBIX y’K€ BPYUHYIO KJIaccax, KOTOPBIE U
IPEICTABISIOT IS TIOJIh30BaTeNsl OOBEKTHYIO MOJIEINb 3ampoca [5]:

— QueryRoot — kopeHb MOICIH;

— UnionGroup — rpymma coojaeparias B ce0e 1moa3anpocsl 00beTMHEHHbIC
onepatopom UNION;

— UnionSubQuery — moazanpoc coaepxainuii B cede crimcku: Select, From, Where,
Having, Group By, Order By.

15



Peanu3ys nanuslii nuHTEpdEiic, MBI IPEIOCTABIAEM BO3MOKHOCTh MOJIB30BATEINIO
MOJIYYUTh MoCcTpoeHHbIN ¢ momoIbio APl SQL-3anpoc Ha mobom 1iare 1100 B BUIE
00BEKTHOM MOJIE/IH, TH00 B BUE CTpOoKH (cBoiicTBO SQL).

Hurepdeiic 1SelectUnionStep:

public interface ISelectUnionStep : ISelectResult

{
ISelectOrderByStep Union(Action<ISelectStep> selectAction);

ISelectOrderByStep UnionAll(Action<ISelectStep> selectAction);
ISelectOrderByStep Union(ISelectResult select);
ISelectOrderByStep UnionAll(ISelectResult select);

}

WNutepdelic, mpeaocTaBisOmMUil METOAbl JJIi OOBEIUHEHUs JBYX I10]3alpPOCOB
noao6Ho Union onepatopy B SQL-3anpoce. B nannom uHTepderice ecTh 2 meperpyskH,
OJIHa M3 KOTOPBIX MPUHUMAET B KAYECTBE MapaMeTpa CChUIKY Ha (PYHKIMIO, KOTOpasl B
pe3yibTaTe BhI30Ba BEpHET HaM 00BEKT, conepxkamuii B cedbe SQL, npyras neperpyska
NPUHUMAET cpasy 3TOT o0beKT. lepBrlii BapuaHT y0O€H TE€M, YTO MOJIB30BATENI0 HE
MPUXOJUTCS CO3/]aBaTh HOBBIM 00BEKT /it hopmupoBanus 3anpoca SQL, oH co3naercs
BHYTPH METOJIa.

Ha srtame peamm3anuu JaHHBIX METOJOB CTOMT y4YeCTh OTPAaHWUYCHUS, KTOTOPHIC
omucanbl B cramapte SQL.  CymecTByroT JBa  OCHOBHBIX  IIpaBuIa,
perIaMeHTHPYIOIINE TIOPSIIOK MCITONIb30BaHusI oriepatopa Union:

— YHCIO W TIOPSAIOK H3BJICKAGMBIX CTOJOIIOB JODKHBI COBIIAJaTh BO BCEX
00BEIMHSAEMBIX 3aIIPOCAX;
— THIBI JAHHBIX B COOTBETCTBYIOIIMX CTOJIONAX JIOJKHBI OBITh COBMECTHUMBI.

Omnpenenenus CTOJOIOB, JaHHBIE W3 KOTOPBIX M3BIEKAIOTCS B OOBEIUHSEMBIX
3ampocax, He JOJHKHBI COBMaNaTh, OJHAKO JOJDKHBI OBITH COBMECTUMBIMHU IYyTEM
HESBHOTO NpeoOpazoBanmsi. ECM THIBI JaHHBIX Pa3IMYarOTCs, TO MOTYYUBITUNACS THIT
JAHHBIX OMpEIEIIeTCS Ha OCHOBE TIPABWJI OYEPETHOCTH THIIOB MAHHBIX (IS
koHkpeTHol CYBJI). Ecnu Tumsl cOBMaiaOT, HO pa3iMYarOTCsS B TOUHOCTH, MaciliTade
WIA JJUHE, pe3ylbTaT ONpEeNeNsieTcs Ha OCHOBE TNPaBWI, HCIHOIb3YEMBIX IS
oObenuHeHUsT BbipaxeHud (s konkpetHoit CYBJI) [6]. Tumbl He ompeneicHHbIC
ANSI, takue xak DATA u BINARY, 00bIYHO JOJDKHBI COBIAIATh C JIPYTUMH
CTOJIOIIAaMU TaKOTO K€ HECTAH/IapTHOTO THIIA.

Hurepdeiic 1SelectLimitStep

public interface ISelectLimitStep : ISelectUnionStep

{
ISelectOffsetStep Limit(int val);

ISelectOffsetStep Limit(string limit);
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WUuTtepdeiic mpemocTaBiaseT METOAbl JUIsl OTPAaHWYEHUS KOJIMYECTBA CTPOK,
BBIBOJIMMBIX TI0CJIC BBIMIOJIHEHHS 3arpoca. JDKBUBaJIGHT Takux SQL orepaTtopoB Kak
TOP, LIMIT, ROWNUM (B 3aBUCHMOCTH OT UCIOJIB3YEMOT0 JHAICKTA).

Hurepdeiic 1SelectOffsetStep

public interface ISelectOffsetStep : ISelectUnionStep

{
ISelectUnionStep Offset(int val);

ISelectUnionStep Offset(string offset);

Meton Offset mpemocTaBiseT BO3MOKHOCTh MPOIMYCTUTh 33JaHHOE KOJIMYECTBO
CTpPOK Tepe] BRIBOIOM pe3ynbrata SQL 3ampoca.

Hutepdeiic 1SelectOrderByStep

public interface ISelectOrderByStep : ISelectLimitStep

{
ISelectLimitStep OrderBy(params string[] sortingItems);

ISelectLimitStep OrderBy(params IOrderByItem[] orderByItems);

HNHuTtepdeiic, npeaocTaBisSIONIMNA METOJIbI JUII COPTHUPOBKU PE3yJIBTHPYIOIIETO
MHOXxecTBa. DkBuBanieHT Order by clause B SQL.

HeoOs3arenpHbiil (onmumonanbHbii) mapamerp omnepatopoB SELECT u UNION,
koTopblii o3Hauaer yto omneparopsl SELECT, UNION Bo3Bpamiaior HabOp CTpOK,
OTCOPTHPOBAHHBIX M0 3HAYEHHUSIM OJIHOTO WJIM OoJiee cToJIOHOB. Ero MO>XKHO MPUMEHSTh
KaK K YHCJIOBBIM CTOJOIIAM, TaKk U K CTPOKOBBIM. B mocieaHem ciydae, COPTUPOBKA
OyZeT NpOUCXOIUTh N0 aNI(haBUTY.

Ucnons3oBanue mnpemnoxkenuss ORDER BY sBasiercss eIMHCTBEHHBIM CIIOCOOOM
OTCOPTHPOBATH PE3YIbTUPYIOMINN HA00p cTpoK. be3 atoro npemnoxenus CYB]/] moxeT
BEPHYTHh CTPOKU B JtoOoM mopsnke. Ecnu ynopsgouenune neobxoanmo, ORDER BY
nosmkeH npucytctBoBath B SELECT, UNION.

CopTupoBKa MOXET MPOU3BOAUTHCS KaK MO BO3PACTAaHUIO, TaK U MO yOBIBAaHHUIO
3HAYECHUM.

— mnapamerp ASC (IO yMOJYaHHIO) YCTAHABJIMBAET MOPSIOK COPTUPOBKHU IO
BO3PACTaHUIO, OT MEHBIIINX 3HAYECHUN K OOJIBILINM;

— mnapamerp DESC ycTanaBnuBaeT MOpPSIOK COPTUPOBKU IO YOBIBAHMIO, OT
OOJBINX 3HAYCHUI K MEHBIIINM,

Ecnu cronben pe3yibTaToB 3ampoca, MCIONb3yeMbIH JIsl COPTUPOBKH, SIBISETCS
BBIYMCIIIEMBIM, TO Y HEr0 HET MMEHH, KOTOPOE MOXKHO YyKa3aTb B NPEIIOKECHUU
COPTHPOBKU. B TakoM ciydae BMECTO HUMEHH CTOJOLA HEOOXOOUMO YyKas3aTh €ro
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NOPSJIKOBBIA HOMEpP WJIM NOBTOPUTH BbIpaxkeHue B mpemioxkenun ORDER BY.
Hcnonp3oBanue HoMepa cToibna - 0ojee cTapblil criocod, KOTOPbI HE PEKOMEHTyeTCs
K NPUMEHEHMIO, Kak OoJjiee NOJBEP>KEHHBIM omMOKaMm (Hampumep, IpU HW3MEHEHUU
nopsiaka ctoaomoB B npeioxkennn SELECT).

Hurepdeiic 1SelectHavingStep

public interface ISelectHavingStep : ISelectOrderByStep
{

ISelectHavingConditionStep Having(Condition condition);
ISelectHavingConditionStep Having(string condition);

WNurtepdelic, NpeaocTaBisSIOMMN METOMAbI I 3aJaHHUs YCIOBUW arperaTHbIM
¢byHknusM B 3anpoce. DxkBuBanieHT Having clause B SQL.

HeoOs3arenpHblil (onmmoHansHbI) napamerp omepatopa SELECT s ykazanus
yCJIOBUSI Ha pe3yibTaT arperatibix pynkiuid (MAX, SUM, AVG, ...).

HAVING <ycnoBus> ananorndeH WHERE <ycnoBusi™> 3a UCKIIOUYEHHEM TOTO, YTO
CTPOKU OTOMpAIOTCSl HE MO 3HAYEHMSIM CTOJIOLIOB, @ CTPOSITCS U3 3HAUEHUH CTOJIOIOB,
ykazanHeix B GROUP BY, u 3HaueHuil arperaTHbIX (DYHKIMI, BBIYACIECHHBIX JJIS
K10 rpymibl, oopasoBanHoit GROUP BY [7].

Heob6xoaumo, urodsl B SELECT Obutn 3aaHbl TOJIBKO TpeOyemble B BBIXOJIHOM
noToke cTonoIpl, nepeurciennsle B GROUP BY w/unu arperupoBaHHbIE 3HAUEHUS.
Pacnpoctpanénnas ommbOka — ykazanue B SELECT cronbua, mpomyieHHOTro B
GROUP BY.

Ecou mapamerp GROUP BY B SELECT He 3aman, HAVING npumensercs k
«TPYIIe» BCeX CTPOK Tabmuilel, mosHocThi0 nyonupys WHERE (momyckaercs He BO
BCeX peanuzanusax crangapta SQL).

Hurepdeiic 1SelectWhereStep

public interface ISelectWhereStep : ISelectGroupByStep

{
ISelectConditionStep Where(string condition);
ISelectConditionStep Where(Condition condition);
ISelectConditionStep WhereExists(Action<ISelectStep> selectAction);
ISelectConditionStep WhereExists(ISelectResult select);
ISelectConditionStep WhereNotExists(Action<ISelectStep> selectAction);
ISelectConditionStep WhereNotExists(ISelectResult select);

WuTtepodeiic, mpenocTaBisieT METOABI SKBUBaJIeHTHBIC onepatopy Where B SQL st
ONpENENEHUs] YCJIOBHUA IIOMCKAa CTPOK, BO3BpPALAEMBIX 3ampocoM. B naHHOM
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uHtepdeiice ectb 2 meperpy3ku metogoB WhereEXists u WhereNotEXists, onna u3
KOTOPBIX TIPUHUMAET B Ka4eCTBE IMapaeMTpa CChUIKY Ha (PYHKIIHIO, KOTOpasi B pe3ybTaTe
BBI30Ba BEpHET HaM O0OBEKT, coaepkamuii B cedbe SQL, apyras meperpy3ka mpuHMaeT
cpasy 3TOT 00BeKT. [lepBbIil BapuaHT y00€H TeM, YTO TOJIB30BATEII0 HE MPUXOAUTCS
co3/laBaTh HOBBIM 00BEKT JIs1 (hopmupoBanms 3anpoca SQL, oH co3gaeTcs BHYTpHU
METO/Ia.

Hurepdeiic 1SelectGroupByStep

public interface ISelectGroupByStep : ISelectHavingStep

{
ISelectHavingStep GroupBy(params string[] groupingItems);

ISelectHavingStep GroupBy(params IGroupingItem[] groupingItems);

WuTepdeiic mpenoctaBisieT METOIbI IKBUBaNEHTHBIE onepaTtopy Group By B SQL
ucnoiaszyemoro ¢ arperatibiMu pyHkuusmMu (COUNT, MAX, MIN, SUM, AVG) nns
TPYNIUPOBKU PE3YJIbTUPYIONIETO HAOOpa OJTHUM UM HECKOJIBKUMHM CTOJIOIAMH.

Heo6xoaumo, uro6sl B SELECT Obutn 3aanbl TOJIBKO TpeOyemble B BBIXOJIHOM
noToke ctojo1bl, nepeuncieHasie B GROUP BY u/unu arperupoBanHbie 3HaUCHUS.

SQL mpenocrtaBiisieT HaM BO3MOKHOCTh pa3OuUBaTh JIO0YIO TaOJIUILy HA JIOTUYECKUE
IpyNIbl (KATETOPUH) U BBIUUCISATH arperaTHble CTaTUCTHYECKUE (DYHKIIMKM HAKaXI0l U3
stux rpynim. st atoro u cinyxut npegioxkenne GROUP BY.

Hurepdeiic 1SelectConditionStep

19



public interface ISelectConditionStep : ISelectGroupByStep

{
ISelectConditionStep Or(string condition);

ISelectConditionStep Or(Condition condition);

ISelectConditionStep OrNot(string condition);

ISelectConditionStep OrNot(Condition condition);
ISelectConditionStep OrExists(string expression);
ISelectConditionStep OrExists(Action<ISelectStep> selectAction);
ISelectConditionStep OrExists(ISelectResult select);
ISelectConditionStep OrNotExists(string expression);
ISelectConditionStep OrNotExists(Action<ISelectStep> selectAction);
ISelectConditionStep OrNotExists(ISelectResult select);
ISelectConditionStep And(string condition);

ISelectConditionStep And(Condition condition);

ISelectConditionStep AndNot(string condition);

ISelectConditionStep AndNot(Condition condition);
ISelectConditionStep AndExists(string expression);
ISelectConditionStep AndExists(Action<ISelectStep> selectAction);
ISelectConditionStep AndExists(ISelectResult select);
ISelectConditionStep AndNotExists(Action<ISelectStep> selectAction);
ISelectConditionStep AndNotExists(ISelectResult select);

WNuTepdetic mpeaocTaBaseT METOAbl SKBHUBAJIECHTHBIC JIOTHUYECKHUM OIEpaTopaM B
si3pike SQL 111 mornyeckoro 0ObeTMHEHNUS HECKOJIBKUX YCIIOBHM.
Yenosus ombopa

B SQL wucmonp3yercs MHOXKECTBO YCIOBUN OTOOpA, MO3BONSIOMUX YP(PEKTUBHO U
€CTECTBEHHO CO33/IBaTh Pa3IMYHbIC THITbI 3a[TPOCOB.
[Tath npenukaroB (yciaoBuii), onpeaencHubix ctanaaprom ANSI/ISO:
— CpaBHCHHE — 3HAYCHHUE OJHOTO BBIPAKCHHS CPABHUBACTCS CO 3HAYCHUEM
APYToro;
— TpOBEpKa Ha MPUHAHKEHOCTh IUATIO30HY;
— TpOBEpKa HAJIMYU BO MHOXECTBE;
— TpoOBEpKa Ha COOTBETCBHE IIA0JIOHY — TIPOBEPSETCS COOTBETCYTET JIU
CTOKOBOE 3HA4YEHHUE, COJIePrKaIIeecs: B CTOJIOIE, ONPeIeIICHHOMY Ma0JIOHY;
— TpoBepka Ha paBeHCTBO 3HaueHUt0 NULL.

Hurepdeiic 1SelectJoinStep
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public interface ISelectJoinStep : ISelectWhereStep

{
ISelectJoinOnStep Join(ITable table);

ISelectJoinOnStep RightJoin(ITable table);
ISelectJoinOnStep LeftJoin(ITable table);
ISelectJoinOnStep InnerJoin(ITable table);
ISelectJoinOnStep FullJoin(ITable table);

ISelectJoinOnStep Join(string table);

ISelectJoinOnStep RightJoin(string table);
ISelectJoinOnStep LeftJoin(string table);
ISelectJoinOnStep InnerJoin(string table);
ISelectJoinOnStep FullJoin(string table);

ISelectJoinOnStep Join(IName name);

ISelectJoinOnStep RightJoin(IName name);
ISelectJoinOnStep LeftJoin(IName name);
ISelectJoinOnStep InnerJoin(IName name);
ISelectJoinOnStep FullJoin(IName name);

WNurtepderic mnpenocraBisieT MeToAsl SkBUBajeHTHbIe omeparopy JOIN B SQL
UCIOJIB3YEMOro JUIsl OOBEAMHEHMsI CTPOK W3 JBYX WM Oosee TabIuI Ha OCHOBE
COOTBETCTBYIOILIETO CTOJIOLA MEXKy HUMH.

JOIN - omepatop s3pika SQL, KOTOpBI SBISETCS pealu3aleil omnepanuu
COEJIMHEHUs pesiuuoHHOW anreOpsl. Bxoaut B mpemnoxenne FROM omneparopos
SELECT, UPDATE u DELETE.

Omnepanus coenuHeHUs, Kak W Jpyrue OWHApHBIE OMepaliy, MpeaHa3HaueHa AJis
oOecrieueHusT BEIOOPKU JAHHBIX W3 JBYX TAOJHWI] M BKIIOYCHHS JTHUX JaHHBIX B OJUH
pe3yabTupyromuii Habop. OTIMYUTEIBHBIMU OCOOCHHOCTSIMU ONEpalid COEAUHEHUS
SBIISIIOTCS CIEAYIOLIHE:

— B CXeMy TaOJuIbI-pe3yibTaTa BXOMST CTOJOIBI O00EMX HMCXOMHBIX TaOJIHIL
(TabnuI-omepaHioB), TO €CTh CXeMa pe3yJibTaTa SBISETCS «CHETIICHUEM
CXEM OTEepaH/IOB;

— KaXJas CTpOKa TaONUIbI-pe3ysbTaTa SIBISIETCS «CIETJICHHEM)» CTPOKU W3
OJIHOM TaOJUIIBI-OTIEpaHa CO CTPOKOW BTOPOI TaOJIMIIBI-ONIepaH/Ia.

Omnpenenenne TOro, Kakhue WMEHHO HCXOJHBIC CTPOKHM BOWIYT B pe3ylbTaT W B
KaKMX COYETAHWsX, 3aBUCHUT OT THIIAa OIMEpaIlMi COEAWHEHUS M OT SBHO 3aJaHHOTO
YCIIOBUSI COCAMHEHMSI. Y CIIOBUE COEAMHEHHUS, TO €CTh YCJIOBHE CONOCTaBIEHUS CTPOK
UCXOAHBIX TaONHIl JOPYr C JPYroM, HpPEACTaBisieT COOOM JIOTMUECKOE BBIpaKEHHE
(npenukar).

[Ipu HEOOXOMMMOCTH COEAMHEHUS HE JBYX, a HECKOJIBKUX TaOJHIl, Omeparus
COEIMHEHHMSI IPUMEHSIETCSI HECKOJIBKO pa3 (Iocaea0BaTeIbHO).

Hutepdeiic 1SelectJoinOnStep

21



public interface ISelectJoinOnStep
{

ISelectOnConditionStep On(string condition);
ISelectOnConditionStep On(Condition condition);

Wurepdeiic nmpeaocTaBisieT METOAbI I 3aJaHKs yCIOBUS OOBCIUHCHUS TaOHI,
ykasanubix B JOIN Clause.

Jl1a co3aanust MPOU3BOIBLHOTO 0ObETUHEHHS PEAYCMOTPEHBI J1Ba Criocoda:

— npuMeHuTh cuHTakcuc JOIN;
— npumenuTtb cuHtakcuc WHERE.

Crangapt ANSI SQL-92 npennuceiBaer npumeHsTs cuHTakcuc JOIN, HO Ooree
ctapeie cranaaptel SQL pexomenayiot npumensts WHERE. Otciona cnenyet, uto 06a
CHUHTAaKCHCa 3aKOHHBI JJ1s1 00abpInHCTBa KoMMepueckux CYB/I.

HuTepdeiic 1SelectFromStep:

public interface ISelectFromStep : ISelectWhereStep
{

ISelectJoinStep From(params string[] dataSources);
ISelectJoinStep From(params IFromClauseItem[] dataSources);

Nurepdeiic nmpenocTaBisieT METOIbI SKBUBajeHTHBIE oniepatropy FROM B SQL st
yKa3aHus HUCTOYHUKOB JAaHHBIX.SQL From sBisercs MCTOYHMKOM Habopa CTpOK,
KOTOpBI OyneT wmcronb3oBatbess B Data Manipulation Language (DML). dannoe
MpEeIOKEHUE TTPEAOCTAaBUT HAOOP CTPOK, KOTOPHIA OyJeT 0TOOpaKaThCsi C TOMOIIbIO
oneparopa Select, ucrounuka 3HaueHuid B omeparope Update u 1eneBbIX CTpOK,
KOTOpbIe OyAyT yaalieHbl B MHCTpyKLuK Delete.

Hutepdeiic 1SelectStep

public interface ISelectStep : ISelectFromStep

{
IQueryModifier QueryModifier { get; }
UnionSubQuery ActiveUnionSubQuery { get; }
ISelectStep Select();
ISelectStep Select(params string[] strSelectItems);
ISelectStep Select(params ISelectItem[] selectItems);
ISelectStep SelectDistinct(params ISelectItem[] selectItems);
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WuTepdeiic nmpepoctaBisier MeToAbl dKBHBasieHTHBIe omnepatopy SELECT B SQL
JUTsl BBIOOpA TAaHHBIX U3 YKa3aHHBIX UCTOYHHUKOB.

Omnepatop Bo3BpamaeT HoJib Wik Oojiee cTpoK. CIUCOK BO3BpALIAEMBIX CTOJOIIOB
3a7la€TCs B 4acTh oreparopa, HazbiBaemonl npemioxennem SELECT. Ilockonsky SQL
ABIIETCS AeKiIapaTuBHbIM si3bIkoM, 3anpoc SELECT ompeaenser numib TpeOoBaHUS K
BO3BpAIllaeMOMY Ha0Opy [IaHHBIX, HO HE€ SBISETCA TOYHONM MHCTPYKLIHMEH MO HUX
BboluncieHno. CYB/] tpancaupyer 3anpoc SELECT B BHyTpeHHUI IUIaH UCIIOJHEHUS
(«query plan»), KOTOpBI MOXET pa3nu4yaThCs AaKe JJIsI CHHTAKCUYECKH OJIMHAKOBBIX
3anpocoB U oT KoHKpeTHO CYB/I.

Hutepdeiic IDSLContext

public interface IDSLContext : ISelectStep

{
IWithAsStep With(string alias);
IDSLContext With(ICommonTableExpression cte);

Wutepdelic, SBasiomuiics KOPHEM JIepeBa UEpApXUU UHTEPHENCOB, MPEIOCTABISIET
METOJIBI JIUIS 3aJaHus OONMX TaOIMUHBIX BhIpaskeHui skBuBanieHTHO WITH Clause B
SQL. JlamHbii wuHTEepdeiic, 1O CyTH, ONHUChIBaeT ©0a30BbI  (PYHKIIMOHAI
YHUDHUITUPOBAHHOTO JTUAJIEKTa, KOTOPBIN MOIXOIUT 11 BceX SQL auanekToB.

Hnmepdpeticot 011 06vekmos BJ]
Nurepdeiic INamespace

K mpoctpancTBaM MMEH OTHOCSTCS: CepBep, IMaKeT, cxema, 0a3a maHHbIXx. Cxema
0a3pl manHbIX (oT anri. Database schema) — e€ cTpykrypa, omnucaHHas Ha
dbopmansHOM s3bike, noanepxkuBaeMoM CYBJl. B pensunoHHBIX 0a3ax JaHHBIX cXema
omnpenenseT TaOaullbl, MOJISI B KaXa0l Tabiuile (OOBIYHO ¢ yKa3aHUEM HMX Ha3BaHWUS,
TUIA, 0053aTEILHOCTH), U OTPAHUYEHUSI IIEJIOCTHOCTU (IIEPBUYHBINA, MOTCHIIMAIBHBIE U
BHEIIIHUE KJIIOUU U IPYTUE OTPaHUUYCHUS).

public interface INamespace
{
/// <summary>
/// Bo3BpawaeT Ha3BaHME MPOCTPaAHCTBA MMEH.
/// </summary>
string Name { get; }
/// <summary>
/// True - ecnu 3TO NPOCTPAHCTBO WMMEH MUCMONb3YyeTCA MO YMONYAHUI0
/// </summary>
bool Default { get; set; }
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Cxembl B 0011IeM ClIy4ae XpaHATCS B CIOBAape JaHHBIX. XOTS CXeMa ONpe/esieHa Ha
A3bIKe 0a3bl JAHHBIX B BHJI€ TEKCTA, TEPMUH YacTO HCIHOJB3YETCs sl 0003HAYEHMSI
rpauyecKoro NpeACcTaBIEHUs! CTPYKTYphl 0a3bl TaHHBIX.

OCHOBHBIMU O0BEKTAMHU IpauUEeCcKOro MPEACTABICHUS CXEMBI ABIISIOTCS TAOJINLIbI
Y CBS3H, OIIPEACIIIEMbIC BHEIIHUMHU KIIFOYAMH.

[Taker — 3TO 00BEKT 0a3bl NaHHBIX, KOTOPBIM IPYNIIUPYET JOTUYECKH CBA3AHHbBIC
TUIBI, NIPOrpaMMHbIE 00BbEKTHl U noanporpaMMbl SQL. [lakeTsl 0OBIUHO COCTOST U3
JIBYX YacTel, cienu(uKaIiy 1 Teja, XOTs HHOT/Aa B TeJe HeT HE0OXOAUMOCTH.

Crnenudukanus maketa — 3TO HHTepdeiic ¢ BallUMU MNPWIOKEHUSMHU; OHA
OOBSBJISICT TUIIBI, IEPEMEHHBIC, KOHCTAHTBI, UCKIIOUEHUS, KypCOPBI U TOAIPOTPAMMBI,
JOCTYIHBIE Il MCIHOJIB30BAHMS B TAKeTe. T€ll0 makeTra IOJHOCTBIO OIPEAEISIET
KypCOpBI M MOAIPOrPaMMBbl, TEM CaMbIM peaan3ys ceuu(UKALUIO MaKeTa.

Hutepdeiic ITable

Janueiii  uHTEpdeic pearusyloT CreHepUpOBaHHBIE  KJIACChl  TaONMIl U
MPEICTaBJICHUM.

Tabnuua — cnenuanbHblil TUN JaHHBIX SQL, KOTOpBI MOXET OBITh MCIHOJB30BaH
JUISL XpaHEHUsl pe3yJbTUpYolero Habopa mnsi oOpabotku B Oymymiem. Tum table
UCIIOJIB3YETCSl B TMEPBYIO oOuepedb Il BPEMEHHOTO XpaHeHHss Habopa CTpOK,
BO3BPAIIAEMBIX KaK PE3yJIbTUPYIONUN HA00p GYHKIIMU C TAOJIMYHBIM 3HAUYCHUEM.

B obmem en ywyae B uHcTpykiusax SQL Besne, riae MOMKHO HCHOIB30BATHCS MM
TaOJIUIbI, MOKHO MCIOJIb30BaTh € KBanuduuupoanHoe ums. Ctangapt ANSI/ ISO
SQL eme Oomnbie 0000ma€T MOHATHE KBATU(UIIMPOBAHHOTO MMEHHM TaOmuiel. OH
pasperiaeT co3gaBaTh MMEHOBAaHHOEC MHOXKECTBO TaOJMI], Ha3bIBaeMoe CxeMOul. BBl
MOXKeTe oOpamiaTbCsi K TaONUIlE OMNPEACIICHHON CXEeMbl ¢ HCITIOJIb30BAaHUEM
KBATH(UITUPOBAHHOTO UMCHH.

[IpencraBnenre — 3TO BUPTyalbHAs TaOIUIA, COAEPKUMOE KOTOPOH OTpeaesieTCs
3anpocoM. Kak u Tabiuiia, mpeacTaBieHue COCTOUT U3 Psijla UMEHOBAHHBIX CTOJIOIIOB U
CTpok JnaHHbIX. [loka mpencraBieHue He OyneT MNPOMHACKCHPOBAHO, OHO HE
CYIIECTBYeT B 0a3ze JaHHBIX KaK XpaHUMas COBOKYMHOCTh 3HaueHuil. CTpOKU H
CTOJIOII  JAHHBIX HW3BJICKAIOTCS W3 TaOJMIl, YKa3aHHBIX B  OMPEACIISIONIEM
MPEACTABIICHUE 3alpoce W JUHAMHYECKH CO3/IaBa€MbIX TMIPU OOpaIlEHUAX K
MPE/ICTABJICHUIO.
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public interface ITable : ITablelike
{

/// <summary>

/// Vma Tabnuupl

/// </summary>

string TableName { get; }

/// <summary>

/// Cxema 6a3bl faHHbIX B KOTOPOW HAaxXoguTCs AaHHaA Tabnuua
/// </summary>

string Schema { get; }

/// <summary>

/// TceBpoHUM

/// </summary>

string Alias { get; set; }

/// <summary>

/// BblpaxeHue BblbOpa BCex nosein Tabauupl
/// </summary>

/// <returns></returns>

string SelectAllFields();

Hurepdeiic Ifield

Wutepodeiic IField ucnonp3yercst ans peanuszanuu mojieit TabIuIl, IpeCTaBICHHM,
MO/13aIIPOCOB, OOITUX TAOJIUYHBIX BBIPAKEHUH.

Ecou B SQL-uHCTpYKIIMK yKa3aHO uUMs cToi0ma, o0biaHO SQL cam B COCTOSIHUU
OTIpPEJICNINTh, B KAKOW W3 YKa3aHHBIX B JTOM K€ WHCTPYKIIUU TaOJHUIl COIAEPIKUTCS
JMaHHBIN cTonOer,. OgHAaKO eciu B MHCTPYKIIUIO TPeOyeTCsl BKIIOYUTH JBa CTOJOIA W3
pa3NMYHBIX TaOJNMI, HO C OJMHAKOBHIMH HWMEHAMH, HEOOXOAMMO YyKa3aTh
KBAIM(PUIUPOBAHHBIE HMEHA CTOJOLIOB, KOTOpbIE OJHO3HAYHO ONPENESAIOT HUX
MecToHaxoxAeHue. Takoe KBamu(UUUPOBAHHOE HMS CTOJONA COCTOMT U3 HMEHU
TaOMuIbI, coJepkaliell cTojidel, W HWMEHU CTojOIa, pa3eIeHHBIX TOUYKOM.
KBanuduuupoBanHoe uMs cToslla MOKHO KCIOJIb30BaTh BMECTO KOPOTKOTO UMEHH B
uHCTpyKIusax SQL tam, rae ucnoas3yercs mpoctoe (HEKBAIU(DUIIMPOBAHHOE) UMSL.

Yto0bl co3/1aTh MCEBIOHUM MPOU3BOJIBHOIO CTOJIONA, MOKHO BOCIOJIb30BAThCS
MeroaoM AS. JIto0o# nceBAOHUM CTOI0LA — ATO Kakoe-HUOYAb UMs (aTbTEepPHATUBHOE,
BCIIOMOTATENIbHOE, HJICHTU(UKATOpP), KOTOPOE BBl YKa3blBaeTe IS TOTO, YTOOBI
YIOPABJISTH TEM, KaK 3ar0JIOBKH CTOJIOIOB OTOOPaXKAIOTCS MPHU BhIJa4€ PE3yIbTaTOB.
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public interface IField : ISelectItem, IGroupingItem, IOrderByItem,
IConditionFactory, IAggregateFactory, ISortingFactory, IExpression<IField>

{

/// <summary>

/// Wma nonsa

/// </summary>

string FieldName { get; }

/// <summary>

/// WMAa nona c nceBAOHMMOM Tabnuupl

/// </summary>

string NameInQuery { get; }

/// <summary>

/// TNceBpoHum Tabnauubl

/// </summary>

string TableAlias { get; }

/// <summary>

/// Co3paTb Konuw nonAa C HoBbiIM <paramref name="alias"/>

/// </summary>

/// <param name="alias">MceBooHum</param>

/// <returns>HoBoe none Tuna <see cref="T"/></returns>

new IField As(string alias);

Hutepdeiic ISubRoutine

public interface ISubRoutine
{
/// <summary>
/// Bo3BpawaeT uMMA NOAMPOrpPaMMbl
/// </summary>
string Name { get; }
/// <summary>
/// Bo3BpawaeT MpOCTPaHCTBO MMEH B KOTOPOM HaxXOAMTCA AaHHaA
noAnporpamma
/// </summary>
INamespace Schema { get; }
/// <summary>
/// 3apaeT 3HayeHue napameTpy MNOAMPOrpaMMbl
/// </summary>
void SetParameter(string name, object value);
/// <summary>
/// CnncoK BXOAHbIX\BbIXOAHbIX MapaMeTpOB MOAMPOrPaMMbI
/// </summary>
List<IParameter> Parameters { get; }

}
JlanHbIi uHTEpdEC pealu3yroT CreHePUPOBAHHBIE KJIACCHl XPAHUMBIX MPOIEAYp U
GbyHKIUH.
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Xpanuumas nporeaypa [8] — oObekT 0a3bl JaHHBIX, MPEICTABIISIONINA COOOU
HaO0op SQL-uHCTpYKIUI, KOTOPBI KOMIIMJIMPYETCS OJUH pa3 U XpaHUTCS Ha cepBepe.
XpaHuMble TPOLEAYpPhl OYEHb IIOXO0XKM Ha OOBIKHOBEHHBIE IMPOILIEAYPHl S3BIKOB
BBICOKOTO YPOBHSI, Y HUX MOTYT OBbITh BXOJHBIE M BBIXOJIHBIE MMAPAMETPHI U JIOKAJIbHbBIC
MIEPEMEHHBIE, B HUX MOTYT IMPOU3BOAUTHCA UYHCIIOBBIC BBIUMCICHHS W ONEpAalMU HaJ
CUMBOJIBHBIMH JTAHHBIMU, PE3YJIbTAaThl KOTOPBIX MOTYT IPHUCBAaUBAThCA MEPEMEHHBIM U
napaMeTrpaMm. B XpaHUMBIX TIpolieAypax MOTYT BBINOJHATHCS CTAHIAPTHBIC ONEPALINH C
0azamu gaHHbIX (kak DDL, tak u DML). Kpome Toro, B XpaHHMbIX HpOLELypax
BO3MOYKHBI LIMKJIbl U BETBJICHHS, TO €CThb B HHUX MOTYT MCIOJIb30BaThCS MHCTPYKLUU
YIPaBJIEHUs POLIECCOM MCTIOJIHEHMS.

XpaHuMble TPOLEAYpPhl TMOXO0XKH Ha OMNpeIessieMble IMOoJIb30BaTeieM (YHKIUU
(UDF). OcHOBHOE pa3iuyue 3aKJII04aeTcss B TOM, YTO MOJb30BATEIbCKHE (PYHKIUU
MO>KHO HMCHOJIb30BaTh, Kak U Jt000e JIpyroe BbipaxkeHne B SQL 3ampoce, B TO Bpems
KaK XpaHUMBbIE MPOLIETyPhI TOJKHBI OBbITh BbI3BaHbI ¢ TOMOIIbIO GyHKIIMN CALL:

XpaHuMble MPOLEAYPHl MOI'YT BO3BpAaIllaTh MHOXKECTBA PE3YyJbTaTOB, TO €CTh
pe3ynbTathl 3anpoca SELECT. Takue MHOecTBa pe3yIbTaTOB MOTYT 00pabaThiBaThCs,
UCIIOJIb3Ysl KYPCOpBI, APYTMMH COXPAaHEHHBIMH NPOLEAYypaMH, BO3Bpallas yKa3aTelb
PE3YJIbTUPYIOLIETO0 MHOXECTBA, JIMOO K€ MNPUIOKEHUSAMH. XpaHHUMbIE HPOLEAYpPbI
MOTYT TaKXe€ COJIepKaTh OOBSABICHHbIE NEPEMEHHBbIE Uil OOpabOTKH JaHHBIX MU
KypCOpPOB, KOTOpBIE II03BOJISIFOT OPIraHM30BaTh IUKI II0 HECKOJBKUM CTPOKAM B
tabmuue. Ctangapt SQL npenocrasisier 1is padoTsl Beipakenus IF, LOOP, REPEAT,
CASE u mHorme npyrue. XpaHUMbIE NPOLEIYpPbl MOTYT INPHUHUMATh NEPEMEHHBIE,
BO3BPAILATH PE3YIbTaThl WJIM U3MEHATH NIEPEMEHHbIE U BO3BpallaTh UX, B 3aBUCUMOCTH
OT TOTO, TJIe IepeMeHHasi 0ObSBIICHA.

[Tonb3oBaTenbCckue PYHKIIMU CXOJHBI C XPAaHUMBIMHU NPOLEAYPAMHU, HO, B OTIUYHE
OT HHUX, MOTYT NPUMEHATHCA B 3aMpocax TaK XK€, KaK M CHUCTEMHbBIE BCTPOEHHBIE
bynkuuu. I[lonb3oBaTenbckue GYHKIMHU, BO3BpaIlAlONIMe TaOJIUIBI, MOTYT CTaTh
anbTepHATUBOM ITpocMoTpam. [IpocMoTpsl orpannyensl oguuM Beipaxkenuem SELECT,
a TI0JIb30BaTENIbCKUE (PYHKIIMH CIIOCOOHBI BKIIKOYATh IOMOJHUTENbHBIE BBIPAXKEHHUS, YTO
MO3BOJISIET CO3/1aBaTh 00JIee CII0KHbBIE U MOIIIHbIE KOHCTPYKIIHH.

2.3Peanm3anus uaTepdericon

B nynkre 1.2 mbl ompenenwnuch ¢ ocHoBHbiMH SQL Clauses u mertomamu,
KOTOPBIE COOTBETCTBYIOT Kaxaomy Imary. COOTBETCTBEHHO OyAET JIOTHYHO YJIEIHTH
0co00e BHMMaHHUE peaju3allid OCHOBHBIX METOJOB Takux kak Select, From, Where,
Having, GroupBy u OrderBy.

Metopa Select

B xauecTBe aprymeHTa MeETOJ] NPUHUMACT OJWH WM HECKOJbKO OOBEKTOB,
peamm3ytomux uHTepdeiic ISelectitem. B manmHoM wuHTepdelice coaepKUTCS
enuHcTBeHHbIH MeTon AddToSelectList, koTopelii MoO3BOJsIET NO00ABUTH JJECMEHT B
3arpoc. Takum cmocoOoM MbI  aOCcTparupyemcss OT KOHKPETHBIX —peanu3aliuii
N00aBJICHMSI 3JICMEHTOB B CITUCOK BBIOpPAHHBIX ToJiel [9].
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Hepez: TCM KaK MbI I[O63BJ'I§ICM OJICMCHT B CIIMCOK MbI COXpPaHACM BCC TCKYHIHC
HCTOYHHKHN HOAaHHBIX, KOTOPBLIC YiKC COACPIKATCA B 3aIlIpOCC U COXPAHACM HCTOYHHKU
JaHHBIX IIOCJIC I[06aBJ'IeHI/I}I moJjei, TCM CaMbIM BBIYHUCIICM TC HMCTOYHUKH, KOTOPLIC
ﬂ06aBHHHCBaBTOMaTquCKH.

public ISelectStep Select(params ISelectItem[] selectItems)

{
if (selectItems == null)

throw new ArgumentNullException("selectItems");
// Collect dataSources which already exists in query
var previousDataSourceSet = new HashSet<DataSourceBase>();
_activeUsq.FromClause.Items.ForEach(ds => previousDataSourceSet.Add(ds));

foreach (var selectItem in selectItems)

{
selectItem.AddToSelectList(_queryModifier, _activeUsq);

}
// Collect dataSources after adding selectItems

var currentDataSourceSet = new HashSet<DataSourceBase>();
_activeUsq.FromClause.Items.ForEach(ds => currentDataSourceSet.Add(ds));
// and check if it contains new dataSources
// add them to _autoAddedDataSources
_autoAddedDataSources
.Append(currentDataSourceSet.Subtract(previousDataSourceSet));
return this;

DTO chenaHo MoToMy, YTO TeKyllas oObEeKTHash MOJEINb 3ampoca yXe MMEeT B cede
HEKOTOPYIO JIOTUKY, KOTOpasi aBTOMAaTHYECKH 100aBIsieT TabIuIy B 3alIpOC €CIIU BUIUT,
YTO CIUCOK BHIOPAHHBIX MOJIEH COEPKUT OJHO UM HECKOJIBKO MOJIEH TaOJIULIBI.

Metoa From

B xauecTBe aprymeHTa MeETOJ] NPUHUMACT OJWH MJIH HECKOJbKO OOBEKTOB,
peammsytomux untepdeiic IFromClauseltem [10]. B nanHoM unTepdetice coaepKuTcs
enuHcTBeHHbld Meton AddToFromClause, koTopblii mo3BossieT 100aBUTh HMCTOYHHUK
JAHHBIX B 3ampoc. JlaHHbII MHTEpEeHc pealn3yloT HE TOJbKO CTreHEPUPOBAHHbBIE
TAOJIMIIBI ¥ TIPEJCTaBICHHS U3 cxeMbl BJI, HO M MPOU3BOIHBIC TAOJIHUIBI M TIO3aMPOCHI,
KOTOPBIC TOXKE SBJISIOTCS HEIBHBIMA NCTOYHUKAMHU JTaHHBIX.

B mamHOM MeTOnEe BcEe aBTOMATHUYECKH JOOABJIEHHBIE WCTOYHUKH JTAHHBIX
MepeMeNIaroTCss Ha TO MECTO B 3ampoce, KOTOPO€ YKazal IOJb30BaTelb IPHU
ucrnoas3oBanun API. Eciin mosb30BaTess MCIIOIB30BaI MMOJIe Ta0IUIIBI B 3aIIpOCe, HO HE
no6asu Tadauiy Bo From clause, Tabnuiia 100aBUTCS aBTOMaTHUECKU. Tak e MOKHO
3aMEeTHTh, YTO U3 METOJIa YK€ BO3BpaIllaeTcsi HOBBIM 3Kk3eMIunip kiacca SelectJoinStep,
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KyJla TIepenaeTcs MOCIeTHIN J00aBICHHBIM HCTOYHUK JAHHBIX JJISl TOTO, YTOOBI MOKHO
OBLIO B JaJbHEHIIIEM CO3/1aTh CBA3b MEXK/Ty TTOCJICIHIUM U HOBBIM HCTOYHUKOM.

public ISelectJoinStep From(params IFromClauseItem[] items)
{
if (items == null)
throw new ArgumentNullException("items");
DataSource last = null;
for (int i = 9; i < items.Length; i++){
var currentDataSource =
items[i].AddToFromClause(_queryModifier, _activeUsq);
// If current dataSource was added automatically
if (_autoAddedDataSources.Contains(currentDataSource))
// then move it according to items position

{
_activeUsq.FromClause.Move(currentDataSource, i);
// delete this dataSource from _autoAddedDataSources
_autoAddedDataSources.Remove(currentDataSource);

}

// Save last dataSource
if (i == items.Length - 1)
last = currentDataSource;

}
Debug.Assert(last != null);

return new SelectJoinStep(this, last);

Metox Join

public ISelectJoinOnStep Join(ITable table)
{

return CreateJoinFromTableHelper(table, JoinType.Join);

private ISelectJoinOnStep CreateJoinFromTableHelper(ITable table, JoinType

joinType)

{
var rightDataSource = table.AddToFromClause(_dslContext.QueryModifier,

_dslContext.ActiveUnionSubQuery);

return new SelectJoinOnStep(_dslContext, _dataSource, rightDataSource,

joinType);
}

B xadecTBe aprymeHTa MeTOA NMPUHUMAET CIUHCTBEHHBIH OOBEKT peaTu3yrONTUi
untepderic ITable. JlanHbiii MHTEpdEic peanu3yloT HE TOJbKO CreHEPHUpPOBAaHHBIC
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Tabnuipl cxembl bJl, HO U mpeacTaBIeHUs, a TakKe O0IIHMe TaOJIUYHBIC BHIPAKCHUS U
IPOM3BOAHBIC TAaONMUIEl. ['J1aBHAs 3ajada 3TOTO METOJla COBIIAJIaeT C peanu3aluei
MeToaa From, mel mpocTo go0aBisieM TaOMUIly M MEpelaeM CO3JIaHHBIH MCTOYHUK B
JIPYrod Kiacc, B KOTOPOM YKaXKeM YCIOBHE CBSI3U JBYX OOBCIMHCHHBIX TaOJIHII.
JlaHHBI METON CYIIECTBYET B  HECKOJBKMX JK3EMIUIApax, TI€ B METOJ
CreateJoinFromTableHelper mepenmarorcst pasHble 3HaueHHS TepeducieHus. JlanHoe
MepeunciieHne WMeeT 5 3HaueHWH, YKa3bIBalOMMX TUI CB3U. (COOTBETCTBEHHO
ocraibHble 4 3K3eMInIapa Metoga RightJoin, LeftJoin, InnerJoin u FullJoin mmeror B
CBOCM HMMCHHU 3HAUYCHHUE TCPCUYUCIICHHS, YTO CAEIaHO Ui YA0OCTBa M COKpAIICHHUS
HanucaHusg Koma. Merox Join, mo cyTd, q00aBiseT €Ile OJUH HMCTOYHHK JAaHHBIX B
3almpoc U IMepefaeT JIEBBIM M IIpaBbli MCTOYHMKH B kiacc SelectJoinOnStep, rae B
JaNbHEHIIEM IMO0Jb30BaTENb YKAKET IO KaKOMy KpHUTEpHUIO, OyIyT OO0bEeIHMHEHbI
MCTOYHHKH.

Metoa Where

public ISelectConditionStep Where(ConditionBase condition)

{
if (condition == null)
throw new ArgumentNullException("condition");
var conditionsList = new ConditionsList(_sqlContext){condition};
var conditionStep = new SelectConditionStep(this,
_activeUsq.WhereConditions,
conditionsList);
_beforeGetResultConditionsActions
.Add(conditionStep.AddConditionsToParent);
return conditionStep;

Meron mnpuHMMaeT B KauecTBE apryMeHTa YCIOBHE, IO KOTOpOMY OyIyT
(buIBTPOBATHCS BHIOPAHHBIE MOJIS.

Oco0EeHHOCTh pean3allii JTaHHOTO METOJa 3aKII0YaeTcs B TOM, YTO OH HE
n00aBJIIeT YCIOBUSL B OOBEKTHYIO MOJIENb MO (paKTy BBI30BA METOJ/A, a TOJIBKO KOTJa
MOJIb30BaTENIb 3axoueT noiayuuTh SQL B Buae CTpOKM WM caMol Mojenu. Takou
MOAX0Jl 000OCHOBAH TE€M, YTO CIIMCOK YCJIOBUN B 0OBEKTHOM MOJICIIM PEAIM30BaH B BUJIC
nepeBa (CM. pHUCYHOK 5) HM 4TOOBI 3JIEMEHTHI OBUIM OOBEIMHEHBI KOPPEKTHO
HEO0OXOAMMO XpPaHUTh BPEMEHHBIN CIHUCOK YCIOBUW, C KOTOPHIM MbI Oynem paboTrath
MOKa TOJIb30BaTeNb 100aBiseT ycyioBus. M kak TONbKO moJib3oBatelb 3ampocutr SQL
100aBUTh BPEMEHHBIN CITHUCOK B 3aIpoC.
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AND

Pucynox 2.3 — Criucox ycioBuii
Metoa Having

Peannu3oBaH aHaJI0rM4HO MCTOOaY Where, I'1C TAaKXKC CIIMCOK IIPCACTABJICH B BUJC

JiepeBa U Bce ycloBUs J0OaBIAIOTCS B 3anpoc no (akty 3ampoca SQL.

public ISelectHavingConditionStep Having(ConditionBase condition)

{
if (condition == null)
throw new ArgumentNullException("condition");
var conditionsList = new ConditionsList(_sqlContext) {condition};
var conditionStep = new SelectHavingConditionStep(this,
ActiveUnionSubQuery.HavingConditions, conditionsList);

_beforeGetResultConditionsActions.Add(conditionStep.AddConditionsToParent);

return conditionStep;

Metoa GroupBy

Meron [1100aBisieT 3JIEMEHTHI, IO KOTOPHIM B pe3yJibTare 3ampoca OyIyT
CTpyIIHUPOBaHBI BEIOPAHHBIE 110J1s. B KauecTBe apryMeHTa MeTo ] IPUHUMAET OJIUH UITH
HECKOJIbKO 00BEKTOB, peanu3yronux uHrepdeiic IGoupingltem, xoTopsiii no0aBiseT

AJIIEMEHT B CIHMCOK 3JIEMEHTOB I'PYIIIMPOBKHU 3aMpoca.
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public ISelectHavingStep GroupBy(params IGroupingItem[] groupingItems)

{
if (groupingItems == null)
throw new ArgumentNullException("groupingItems");
foreach (var groupingItem in groupingItems)
{
groupingItem.AddToGroupByList(_queryModifier, ActiveUnionSubQuery);
}
return this;
}

public ISelectLimitStep OrderBy(params IOrderByItem[] orderByItems)

{
if (orderByItems == null)
throw new ArgumentNullException("orderByItems");

foreach (var orderByItem in orderByItems)

{
orderByItem.AddToOrderByList(QueryModifier, ActiveUnionSubQuery);
}
return this;
}
Metoa OrderBy

Meton mpenHasHaueH sl AOOABICHHSI DJIEMEHTOB, MO KOTOPBIM B pe3yibTaTe
3ampoca OyIyT OTCOPTHPOBAHBI BEIOpAaHHEIE TONIA. B KadyecTBe aprymeHTa MPUHUMAET
OMMH WJIM HECKOJbKO OO0BEKTOB, peanusymomux wuHTepdeiic  10rderByltem,
coaepxanuit equacTBeHHBIH MeToa AddToOrderByList.

[TouTH B Ka)K0M OMMCAHHOM BBIIIIE METOIE BCE AJIIEMEHTHI CITMCKOB PEaTu30BbIBATIN
uHTepdeic ¢ TOMOIBI0, KOTOPOTO IEMEHT CaM MOT J00aBUThH ce0st B CCOK. MOXKHO
3aMETHTh, YTO CUTHATYphl Y WHTEP(HEHUCHBIX METOJIOB OJWHAKOBHI. [lepBhIii mapameTp
— 9TO CEPBHUC KOTOPHIN pean3yeT JIOTUKY HU3KOYPOBHEBOTO TOOABJICHHS dJIEMEHTA B
OOBEKTHYIO MOJIEb 3ampoca, a BTOPOW MapamMeTp — 93TO cama MOJeNb (TeKyIIHid
MO3a1poc).

Peanuszanus narepdeiicoB 1ist 00beKkT0B b/{

[TpoBens ananu3 OBLIO MPUHATO PEIICHUE BBIACIUTH IS KaK10To 00bekTa b/l cBoit
uHTepdeic, pean3oBaTh 0a30BYI0 PYHKIIMOHAIBHOCTh B a0CTPAKTHOM KJIacce, a 3aTeM
npu resepanuu cxemsl b/l Hacaen0BaTh CreHepUPOBAHHBIE KJIACCHI OT a0CTPAKTHBIX.
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IIpocTpaHcTBa MMeH

HanomuumMm, uro B CYB/] npucyTcTBYIOT Takue MOHATUS KaK: CepBep, MaKeT, CXemMa
U 0a3a JaHHBIX. Bce 3TH MOHATHUS SBISIOTCS MPOCTPAHCTBAMHU UMEH, KOTOPBIE XPaHST B
cebe snementol bJ/[. IlosTomy mpu TeHepamuu 3TUX OOBEKTOB CTEHEPHPOBAHHBIC
KJIacchl OyayT peann3oBbiBaTh uHTepdeiic INamespace u OyayT yHacienoBaHbI OT
abctpakTHO Kiacca AbstractNamespace.s

Tabauubl 1 npeacTaABIEHNS

JIist Takux OOBEKTOB KaK TaOMWIIBI W TPEICTaBlICHUsS ObUT HamucaH WHTEpdeiic
ITable (. 2.2 UnTepdeiice 1t oo0bekToB bJ1). Best 6a3zoBas GpyHKIIMOHAIIBHOCTH OBLITA
peanu3oBaHa B kiacce Table<T>. O6mwmit mapamerp T 31ech MPUCYTCTBYET ISl TOTO,
yTOOBI TIPM TEHEpaIMu Kiacca KOHKPETHOW TaONWIlBI TepenaTh B 3TOT TapaMmeTp
Ha3BaHME KJIacca HacleaHuKa (TeHepUpyeMoro kjiacca) cM. mpumep 1.

[Tpumep 1:

[Name("Orders")]
class Orders : Table<Orders>

{

private readonly TableField<int> _orderId;
private readonly TableField<DateTime> _orderDate;

Takum oOpa3om mpu ucnonb3oBanuu MeToga As(alias) uarepdetica 1Table<T> mbl
noayunM o0bekT Kaacca Orders, a He ero 6a3oBsiii kitace Table.

Iouas Tad ML

J1is mosieid TabuI ¥ npecTaBiIeHnid Obl1 Hanucad uHTepderic IField<T> u co3man
0azoBenii  kimacc TableField<T>. B crenepupoBanHOM Kiacce TaOJMIBI TIpU
onpeneneHun mojs, orderDate (cm. mpumep 1), BMecTo 0000IIEHHOTO MapaMeTpa
OyJeT mojACTaBJIeH TOT THUII, KOTOPBIM ObUT onpenesiéH B BJ[, B JaHHOM cilyyae 3TO THII
DateTime. B .NET cymiecTByeT nepeduciieHHe CO BCEMH THIIAMH, KOTOPbIE MOI'YT
npucyTctBoBath B CYBJl 1 KaKI0My 3HAYEHHUIO MBI TIOCTABUJIM B COOTBETCTBHE OJIUH
uin 0osiee MPUMUTHUBHBIX TUMOB si3bika C#, mpumep 2.

Yarre Bcero noJist TabJIMIl UCTIOJIb3YIOTCS B CBA3KE C arperaTHbIMU (QYHKIUSMH,
JIOTHYECKUMHU U apumeTrnueckuMu onepatopamu. [losTomy 11s ynoOcTBa
1oJIb30BaTeIs 0a30BbIN Ki1acc MO TaOIUIIbI HacleAyeT GyHKIIMOHAILHOCTh KJIACCOB
AggregatedFactory, SortingFactory u ConditionFactory. JlanHbie Ki1acChI
MPECTaBISIIOT peaTn3aliio JOCTATOYHO U3BECTHOTO I1a0JI0HA MPOCKTUPOBAHUS —

aOctpakTHas ¢padpuka [11].
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[Tpumep 2:

public static Type DbTypeToType(DbType type)

{
if (type == DbType.AnsiString) return typeof(System.String);
else if (type == DbType.AnsiStringFixedLength) return

typeof(System.String);

else if (type == DbType.Binary) return typeof(System.Byte[]);
else if (type == DbType.Boolean) return typeof(System.Boolean);
else if (type == DbType.Byte) return typeof(System.Byte);
else if (type == DbType.Currency) return typeof(System.Decimal);

Hoanporpammel

JIns TeHepUpyeMbIX MOANporpaMm ObuT Hamucan uHTepdeiic ISubRoutine (. 2.2)
OH COJIEP>KUT B cebe MM MOANPOrpaMMBbl, CCbUIKY Ha IIPOCTPAHCTBO UMEH B KOTOPOM
COICPKHMTCS JaHHAs MOJANPOrpaMMa M CIHMCOK BXOJHBIX\BBIXOJHBIX MapaMETPOB.
ba3oBas GpyHKIIMOHAIBHOCTH peajn30BaHa B abcTpakTHOM kiacce AbstractSubRoutine.
Kaxaplii Kacc mocie reHepalnyu COJECPKUT B ce0e BCIO HEOOXOIUMYIO MH(OpMAaIIIIO
u3 b/I. U npu 3amycke npuiiokeHus: Bcsl HHPOpMalys aBTOMAaTUYECKU 3aII0JIHUT KJacc
MetadataContainer, = peasm3amms  KOTOpPOTO  COJICPKUTCA B OHOJIMOTEKE
ActiveQueryBuilder.Core u Obuta Hanucana ApyrumMu pa3zpadorynkamu. Ero ocHOBHas
3a7a4a — XpaHUTh JIEPEBO METAIaHHbIX cxeMbl b/I.

Jlnst Toro, 4ro0Obl CreHEPHPOBAHHBIE KIACCHI MOTJIM XPAHUTh HMS KOHKPETHOIO
oobekta, BJ] Ob1 peanmsoBan kinacc NameAttribute, ynacienoBaHHBIH OT 0a30BOTr0O

kiacca Attribute .Net framework. Uto mo3BoisieT mucath B KOJI€ MPOCKTa, CM. IPUMED
3:

[Tpumep 3:

[Name("Customers™)]

class Customers: Table<Customers>
[Name("dbo")]

class Dbo : AbstractNamespace

Hanee B 0a30BbIX Kjaccax OOBEKTOB bBJl MBI MOXXeM MONYyYUTh HAaHHOE WM
metonom GetQualifiedName, kotopoMy B KauecTBe apryMeHTa IMEpenacTcs TEKYITHi
SQL konTekcT u ¢ momoinbio pedaexcun [12] Mbl u3BICKaeM NaHHBIA aTpuOyT Y
TEKYILETo dK3EMIUIIpa Kiacca, CM. mpumep 4:
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[Tpumep 4:

private string GetQualifiedName(SQLContext ctx)

{
using (var parsedName = new SQLQualifiedName(ctx))
{
parsedName.AddName (GetName(), true);
return parsedName.QualifiedName;
}
}
private string GetName()
{

var nameAttribute =
(NameAttribute)GetType().GetCustomAttributes(typeof(NameAttribute),
false).FirstOrDefault();
return nameAttribute.Name;

2.4Peanmuzanms reneparuu C# xona

Jlyist Toro 4ToOBl CreHepupoBaTh KoJl Ha s3bike C# ObUIM MCHOJB30BaHBI KJIACCHI
npoctparcTBa umeH System.CodeDOM [13] oubsmorexku System.dll Bxonsieii B makeT
NET Framework.

J1jist TOro 4TOOBI MOJIH30BATENH CMOT MPABUIILHO CTE€HEPUPOBaTh CTPYKTYpY b/l ObL1
CIIPOEKTHPOBaH MHTEp(dEic KiIacca KOHPUTypaluu JJid TeHepaluu METalaHHbIX 0a3bl
JMaHHbIX. OH yCTaHABIMBAET TAKME CBOMCTBA KaK:

o Tun SQL guamexra

e Tun nposaiinepa MeTagaHHBIX
Tun nogkmroueHus k bJ1
[Tyt K ¢aiiny co cxemoii bJ] (eciu He ycTaHOBIJIEH MPOBAKIED)

Crpoxka noaxiroueHus k bJ] (eciau He ykazaH myTh K CXEMeE)
o [lyTh k quUpekTOpUU Kyaa OyayT creHepupoBan C# Ko.
e Ha3Banue nmpocTpaHCTBAa UMEH B KOTOPOM OYAYT HAXOJIUTHCSA CT€HEPUPOBAHHBIE
KJIACCHI.

o CrenuanbHBIA 00BEKT, KOTOPBIN 3a/1aeT (PUIBTP METaTaHHBIX

GenerationTool kmacc KOoTopbIit ObLT peanu3oBaH JIs TeKymiei 3aaaun. OH yuTaeT
KOH(pUrypanronseiii gain u daiin co cxemoit bJI (ecnu ObL1 yka3zaH mpoBaitaep ¢ain
cxembl BJ[ Oymer creHepupoBaH «Ha JeTy»). Hy)HO OTMETHTh 4TO (hailm cXeMBI BO
BpeMsI BBITIOJTHEHHUS TIPOrpaMMbI ripeodpasyercs B MetadataContainer, koTopblit XpaHUT
BCIO HE0Oxo1uMyt0 nH(popmaluio o cxeme b/,

Onucanue KOHPUIypaurMoHHOIro ¢aia

Cexuus <configSections>
Perucrpamus cexniuu KoHpUTYyparum.

35



Omnpenensiet, kakuM KiaccoM (atpudyT type) OyneT mpencraBieHa KOHPUTypauus B

KoJie mpoekTta. ATpubyt name = ’Hms 3aperecTpupOBaHHOW CEKIMU , UMS MOXKET
OBITH JIFOOBIM.
<configuration>
<configSections>

<section name="generation"
type="ActiveQueryBuilder.Core.MetadataCodeGeneration.GeneratorConfig,
ActiveQueryBuilder.Core"/>
</configSections>
<generation>
<syntaxProvider type="ActiveQueryBuilder.Core.MSSQLSyntaxProvider,
ActiveQueryBuilder.Core" />
<metadataProvider type="ActiveQueryBuilder.Core.MSSQLMetadataProvider,
ActiveQueryBuilder.MSSQLMetadataProvider"/>
<metadataSource xml="D:\tmp\NorthwindWithFuncs.xml">
<dbConnection type="System.Data.SqlClient.SqlConnection,
System.Data, Version=4.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089"
connectionString="Data Source=MY-PC\SQLEXPRESS;Initial Catalog=db_main;Integrated
Security=True" />
</metadataSource>
<target namespace="Sakila"
directory="D:\tmp\TestProj\TestProj\SakilaDB"/>
</generation>

Cexkuusa <’msa_3aperecTpupoBaHHOM _ceKuuu’>
Oos3arenbHbIil Ter <SyntaxProvider>, onpenenstonmii SQL nuanekrt, B arpubyre
type yka3piBaeM MOJIHOE UMSI COOPKH COOTBETCTBYIOIICH OMOIMOTEKH.
Ter <metadataSource>:
— atpuOyT XMl - aGcomoTHBIN MyTh K BaleMy (aiiily MeTalaHHbIX.
Ter <dbConnection> - koH¢wurypaiusi coenuHeHus ¢ 0a30i JaHHBIX B PEATbHOM
BPEMCHU.
— aTpuOyT type — moJHOoe MMS Kilacca il yCTAHOBKH COCTUHCHUS,
— aTpubyT connectionString — ctpoka noakroueHus K Baiei B/,
3ameuanus: ecnu npucytctByeT Ter dbConnection, To atpubyTt Xml Hy>KHO yIaTHUTB.
Ter <target>:
— aTpubyT namespace — wuMs TPOCTPAHCTBA HMMEH, B KOTOPOM OYAyT
HAXOJIUTHCS BCE CTCHEPUPOBAHHBIC KIIACCHI;
— atpuOyT directory - xaTajior B KOTOPBI OyIeT CreHEepUPOBaHa BCS CTPYKTypa
b/, npeacraBienHas kjiaccaMu CH.

IToxpoGHee 0 KJIaccax reHepUPYIOIIHX KO/

HUcxons w3 Toro, 4Yro Kaxawsli o0O0bekT bJl momkeH OBITh TIpeAcTaBiICH
CTCHEpHUPOBAHHBIM KJIACCOM, a TaKKe MPUHUMAs BO BHUMAHHE, YTO JJII KaXKJIOTO THUIA
00BEKTa y HAaC JOJDKHA OBITh CBOSI CTE€HEPUPOBAHHAS CTPYKTypa KOJ T.€. TaOJUIIBI
TEHEPUPYIOTCA MO CBOUM MpaBWiiaM, a MPOLEAYpPbl IO CBOUM, MbI BCE K€ BBIACIUIN
OOIIHe YepThI JJIsl TEHEPATOPOB.
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WuTepdeiic reHepaTopa COAEPKUT JIBa METOIA:
— Generate — MeTox KOTOPBIM OyJIeT TeHEPUPOBATh KO B OIPEIACICHHOE
IIPEJICTABIICHUS BO BPEMS BBIITOJTHCHHS TPOTPaMMEI;
— WriteTo — MeTo KOTOpBI# 3anuiieT Koa Ha si3bike C# B (haiin nepeaaHHbli B
apryMEHTBI METOJIA.

public interface IMetadataItemGenerator : IGenerator

{
MetadataItem MetadataItem { get; }

List<Metadataltem> GetChildren();
}

Ot gpanHoro wuHTepdeiica ObUl  yHaAciaeAOBaH UWHTEpQEHc uisi TeHepaluu
OIpeIeIEHHOTO 31eMeHTa 0a3bl JaHHbIX (cBoricTBO Metadataltem). A Ttakxke mo0aBicH
METOJI, KOTOPbI BO3BpAIIAET JOUEPHUE DJIEMEHTBI TEHEPUPYEMOTO 0OBEKTA.

J171s1 TOTO, 4TOOBI UHCTPYMEHT, C IOMOIIBIO KOTOPOTO Mbl Oy/IeM T€HEPUPOBATh KO/,
MOT MPOUTHUCH IO BCceM 3neMeHTaM b/l u 3anucaTth KOJ KyJa YKaKeT MOJb30BaTelb, OH
JTIOJKEH MOJYYUTh JTIOCTYI K TPEM BELIAM:

— KOHTEWHEDP METAJaHHBIX;

— KoHUTypalus reHeparopa,

— (Qabpuka aJs co3aHus TeHepaTopa JIsl ONPEACICHHOTO AJIeMEHTA.

foreach (var item in
_container.Items.GetItemsRecursive<MetadataItem>(MetadataType.Namespaces))

{

var generator = _factory.GetItemGenerator(item, _config);
generator.Generate().WriteTo(_config.GetOutputDirectory(item));
if (!item.Default) continue;
if (!item.Parent.Default)
AddPublicStaticPropertyForItem(staticTablesClass, item);
foreach (var child in generator.GetChildren())

{
AddPublicStaticPropertyForItem(staticTablesClass, child);

AssignPropertyInConstructor(constructor, item, child);

2.5BBIBOIBI 110 pazaeny

B nanHoMm pazzene Obl1 MOCTpoeH Tpad 3aBUCHUMOCTE HMHTEp(deiicoB U omucaHa
(GyHKUHOHAIBHOCTh Kaxjaoro u3 Hux. llpuBemena peanuzauust uHtepdeiicoB SQL
Clauses u unTepdeiicoB misi crenepupoBanHbix 00bekTOB BJI. TlogpoOHO cocTaBiieHO
PYKOBOACTBO IO HCIOJB30BAaHUIO TEHEpallMM KoJa W HaNMCaHHUIO 3ampoca ¢
UCITIOJIb30BaHUEM co3aHHoro API.
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ITPOBEPKA PABOTOCIIOCOBHOCTHU
2.6 MeTtoauka npoBEepKU
3.1.1 Unit — TecTsI

Jlns mpoBepku paborocrocodbHocTH paszpadoTanHoro APl mias kaxkmoro momyis
Obun Hanrcanbl UNit — TeCThI, a Tak)Ke HAMKMCAHbI TECTOBBIC peanu3anuu 00bekToB b/l
[14].

Jlsis 3TOTO OBLT CO37aH OTIENBHBINA MPOEKT, KOTOPHIH HCIOJIB3YET BO3MOKHOCTH
UnitTestFramework. Kaxnmeiii TecT — OTHENBbHBIA METOJ, B Ha3BaHUU KOTOPOTO
OTPa)KEHO YTO MBI IPOBEPSIEM, ¥ YTO MBI OJKHIAEM OT 3TOU MPOBEPKH.

Bce merompl momeuwarorcs atpuOyrom TestMethod w comepkarcs B Kitacce ¢
arpudyrom TestClass, uro mo3Bossier MsTestAdapter 3amyckarh TecThl TPSIMO W3
VisualStudio.

[Ipu Hanrcanuu TecToB ObLT UCTOJIb30BaHa MoJielib AAA.

Monens AAA (Arrange, Act, Assert) [15] — pasmenieHue, neiCTBHE, YTBEPKIACHUE
SBIISICTCS  CTAHJAPTHBIM CIIOCOOOM HANKMCAaHUS MOAYJIBbHBIX TecToB. [loapasaen
Pasmewenue naUIMATM3UPYET OOBEKTHI U YCTaHABIMBACT 3HAUCHUS JAHHBIX, KOTOPHIC
HYXHBI MeTOny Juis Tecta. [loapasnen /leticmeue BBI3BIBACT METOIBI ISl TECTa C
pa3MmeleHHbIMU TTapaMerpaMu Tloapasnaen Ymeepowoenue npoBepsieT, 4TOOBI METO[T
JUISL TeCTa JICUCTBOBAJ, KAK OXKHIACTCH.

[TestMethod]
public void DerivedTable_GetFieldByName_ShouldReturnkExistingField()

{
/// Arrange

var derivedTable = _selectStep.Select(Tables.Orders.Orderld,
SqlExpression.Value("column2"), SqlExpression.Value(14)).AsTable("queryl™);

/// Act

var fc = derivedTable.Field("OrderID");

/// Assert

Assert.IsNotNull(fc);

Assert.AreEqual(Tables.Orders.OrderId.FieldName, fc.FieldName);

}

B nannom tecte Mbl ipoBepsieM kiaace DerivedTable meton GetFieldByName u
OKHJIaeM, YTO TIOCIIe CO3/IaHMs 3aMpoca ¢ BRIOPAaHHBIM MMoJieM 13 Tadsuisl Orders Ml
CMO’KEM TOJTYYUTh 3TO Tosie u 0HO He Oynet paBHO NULL, a Takke OHO TOJDKHO OBITh
9KBHBAJICHTHO TOMY TIOJII0, KOTOPOE MBI Iiepeaaiu B Meto Select.

B nmanHoM meTtone mpoBepsitoTcs 001re BO3MOKHOCTH co3maanHoro API, a umenno
Kaxaeiii Meton cBs3anHbii ¢ SQL Clause. B moapasnmene pasmewenue mMbl co3maem
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KOHTEKCT, B KOTOpPOM yke HacTpoeHa cxeMa bJl u Beiopan MS SQL nuanext, Bce 3TH
HACTPOMKH MBI 331aeM B MeToze Init Tectupyemoro kiacca.

[TestMethod]
public void CommonApiTest()
{
/// Arrange
var ctx = DSL.SqglContext;
var query = ctx.GetNewQueryDSL();
/// Act
var sql = query
.Select(SqlExpression.Value(5), Tables.Orders.OrderId.As("id"),
Tables.Customers.CustomerId, SqlExpression.Count(Tables.Orders.OrderId))
.From(Tables.Orders)
.InnerJoin(Tables.Customers)
.On(Tables.Orders.OrderId ==
Tables.Customers.CustomerId)
.Where(Tables.Orders.OrderId.Greater(10))

LAnd("1 < 2")
.Having(Tables.Orders.OrderId.Count().Greater(5))
.OrderBy(Tables.Orders.OrderId)

.SQL;
/// Assert
Assert.AreEqual("Select 5, \"Orders\".\"OrderID\" id,
\"Customers\".\"CustomerID\", Count(Orders.OrderID) " +
"From \"Orders\" " +
"Inner Join \"Customers\" " +
"On Orders.OrderID = Customers.CustomerID "

"Where (Orders.OrderID > 10) And 1 < 2 " +
"Having (Count(Orders.OrderID) > 5) " +
"Order By Orders.OrderID", sql, true);

}

Meton GetNewQueryDSL BoszBpaiaeT HaM OOBEKT C MOMOIIBIO, KOTOPOTO MBI
cO3J/1aeM 3arpoc U, COOCTBEHHO, €T0 MBI ¥ TeCTHpPYeM. B mojpasnene ymeepaicoerie Mbl
MPUBOJIUM CTPOKY OXKHIAEMOTO 3ampoca U CpaBHUBaeM ee co cBoicTBoM SQL oObekTa

DSL.
TecThl 118 MOJIEH TAOJIUIL

OcCHOBHBIC CIICHAPUHU HCIIOJIL30BaHUS IOJEH — 3TO J00AaBIICHHE TOJISI B CIIMCKU
BBIOOpA, TPYNITUPOBKU WJIM COPTUPOBKH. [1oaTOMY yaennum oco6oe BHUMaHKE TIPOBEPKE
ATUX METOJOB U YOEAUMCS, UTO AJIEMEHTHI J0OaBISAIOTCS KOppeKkTHO. [ Tecta ObLIO
o0baBieHo T1one kiacca TableField. B kaxmgom Tecte MBI co3maeM IIOJIE U
COOTBETCTBYIOIIMI METOJ JJisg A0OaBjieHUsI B cnucok. Kak roBopmwioch B myHKTE 2.3,
MeTOa M00aBJICHHWs] B CHHCOK TPUHUMAET HAa BXOJ CEPBHUC, KOTOPBIA COACPIKUT
HU3KOYPOBHEBYIO JIOTHKY U OOBEKTHYIO MOJIENh 3aMpOCca, B TAHHOM CITydae 3TO OOBEKT

39



tuna UnionSubQuery T.e. moa3anpoc, KOTOPBIA COAEPKUTCS B TPyMIe, 00beTMHEHHON
oneparopoM UNION wmnu UNION ALL.

[TestMethod]
public void FieldWithoutAlias AddToSelectList_shouldAddSelectItem()

{
/// Arrange

OrderID = TableField<int>.Create("OrderID", _orders, _ordersMetadataObject);
var firstSelect = _queryRoot.FirstSelect();

/// Act
OrderID.AddToSelectList(_queryModifier, firstSelect);

/// Assert
Assert.AreEqual(l, firstSelect.SelectList.Count);
Assert.AreEqual("\"Orders\".\"OrderID\"", firstSelect.SelectListString,

true);

YroObl co3aaTh JH000E T0JIe, IPUHAICKAIISEe TA0IUIe, HAM HY>KHO B KOHCTPYKTOP
kiaacca TableField mepenats Ha3BaHMe MOJISA, CCHUIKY Ha TaOJHIly, KOTOpas peau3yeT
unrepdeiic 1Table u MetadataObject — 00BeKkT, KOTOpBI ONMMCHIBACT METaJaHHBIC
TAaOJMUIIBI M XPaHUTCA B KOHTEHHEpE METaJaHHBIX, KOTOPBIH 3alOJHACTCS IPH
npucBoennn SQL xonTekcry cxemsl bJ1. Tloce BpI30Ba MeTo1a 100ABJICHUS B CITUCOK
BBIOPAHHBIX TOJICH MBI TPOBEPSAEM, YTO B OOBEKTHOM MOIEIH, a KOHKPETHO B CIHCKE
BBIOOpA, COMEPIKUTCS OJUH DIIEMEHT, M OH IpuHaIeKuT Tadbmuie Orders, a ero ums —
OrderlID.

Tak »e olMH U3 HanboJiee BEPOSTHHIX CIICHAPHUEB UCIOJIH30BAHUS TOJISI TAOIUIBI —
ATO UCIOJIH30BaHUE €r0 C MPUCBOCHUEM €My MCeBIOHUMA. J[J1si 2TOro ToXKe OBLT CO3/1aH
OTIEJIbHBIN TECTOBBIA METOI.

[TestMethod]
public void Field As_shouldReturn_newFieldWithAlias()
{
/// Arrange
OrderID = TableField<int>.Create("OrderID", _orders,
_ordersMetadataObject);
/// Act
var aliasedField = OrderID.As("id");
/// Assert
Assert.IsNotNull(aliasedField);
Assert.AreNotEqual(OrderID, aliasedField);
Assert.ArekEqual("id", aliasedField.Alias, true);

W3 Ha3BaHUS BUIHO, YTO MBI OXKHJAeM IOJyYUTh HOBOE IOJIe, KOTOpoe Oymer
comepkath B cebe Alias mepemanablii B meton As. Jlms storo B mompasaene
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yTBEpXKACHHE MbI MpoBepsieM 4to cchuika moist Order]D He paBHa HOBOMY OO
aliasedField.

TecTbl /19 TAOJIUII

OcHoBHast poyib TabMUI[ B 3alpoce — O3TO ObITh HMCTOYHUKOM JaHHBIX T.C.
KOHTEHHEPOM TI0JIeH, KOTOPhIE coiepKaT B ceOe 3HaueHuss. OCHOBHOW METO/I, KOTOPBIi
UCTIONB3YeTCsl Il J00aBieHus TaOMUIbl B 3ampoc, MPEeNoCTaBisieT WHTepdeiic

[FromClauseltem. IToatomy Oyaem HCIONIB30BaTh TECTOBYIO PEANTHM3AIUIO0 TAOJUIIBI
Orders.

[TestMethod]
public void TableWithAlias AddToFromClause_ShouldAddOrdersDataSource()
{
/// Arrange
_orders = new Orders(_ordersParentList){Alias = "0"};
var firstSelect = _queryRoot.FirstSelect();
/// Act
_orders.AddToFromClause(_queryModifier, firstSelect);
/// Assert

Assert.AreEqual(l, firstSelect.FromClause.Count);
Assert.AreEqual("\"Orders\" o", firstSelect.FromClauseString, true);

B nmaHHOM TECTOBOM METOAE KPUTEPHUEM TOIO, YTO TECT IPOLIET NPOBEPKY,
sBIseTCA TO, 4To mociie BbizoBa Mmetoga AddToFromClause B 00bekTHYHO MOIETH
3arpoca J100aBUTCSI HOBBIM MCTOYHUK JAHHBIX U OH OyJeT €IUHCTBEHHBIM, IIPU 3TOM
UMs U IICEBJAOHHMM JOJDKHBI COBHAAATh C OXKUAAEMBIMHM HMEHAMH T.€. UM — 3TO
«Ordersy, a IIceBIOHUM — «OY.

[Tonst TabnuU MHULMATU3UPYIOTCS B KOHCTPYKTOPE HAclieAHUKAa 0a30BOro Kiacca
Table<T>. [loaTOMY, BO-IIEPBBIX, CTOUT MPOBEPUTH BBI3BIBAETCS JHM 3TOT METOH IMPHU

CO3JaHUM 00BEKTa TAOJMIIbI, @ BO-BTOPBIX, MPABUIIBHO JIM OH MHUIMAIU3UPYET TMOJIS.

[TestMethod]
public void Table PropertyOrderDate shouldReturn NotNullField()
{
_orders = new Orders(_ordersParentList);
var field = _orders.OrderDate;
Assert.IsNotNull(field);
Assert.IsInstanceOfType(field, typeof(TableField<DateTime>));

Jljist Toro 4TOOBI CO37aTh TAOIUIYy HAM HY>KHO B KOHCTPYKTOP TIE€pPeNaTh CChUIKY Ha
CIIUCOK TaOJUIT U3 KOHTEWHEpa METAaHHBIX, KOTOPBIA WHUIIUATU3UPYETCS B TEKYIIEM
sak3eMiusipe SQL koHTekcTa. B monpasnaene ymeepoicoenue npoucxoauT MpoBepKa, YTo

41



HoJTydeHHOe ToJie U3 dk3eMiunsipa kimacca Orders we ssisiercs NULL u moste siBisieTcst
sKk3eMIuIsipoM kiacca TableField ot tuma DateTime.

TecThl IJIA TIoANIporpamMmm

HekoTtopsle moamporpaMMpl MOKHO HCIIOIh30BaTh KaK HCTOYHUKH JTAHHBIX T.C. UX
MOXHO Tiepenatb B Meroa From (Hampumep, (QpyHKIMH, BO3BpaIIaronIve TaOIMIHOE
3HAYCHHUE), HEKOTOPhIE MOXKHO HCIIOJIb30BaTh B Metozae Select (Hampumep, ckanspHbie
(byHKITUH).

Bce crenepupoBanHbie (QyHKIIMM XpaHATCS B CTaTHYECKOM Kiiacce Routines, otkyna
UX MO>KHO BBI3BaTh KaK OOBIYHBIN METOJI, IEPEAaB COOTBETCTBYIOIIUE TTApaMETPHI (eCITH
OHM UMEIOTCS y TOIPOrPAMMBI).

Peanuzyem Tectbl Ha q00aBiieHHE MOJNPOTrpaMMbl B CIHUCOK BBIOOpa M CIHUCOK
MCTOYHUKOB JIaHHBIX.

[TestMethod]
public void Routine_AddToSelectList Test()

{
/// Arrange

var proc = Routines.GetSomething(SqlExpression.Value(1),
SqlExpression.Value("nameofStor"));
var queryRoot = new QueryRoot(DSL.SqlContext);
var firstSelect = queryRoot.FirstSelect();

/// Act
proc.AddToSelectList(SQLQueryService.Instance, firstSelect);
/// Assert
Assert.AreEqual(1l, firstSelect.SelectList.Count);
Assert.AreEqual("Select getSomething(1, 'nameofStor') From",
firstSelect.SQL);

}

B nmanHOM TECTOBOM METOJE MBI HCHOJB3YeM TECTOBYIO  PEaTU3AIHIO
Cr€HEPUPOBAHHOM MPOLEAYPBI, KOTOpas NMpuHUMaeT 2 napamerpa. [Ipu BbI30BE MeTO1a
GetSomething, Ha3BaHWEe KOTOPOTO OKBUBAJICHTHO HA3BAHHUIO TPOLEAYPHI, MBI
noiydyaeM o0ObekT kimacca GetSomething. B moapasnene pasmewenue mMbl coszmaem
o0OBeKTHYI0O Mojenb 3ampoca QueryRoot, waummanusupys ee Ttekymmm SQL
KOHTEKCTOM, TJE€ YK€ CONEPKUTCA KOHTeWHep ¢ meramanHbiMu bJl. I B monpasnene
YTBEPXKACHUE MBI MIPOBEPSIEM, UTO B CIIMUCOK BBHIOOpa JOOABUIIOCH BBIPAKEHUE BHI30BA
IpOLEAYPHI C IEPEAAHHBIMU ITapaMeTPaMHu.

TecTnl 1Js1 reHepanmmm Koaa

JIist Toro 4Tto0BI MPOTECTUPOBATH KAXKIBIA KJIACC-TEHEPATOP MOXKHO BBIICITUTH
aOCTpaKTHBIC KPUTEPUU VISl IPOBEPKH, KOTOPBIE OYAYT YHUBEPCATBHBIMHU JIJIS KAXkKI0TO
u3 reneparopa. [ns aToro cozganum 6a30BbI aOCTpaKTHBINA Kilacc, B KOTOPOM OyayT
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coJepKaTcsi aOCTPaKTHBIE METOMbI, KOTOphIe OYyAyT peann30BaHbl YK€ KOHKPETHBIM
KJIACCOM JUIsl TIPOBEPKHU ONPEEIIEHHOT0 T'€HEPATOpA.
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Crincok abCcTpakTHBIX (QYHKITHI.

Initialize — ¢yHKUsA BbI3BIBacMas MPH  CO3JAHMM  Kjlacca  HACJICTHHKA,
VMHHIIAIM3UPYSIas HeOOX0IMMBIE TTOJIs TOMEYCHHBIC B 0a30BOM KJlacce Kak protected.

ExpectedAttributeName — ¢ynkius Bo3Bpamaromas 3HadeHHe cBoikicTBa Name
kiaacca NameAttribute. Tak kak reHepupyembie KJIacChl MPOCTPAHCTB UMEH, TAOJIHI] U
NpPECTAaBICHUN COJepkKaT aTpUOyT, KOTOPBIA XpaHUT B ceOe MMsl, HazHaueHHOe B B/I,
MBI JIOJDKHBI 00513aTEJIbHO MTPOBEPHUTH COBIAACT JIU OH C 0XKHIaeMbIM MMeHeM B B/,

ExpectedBaseClassName — ¢yHkIus Bo3Bpammaromas HMsS THIIA OT KOTOPOTO
HACJICIOBAH TE€HEPUPYEMBIA KJIAcC. TO €CTh €CIM MBI CO3Ja€M TECTOBBIM KJlacC JIJIs
NPOBEPKH I'eHEpaTopa MPOCTPAHCTB UMEH, 3Ta (PYHKIUSA JOJDKHA HAM BEPHYTh CTPOKY
Buna «AbstractNameSpace», Tak Kkak Bce MPOCTPAHCTBA HMMEH JIOJDKHBI OBIThH
YHACJI€IOBaHBI MMEHHO OT JTOrO KJacca, €CIH K€ IPOBEPSIOTCS T'€HEPAaTOphI IS
TaOuIL, TO JaHHas QyHKIUs BepHET — « Tabley.

ExpectedNumberOfProperties — byHKITIS BO3BpaIaer KOJIMYECTBO
CTCHEPUPOBAHHBIX CBOMCTB ISl TAOJHMI[ COOTBETCBEHHO 3TO KOJMYECTBO MOJCH, IS
NPEe/CTaBICHUN KOJIMYECTBO BO3BPAIlaEMBbIX KOJOHOK.

ExpectedChildren — ¢ynkius Bo3Bpalammas CIUCOK JOYEPHUX SJIEMEHTOB
TeHEPUPYEMOH CTPYKTYpbI. [yt TaOauIl U MpeACTBAICHUN 3TO COOTBETCBCHHO IOJIA, a
JUIS TIPOCTPAHCTB UMEH COOTBETCBEHHO B 3aBHCHMOCTH OT MEpPApXHH CXEMbI, TaKEThI,
TaOJIUIIBI, TOJMPOrPAMMBI | T.JI.

OO0uue KpuTEpUH NPOBEPKU

[TestMethod]
public void CodeUnit_Should_Contains_CoreAndFluentImportNamespaces()

{

Generator.Generate();

var codeUnit = GetCodeUnit();

var imports = (from CodeNamespaceImport import in
codeUnit.Namespaces[0].Imports select import.Namespace).TolList();

Assert.IsTrue(imports.Contains("ActiveQueryBuilder.Core"));
Assert.IsTrue(imports.Contains("ActiveQueryBuilder.Core.FluentSql"));

JlaHHBIN TECTOBBIM METOJ H3BJeKaeT W3 reneparopa DOM, u mpoBepsier Hamuuue
NOJKJIIOYCHHBIX — mpocTpaHcTB  uMeH  «ActiveQueryBuilder.Core» B kotopom
COJICP)KUTCSl pealn30BaHHasl JIOTUKA MO MOCTPOCHHIO OOBEKTHOW MOJETH 3ampoca U
«ActiveQueryBuilder.Core.FluentSQL» mpocTtpancTBO HMEH, cozepxainee B ceoe
peanuzoBaHHbIil APl 110 mocTpoenuto 3ampoca.
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[TestMethod]
public void CodeUnit_Should_ContainsType_WithNameProvidedByConfig()

{

Generator.Generate();
var codeUnit = GetCodeUnit();
var namespaces = (from CodeNamespace codeNamespace in codeUnit.Namespaces

select codeNamespace).TolList();

var targetNs = namespaces.First(ns => ns.Name == Configuration.Namespace);

Assert.AreEqual(Configuration.GetClassName(Metadata),
targetNs.Types[0].Name);
}

I[aHHBIfI TECTOBBIN MCTOI H3BJICKACT M3 I'CHCpATOpa DOM, H IIPOBCPACT COBIIAAACT
JIJU Ha3BaHHUC IIPOCTPAHCTBA HMCH IJII TCHCPUPYCMBIX KJIACCOB, YKAa3aHHOC B

KOH(Urypanum.

[TestMethod]
public void CodeUnit_TargetClass_InheritsFromBaseType()

{

Generator.Generate();

var codeUnit = GetCodeUnit();

var targetType = GetTargetClass(codeUnit);

Assert.AreEqual (ExpectedBaseClassName(), targetType.BaseTypes[0].BaseType);

JlaHHBIM TECTOBBIM MeETON U3BJIeKaeT u3 reHeparopa DOM, m mpomepseT dTO
CTeHEepPHPOBAHHBIN KJIACC YHACIIEOBAH OT 0’KHMIaeMOoro 6a30Boro kiacca. To ecTh eciu
MBI CO37]aéM TECTOBBIA Kjacc JUIsl MPOBEPKH TeHepaTopa MPOCTPAHCTB HMMEH, 3Ta
(GyHKIMS OMKHA HaM BEpHYTh CTpoKy Buaa «AbstractNameSpace», tak kak Bce
MPOCTPAHCTBA UMEH JIOJDKHBI OBITh YHACHEJOBaHbI MMEHHO OT ATOTO KJIacca, €CIH Ke
NPOBEPSIOTCS TeHEPATOPHI 11 Ta0HIL, TO naHHas GyHKIus BepHeT — « Tabley.

[TestMethod]
public void Generator ChildrenTest()

{
CollectionAssert.AreEqual (ExpectedChildren(), Generator.GetChildren());

JIaHHBII METOX IIPOBEPSIET, YTO TIEHEPATOpP BO3BpALIACT IIPABUIIBHBIA CIIMCOK

JAOYCPHUX JBJICMCHTOB.
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Peasn3anus TecT KJIACCOB JIJIsl TEHEPATOPOB

Js TaGmu;

[TestClass]
public class TableGenTests : GeneratorBaseTests
{
[TestInitialize]
public override void Initialize()
{
Metadata =
Ctx.MetadataContainer.FindItem<MetadataObject>("\"Orders\"");
Generator = new MetadataObjectGenerator((MetadataObject)Metadata,

Configuration);
}
protected override string ExpectedAttributeName()
{
return typeof(NameAttribute).FullName;
}
protected override string ExpectedBaseClassName()
{
return "ActiveQueryBuilder.Core.FluentSql.Table 1";
}
protected override int ExpectedNumberOfProperties()
{
return Metadata.Items.Fields.Count;
}
protected override List<Metadataltem> ExpectedChildren()
{
return new List<MetadataItem>();
}

B nmaHHOM Kiacce OCTaeTCcsi TOJBKO TMEpPEonpenenTh abCTpakTHhIE (YKHIIMH
omnpeneneHaple B kiacce GeneratorBaseTests ommcanue (GyHKIIMOHANIA KOTOPBIX
MPEICTABIICHO BHIMIC. 37I€Ch B KadecTBe MpoBepsieMoro anemeHTa bJl B3sta Tabmuia
Orders u3 cxembl Northwind.
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JIns mpoCTpaHCTB UMEH:

[TestClass]
public class NamespaceGenTests : GeneratorBaseTests
{
[TestInitialize]
public override void Initialize()
{
Metadata =

Ctx.MetadataContainer.Items.FindItem<MetadataNamespace>("Northwind",
MetadataType.Namespaces);

Generator = new MetadataNamespaceGenerator(new GeneratorsFactory(),
(MetadataNamespace)Metadata, Configuration, MetadataType.Namespaces);

}

protected override string ExpectedAttributeName(){return
typeof(NameAttribute).FullName;}
protected override string ExpectedBaseClassName()

{

return "ActiveQueryBuilder.Core.FluentSql.AbstractNamespace";

B 1aHHOM Kjacce OCTaeTcs TOJIBKO MepeonpeennTb a0CTpakTHble (YKHUIUU
ompenencHHabie B kKiacce GeneratorBaseTests omucanne (QyHKIIMOHAIA KOTOPBIX
MPEJICTABJICHO BhIlIE. B kauecTBe nposepsiemoro snemenTa b/ B3sta Bcst cxema b/ mon
Hassanuem Northwind.

Unit Test Sessions - All tests from FluentSqlTests ~ B8 X

7 Al tests from Fuentsanests = >
S Wp-Pb-d e ®RXEE e &[G P Options - | S5 | @

& 291 -7 280 (— & 2 & o 51 ok
Type to s=arch “
4 o7 B QueryBuilder.Core.Tests (297 fests) Success
4 o7 £} UnitTests.FluentSqlTests (227 fests) Success
b w7 CTETest (77 tests) Success
I = DSLContextTests (62 tests) Success
I> = DatabaseTableTests (22 tests) Success
I =7 DerivedTableTests (75 tests) Success
B = FluentSqlapiTests (5 fests) Success
I = JoinConditionsStepsTests (16 tests) Success
I = QueryFieldTests (3 fests) Success
I =7 RoutinesTests (74 tests) Success

I =7 SelectConditionStepTests (27 tests) Success
I = SelectHavingConditionTests (15 tesfs) Success

I = SelectloinStepTests (16 tests) Success
I = SqlExpressionTests (15 tests) Success
I =7 TableFieldTests (52 tests) Success
I = WithClauseTests (7 fests) Success

outpo: I

Pucynok 3.1 — 3anyck u mpoBepka tectoB B Unit testing framework
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3.1.2 Peayimzarust Demo — mpoekta

Crnenyst mHCTpYKIUsAM (cM. TipuiiokeHue 1), Obiia creHepupoBana cxema b/l mon
Ha3BanueM Sakila.

Hannas B/l comepxut B cebe oHy cxemy ¢ Tabauiamu u npeacraBieHusMu. [locie
TeHepaIiy B Tanke, ¢ Ha3BaHHEM YKa3aHHOM B KOH(PUTYpallMOHHOM (aiisie, co3marorces
KaTajord JUIsi CXeM, TaOJWIl W TPEACTaBICHUH (KaTajJord HE CO3MAI0TCA IS TexX
00BEKTOB, KOTOPHIE HE PUCYTCTBYIOT B b/]). Tak ke B TiIaBHBIN KaTaJIoOT T00aBISIOTCS
3 cTaTM4eCcKHX Kiacca:

— DSL — conmepxutr cBoiictBo QUEry, KkoTopoe Mo CyTH SIBJISIETCS OCHOBHBIM
HMCTOYHUKOM (PYHKIIMOHATBHOCTH JIJIS TIOCTPOSHUS 3aIpoca,;

— Tables — cogepxuT Bce MPOCTpPaHCTBA HMEH M OOBEKTHI KOTOPBIC COACPKATCS
B HHUX, a TaK K€ WMEET B KadeCTBE CBOWCTB OOBEKTHI IO YMOIYaHHIO
yKka3zaHHbIE B cxeme b/I;

— Routines — coep T moamporpamMmal.

CrenepupoBanHas cTpykrypa b/l B kartanore nmpoekra:

4 [EZ] TestProj
I & Properties
[+ =B Cceunkm

P SakilaDB
> Databases
> c# Sakila.cs
o Schemas
[ c#* Dbo SCH.cs
P Tables

cH# Actor T.cs
c# Address T.cs
o Category_T.cs
o City_T.cs
o= Country_T.cs
c# Customer_T.cs
c# Film_actor_T.cs
= Film_category_T.cs
Filrn_T.cs
c# Film_text T.cs
c# |nwentorny_T.cs
c# | anguage_T.cs
c# Payment_T.cs
c#* Rental_T.cs
c# Staff T.cs
c# Store_T.cs
] Views

TV VN VNN VYV VYV VYV YVYVYVYYY
n
#

c# Customer_list_V.cs

c# Film_list_V.cs

c# Sales by _film_categorny V.cs
c# Sales_by_store_V.cs

c# Staff_list_V.cs

] c* DSl.cs

> C# Routines.cs

> c# Tables.cs

¥ App.config

TV VYW

Pucynok 3.1 — CrenepupoBanHas cTpykTrypa b/l
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B kauectBe IMpUMCPOB ObUIM HaIMCaHbl HEOOJIBbIINE 3a1IpOChI C HCIIOJIb30BAHHNCM
CTCHCPHUPOBAHHBIX KJIACCOB.

public static string Select_CommonStatement()
{
var result = DSL.Query
.Select(Actor.First_name, Actor.Last name, Count())
.From(Actor, Film_actor)
.Join(Film).On(Film.Film_id ==
Film_actor.Film_id).And(Actor.Actor_id == Film_actor.Actor_id)
.Where(Film.Length.Greater(95))
.And(Film.Rating.Equal("good"))

.GroupBy (Actor.First_name, Actor.Last_name)
.Having(Count().Greater(5))
.OrderBy(Actor.Last _name.Asc())
.Limit(2)
.O0ffset(1)
.Result;

return Program.Formatted(result);

JlaHHBIN METO]I MOKa3bIBaET OCHOBHYIO (DYyHKITMOHAILHOCTH AP ¢ ucnons3oBaHueM
CreHepHpOBaHHBIX 00BEKTOB U Beex raBHBIX SQL clasuses.

7 D\agb\_deployment) s\FluentSq 5D emo\bin' Debug! Demo.exe
SELECT actor.first_name,
actor.Tlast_name,
Count(*)
FROM actor,
film_actor
INNER JOIN film ON film.film_id = film_actor.film_id AND actor.actor_id =
film_actor.actor_id
WHERE (film.length > 95) AND film.rating = 'good’
GROUP BY actor.first_name,
actor.last_name
HAVING (Count(¥*) > 5)
ORDER BY actor.last_name

Pucynok 3.2 — Pesynbrat BeinonHenus Metona Select CommonStatement()
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2.7BBIBOABI TIO pa3ieny

B nmanHOoM pazzene Obuta mpoBepeHa paboTocmocoOHOCTh co3gaHHoro APL. Jlns
ATOTO ISl KaXI0To (DYHKIIMOHAJIBLHOTO MOAYJs C momoibio Moaenn AAA Obutn
Hanucanbl Unit — Ttectel. Tak ke Ha Tecrax IMpoOBEpeHa pPabdOTOCIOCOOHOCTD
WHCTPYMEHTA JJIS TCHepaIuu KoAa |3 CTPYKTYPhl MeTagaHHbIX b/l

C moMoIIp0 peaM30BaHHOTO TeHepaTopa MeTaaaHHbIX bJl Oblia creHepupoBaHa
TecToBass cxemMa Hu co3gaH mnpoekt B Visual Studio gis  memoHcTpaiuun
paboTOCTIOCOOHOCTH BCEH pa3pabOTaHHONW CHCTEMEI.
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3AKJIFOYEHUE

B nannoii pabote pazpaborana 6mbIMOTEKA KJIACCOB JUIsl IPE0Opa30BaHUS 3aPOCOB
SQL na s3pike C#, KoTOpas B MOJHON MEpe OTpa)kaeT OCHOBHBIC (DYHKIIMOHAJIHHBIC
BO3MOXKHOCTH si3b1ka SQL ¥ mo3BossieT reHepupoBath CTpykTypy b/l B Kiaccel si3pika
CH.

[IpoBeneH aHanmu3 CYHIECTBYIOIIMX PEIICHUM, BBIICICHBI OOIlIMEe YepThl B
MPOrpaMMHBIX HHTEp(decax, KOTOPhIE MO3BOJMIN MPABWILHO MTOCTPOUTH APXUTEKTYPY
[10. B mynkre 1.3 ObputH Ompe/iesieHbl OCHOBHBIE TPEOOBAHUS K CHCTEME.

Taxxe ObplT1  mOCTpoeH Tpad 3aBUCHMOCTE HWHTEpQEHCOB W  OmucaHa
(GYHKIIMOHATBLHOCTh Kakaoro u3 HuX. IlpuBenena peanusanus uHTepdeiicop SQL
Clauses u unTepdeiicoB ais crenepupoBaHHbix 00bekTOB B/I. [loapoOHO cocTaBieHO
PYKOBOJICTBO MO HCIOJb30BAaHUIO TEHEpAllMd KOJla M HAMHMCAaHUIO 3ampoca ¢
UCIIOJIb30BaHUEM co3anHoro API.

B koneyHom wutore Obuia mpoBepeHa paboTocnocoOHOCTh cosnanHoro API. Jlns
ATOTO ISl KaXJI0TO (DYHKIIMOHAJIBLHOTO MOJYJsi C momoibio moaenn AAA Obuin
Hanucanbl Unit — Ttectel. Tak ke Ha Tecrax IHPOBEpPeHa pPabOTOCIOCOOHOCTH
WHCTPYMEHTA JJISl TEHEpaIuy KoAa 3 CTPYKTYPhl MeTagaHHbIX b/I.

C moMomp0 peam30BaHHOTO TeHepaTopa MeTamaHHbIX bJl Oblna creHepupoBaHa
TecToBass cxemMa W co3maH mnpoekt B Visual Studio mis  memHOCTpanuu
paboTOCTIOCOOHOCTH BCEU pa3paOOTaHHOM CHUCTEMBI.

B nanpHeitmem r1uiaHupyeTcs 100aBUTh BO3MOkHOCTH W3 SQL  ckpurmrta
TeHepUPOBATh KOJI CO3/IaHMS 3apoca, BOBMOXKHOCTh MPEACTABIATH JaHHBIC pe3ybTaTa
SQL-3ampoca B 00BEKTHOM BHJIE, a TakXe J00aBUTh HOBBIE BO3MOXKHOCTH JIJIs
YIOPOIIEHUS HAITMCAHUS 3apoca.
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[MTPMJIOXKEHUE 1

PYKOBOICTBO ITOJIb3OBATEJIA

1. Ha3znaueHue nporpammel

JlanHasi cuctema npenHasHaueHa /s 9ppexTuBHOro HamucaHus 3anpocoB SQL Ha
O00BEKTHO-OPUEHTUPOBAHHOM Si3bIKe MporpammupoBanus C#. Cucrema mpencTaBisieT
coooit DSL (Domain specific language), kotopsrii mo cuHTakcucy npuommkeH Kk SQL,
BMECTE C CUCTEMOM mpuiiaraercst renepatop cxeMbl b/l B knaccer s3bika CH#.

2. YcnoBUS BBIIOJTHEHUS POTPAMMBI

Jsist paboThI CUCTEMBI HEOOXO0/IUM KOMITBIOTEP ¢ 00BEMOM ONEPATUBHOM MaMATH HE
MeHee 1I'6 omepaTuBHOM mamsiTH, TAaKTOBOM 4YacTOTOW mporeccopa He meHee 2 I'T.
bubimoreka  ActiveQueryBuilder.dll  conmepkarmas peanu3zanuio — ONMHCHIBACMOI
cucteMbl. Y craHoBieHHas CYB/l u noagkitodeHue K Heil.

3. BrinonHenue nporpaMmMbl

JUiss Toro 4YTOOBI CreHEepUpOBaTh CylIEeCTBYyOIIY0 cxeMy bJl Heobxoaumo
HAaCTPOUTh KOHPUTYPAILIUOHHBIN (haiiI.

<configuration>
<configSections>
<section name="generation"
type="ActiveQueryBuilder.Core.MetadataCodeGeneration.GeneratorConfig,
ActiveQueryBuilder.Core"/>
</configSections>
<generation>
<syntaxProvider type="ActiveQueryBuilder.Core.MSSQLSyntaxProvider,
ActiveQueryBuilder.Core" />
<metadataProvider type="ActiveQueryBuilder.Core.MSSQLMetadataProvider,
ActiveQueryBuilder.MSSQLMetadataProvider"/>
<metadataSource xml="D:\tmp\NorthwindWithFuncs.xml">
<dbConnection type="System.Data.SqlClient.SqlConnection,
System.Data, Version=4.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089"
connectionString="Data Source=MY-PC\SQLEXPRESS;Initial Catalog=db _main;Integrated
Security=True" />
</metadataSource>
<target namespace="Sakila"
directory="D:\tmp\TestProj\TestProj\SakilaDB"/>
</generation>

Cexnusn <configSections>:

Perucrpatius cekuuu KOHQUTyparum.

Omnpenensier, kKakuM kiaccom (aTpuOyT type) Oynet npeacTaBieHa KOHUTyparus B
KoZie mpoekTa. ATpuOyT name = ’Kms 3aperecTpupoBaHHOM CEKIIMH’, UMS MOXKET
OBITh JTHOOBIM.
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Cexnus <’Hms_3aperecTpMpoOBaHHOM_CEeKIMHU >:
Oo0s3aTenbHbIil Ter <syntaxProvider>, onpenenstonmii SQL auanekt, B arpudyre
type yka3pIBaecM IOJIHOE UM COOPKH COOTBETCTBYIOIICH OMOIMOTEKH.
Ter <metadataSource>:
— Atpudyt Xml - abconoTHBIN MyTh K Baliemy (aiiay MeTaJIaHHBIX.
Ter <dbConnection> - koH¢wurypaius coenuHeHus ¢ 0a30i JaHHBIX B PEaTbHOM
BPEMCHU.
ATpuOyT type — moyiHOe UM Ki1acca ISl YCTAHOBKH COSIMHEHUSI.
ATpubyT connectionString — crpoka moaxiroueHus K Bamei b/,
3ameuanusi: ecnu npucyTctByeT Ter dbConnection, To atpudyT Xml Hy>)HO ynanuTs.
Ter <target>:
ATpuOyT namespace — uMms MPOCTPAHCTBA UMEH, B KOTOPOM OYIyT HaXOJAUThHCS
BCE CTCHEPUPOBAHHBIC KJIACCHI.
ATpubyt directory - kaTamor B KOTOPBIH OyIeT CreHepHUpoBaHa BCS CTPYKTypa
BbJ/l, npeacTaBiieHHas Kjaaccamu CH.
['eneparus kona:
e B koze nmpoekra:

namespace TestProj

{

class Program

{

static void Main(string[] args)

{

var configuration =

MetadataGenerationConfiguration.Create("generation", @"sakila.config");
var genTool = new GenerationTool(configuration);
genTool.Generate();

}
e Yepe3 KOMaHIHYIO CTPOKY

W3 «karamora, rae HaxomuTcs generation-tool.exe, BBIMOJHUTE KOMaHIY:
Generation-tool.exe “Ums_cexmun” “AOCOMOTHBIA MyTh A0 _(aiiyia_KoHpUrypanuu”

3ameuaHus.

B karanore nomkHa HaxoauThes coopka ActiveQueryBuilder.core.,

B cnydae ecnmu B KOH(UTypallil Bbl HCIOJIB3YETE COOPKH HE BXOIAIINEC B
ActiveQueryBuilder.core wim System.Data, mosoxxute ux B KaTajor, IJI€ HaXOJIUTCS
Generation-tool.exe.
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IIpuMep UCHOIB30BAHMS CTEHEPUPOBAHHOTO KOJIA B MPOEKTE:

class Program

{

static void Main(string[] args)
{
var result = DSL.Query
.Select(Actor.First_name, Actor.Last_name, Count())
.From(Actor, Film_actor)
.Join(Film).On(Film.Film_id ==
Film_actor.Film_id).And(Actor.Actor_id == Film_actor.Actor_id)
.Where(Film.Length.Greater(95))
.And(Film.Rating.Equal("good"))
.GroupBy(Actor.First_name, Actor.Last_name)
.Having(Count().Greater(5))
.OrderBy(Actor.Last_name.Asc())
LLimit(2)
.0ffset(1)
.Result;
return Program.Formatted(result);

SQL:

SELECT actor.first name, actor.last name, Count(*)
FROM actor, film_actor
INNER JOIN film
ON film_actor.actor_id = film_actor.actor_id AND
film.film_id = film.film_id
WHERE (film.length > 95) AND film.rating = 'good'
GROUP BY actor.first_name, actor.last_name
HAVING (Count(*) > 5)
ORDER BY actor.last name
OFFSET 1 ROWS
FETCH FIRST 2 ROWS ONLY
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[MTPMJIOXXEHUE 2

TEKCT ITPOI' PAMMbBI

@aiin DSLContext.cs
public class DSLContext : IDSLContext, IDisposable
{
private readonly IQueryModifier _queryModifier;
private readonly UnionSubQuery _activeUsq;
private readonly SQLContext _sqglContext;
private readonly QueryRoot _queryRoot;
private readonly List<Action> _beforeGetResultConditionsActions = new
List<Action>();
private readonly HashSet<DataSourceBase> _autoAddedDataSources = new
HashSet<DataSourceBase>();
private QueryStatistics _queryStatistics;
private string _asDerivedTableAlias;
private string _asSelectItemAlias;

public StatisticsDatabaseObjectList UsedDatabaseObjects

{
get

{
if (_queryStatistics == null)
_queryStatistics =
QueryStatisticsService.GetStatistics(_queryRoot);

return _queryStatistics.UsedDatabaseObjects;

}
}
public StatisticsFieldlList UsedDatabaseObjectFields
{

get

{

if (_queryStatistics == null)
_queryStatistics =
QueryStatisticsService.GetStatistics(_queryRoot);

return _queryStatistics.UsedDatabaseObjectFields;

}
}
public StatisticsOutputColumnList OutputColumns
{

get

{

if (_queryStatistics == null)
_queryStatistics =
QueryStatisticsService.GetStatistics(_queryRoot);
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"quer‘y_");

return _queryStatistics.OutputColumns;

}
}
public List<IField> Fields
{
get
{
if (string.IsNullOrEmpty(_asDerivedTableAlias))
_asDerivedTableAlias = CreateUniqueAlias(_queryRoot,
return AllFields();
}
}
public QueryRoot Result
{
get
{
BeforeGetResult();
return _queryRoot;
}
}

public IQueryModifier QueryModifier { get { return _queryModifier; } }
public UnionSubQuery ActiveUnionSubQuery { get { return _activeUsq; } }
public string SQL { get { return Result.SQL; } }

public DSLContext(SQLContext sqlContext)

{
_queryRoot = new QueryRoot(sqlContext);
_sqglContext = sqlContext;
_activeUsq = _queryRoot.FirstSelect();
_queryModifier = SQLQueryService.Instance;
_queryRoot.Updated += _queryRoot Updated;
}

private DSLContext(QueryRoot queryRoot, UnionSubQuery newUnionSubQuery)
{

_queryRoot = queryRoot;

_sqglContext = queryRoot.SQLContext;

_activeUsq = newUnionSubQuery;

_queryModifier = SQLQueryService.Instance;

_queryRoot.Updated += _queryRoot Updated;
}

private void _queryRoot Updated(object sender, EventArgs e)

{
if (_queryStatistics != null)

_queryStatistics.ReloadStatistics(new

AstStatistics(_queryRoot.ResultAST));

}

public ISelectResult As(string alias)

{
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}

_asSelectItemAlias = alias;
return this;

public IWithAsStep With(string alias)

{
}

return new WithAsStep(this, alias);

public IDSLContext With(ICommonTableExpression cte)

{

using (new UpdateRegion(_queryRoot))

{
var withClause = _queryRoot.AddNewCTE(cte.SubQuery, cte.CteName);
if (cte.Columns == null) return this;
if (withClause.ColumnNamesList == null)
{

withClause.ColumnNamesList = new

AstAliasExpressionsList(_sqlContext);

}

}
foreach (var column in cte.Columns)
{
AstToken token;
if (!string.IsNullOrEmpty(column) && column.StartsWith("'"))
token = new AstTokenString(_sqlContext, column);
else
token = _sqglContext.Parseldentifier(column);
var sqlAlias = new SQLAliasExpression(_sqlContext)
{
Alias = token
}s5
withClause.ColumnNamesList.Add(sqlAlias);
}

}

return this;

public ISelectOrderByStep Union(Action<ISelectStep> selectAction)

{

}

var newUsq = _activeUsq.ParentGroup.Add();
var innerSelect = new DSLContext(Result, newUsq);
selectAction(innerSelect);
innerSelect.BeforeGetResult();
using (var stat = QueryStatisticsService.GetStatistics(newUsq))
{

if (!IsCorrectUnionStep(stat))

throw new Exception("Incorrect union");

}

return this;

public ISelectOrderByStep UnionAll(Action<ISelectStep> selectAction)

{

58



var newUsq = _activeUsq.ParentGroup.Add();
newUsq.UnionAllFlag = true;
var innerSelect = new DSLContext(Result, newUsq);
selectAction(innerSelect);
innerSelect.BeforeGetResult();
using (var stat = QueryStatisticsService.GetStatistics(newUsq))
{

if (!IsCorrectUnionStep(stat))

throw new Exception("Incorrect union");

}

return this;

}
public ISelectOrderByStep Union(ISelectResult select)

{
if (!IsCorrectUnionStep(select))
throw new Exception("Incorrect union");
var newUsq = _activeUsq.ParentGroup.Add();
newUsq.SQL = select.SQL;
return this;

}
public ISelectOrderByStep UnionAll(ISelectResult select)

{
if (!IsCorrectUnionStep(select))
throw new Exception("Incorrect union");
var newUsq = _activeUsq.ParentGroup.Add();
newUsq.UnionAllFlag = true;
newUsq.SQL = select.SQL;
return this;

}
public ISelectOffsetStep Limit(int val)
{
return Limit(val.ToString());
}
public ISelectOffsetStep Limit(string limit)
{
_activeUsq.ParentSubQuery.LimitCount = limit;
return new SelectOffsetStep(this);
}
public ISelectAfterLimitOffsetStep Offset(int val)
{
return Offset(val.ToString());
}

public ISelectAfterLimitOffsetStep Offset(string offset)

{
_activeUsqg.ParentSubQuery.LimitOffset = offset;

return new SelectAfterLimitOffsetStep(this);

}
public ISelectLimitStep OrderBy(params string[] orderByItems)

{
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if (orderByItems == null)
throw new ArgumentNullException("orderByItems");
foreach (var orderByItem in orderByItems)
{
var expressionAst = _sqlContext.ParseOrderByItem(orderByItem);
_queryModifier.AddOrderByItem(_activeUsq, new
OrderByItem(expressionAst, sqglContext));

}

return this;

}
public ISelectLimitStep OrderBy(params IOrderByItem[] orderByItems)
{
if (orderByItems == null)
throw new ArgumentNullException("orderByItems");
foreach (var orderByItem in orderByItems)
{
orderByItem.AddToOrderBylList(QueryModifier, ActiveUnionSubQuery);
}
return this;
}
public ISelectHavingConditionStep Having(ConditionBase condition)
{

if (condition == null)
throw new ArgumentNullException("condition");
var conditionsList = new ConditionsList(_sqlContext) {condition};
var conditionStep = new SelectHavingConditionStep(this,
ActiveUnionSubQuery.HavingConditions, conditionsList);

_beforeGetResultConditionsActions.Add(conditionStep.AddConditionsToParent);
return conditionStep;

}
public ISelectHavingConditionStep Having(Condition condition)
{
return Having(condition.ExpressionStr);
}
public ISelectHavingConditionStep Having(string condition)
{
if (string.IsNullOrEmpty(condition))
throw new ArgumentNullException("condition");
var sqlExpressionItem = _sqlContext.ParselLogicalExpression(condition);
var conditionItem = new ConditionItem(sqlExpressionItem, _sqlContext);
return Having(conditionItem);
}
public ISelectHavingStep GroupBy(params string[] aggregatedItems)
{

if (aggregatedItems == null)
throw new ArgumentNullException("aggregatedItems");
foreach (var aggregatedItem in aggregatedItems)

{
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var expressionAst = _sqlContext.ParseExpression(aggregatedItem);
var groupingItem = new GroupingItem(expressionAst,
_activeUsq.FromColumns, _sqlContext);
SQLQueryService.Instance.AddGroupingItem(_activeUsq,
groupingItem);
}

return this;

}
public ISelectHavingStep GroupBy(params IGroupingItem[] groupingItems)

{
if (groupingItems == null)
throw new ArgumentNullException("groupingItems");
foreach (var groupingItem in groupingItems)
{
groupingItem.AddToGroupByList(_queryModifier,
ActiveUnionSubQuery);

}

return this;

}
public ISelectConditionStep Where(string condition)
{
if (string.IsNullOrEmpty(condition))
throw new ArgumentNullException("condition");
var expressionAst = _sqlContext.ParselLogicalExpression(condition);
return Where(new ConditionItem(expressionAst, _sqglContext));
}
public ISelectConditionStep Where(Condition condition)
{
return Where(condition.ExpressionStr);
}
public ISelectConditionStep Where(ConditionBase condition)
{

if (condition == null)
throw new ArgumentNullException("condition");
var conditionslList = new ConditionsList(_sqlContext){condition};
var conditionStep = new SelectConditionStep(this,
_activeUsq.WhereConditions, conditionsList);

_beforeGetResultConditionsActions.Add(conditionStep.AddConditionsToParent);
return conditionStep;

}
public ISelectConditionStep WhereExists(Action<ISelectStep> selectAction)
{
using (var select = new DSLContext(_sqlContext))
{
selectAction(@select);
return Where("Exists(" + @select.SQL + ")");
}
}
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public ISelectConditionStep WhereExists(ISelectResult @select)

{
}

return Where("Exists(" + select.SQL + ")");

public ISelectConditionStep WhereNotExists(Action<ISelectStep>

selectAction)

{

}

using (var select = new DSLContext(_sqlContext))

{
selectAction(@select);

return Where("Not Exists(" + @select.SQL + ")");

public ISelectConditionStep WhereNotExists(ISelectResult @select)

{
}

return Where("Not Exists(" + select.SQL + ")");

public ISelectJoinStep From(params string[] dataSources)

{

if (dataSources == null)

throw new ArgumentNullException("dataSources");
for (int i = 0; i < dataSources.Length - 1; i++)
{

SQLQueryService.Instance.AddDataSourceFromExpression(_activeUsq,

dataSources[i]);

}

var lastDataSource =

SQLQueryService.Instance.AddDataSourceFromExpression(_activeUsq, dataSources.Last());

}

return new SelectJoinStep(this, lastDataSource);

public ISelectJoinStep From(params IName[] names)

{

}

return From(names.Select(name => name.Name).ToArray());

public ISelectJoinStep From(params IFromClauseltem[] items)

{

_activeUsq);

if (items == null)
throw new ArgumentNullException("items");
DataSource last = null;
for (int i = 0; i < items.Length; i++)
{

var currentDataSource = items[i].AddToFromClause(_queryModifier,
// If current dataSource was added automatically
if (_autoAddedDataSources.Contains(currentDataSource))

// then move it according to items position

_activeUsq.FromClause.Move(currentDataSource, i);
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// delete this dataSource from _autoAddedDataSources
_autoAddedDataSources.Remove(currentDataSource);

// Save last dataSource
if (i == items.Length - 1)
last = currentDataSource;

}
Debug.Assert(last != null);

return new SelectJoinStep(this, last);

}
public ISelectFromStep Hint(string hint)
{
//TODO: ???
return this;
}
public ISelectStep Select()
{
_queryModifier.AddSelectItem(_activeUsq, new SelectItem(_sqlContext,
II*II));
return this;
}
public ISelectStep Select(params string[] strSelectItems)
{

if (strSelectItems == null)
throw new ArgumentNullException("strSelectItems");

foreach (var strSelectItem in strSelectItems)

{
var selectItem = sqlContext.ParseSelectItem(strSelectItem);
_queryModifier.AddSelectItem(_activeUsq, new

SelectItem(selectItem, _sqglContext));
¥

return this;

}
public ISelectStep Select(params ISelectItem[] selectItems)

{
if (selectItems == null)
throw new ArgumentNullException("selectItems");
// Collect dataSources which already exists in query
var previousDataSourceSet = new HashSet<DataSourceBase>();
_activeUsq.FromClause.Items.ForEach(ds =>
previousDataSourceSet.Add(ds));
foreach (var selectItem in selectItems)

{
selectItem.AddToSelectList(_queryModifier, _activeUsq);

}
// Collect dataSources after adding selectItems

var currentDataSourceSet = new HashSet<DataSourceBase>();

63



_activeUsq.FromClause.Items.ForEach(ds =>
currentDataSourceSet.Add(ds));

// and check if it contains new dataSources

// add them to _autoAddedDataSources

_autoAddedDataSources.Append(currentDataSourceSet.Subtract(previousDataSourceSet));
return this;

}
public ISelectStep SelectDistinct(params ISelectItem[] selectItems)

{
if (selectItems == null)
throw new ArgumentNullException("selectItems");
if (_activeUsq.SelectMode == null)
_activeUsqg.SelectMode = new
SQLSubQuerySelectModeDistinct(_sqlContext);
foreach (var selectItem in selectItems)

{
selectItem.AddToSelectList(_queryModifier, _activeUsq);
}
return this;
}
public IField Field(int index)
{
if (string.IsNullOrEmpty(_asDerivedTableAlias))
_asDerivedTableAlias = CreateUniqueAlias(_queryRoot, "query ");
return GetField(index);
}
public IField Field(string name)
{
if (string.IsNullOrEmpty(_asDerivedTableAlias))
_asDerivedTableAlias = CreateUniqueAlias(_queryRoot, "query ");
return GetField(name);
}
public IField Field(IField field)
{
if (string.IsNullOrEmpty(_asDerivedTableAlias))
_asDerivedTableAlias = CreateUniqueAlias(_queryRoot, "query ");
return GetField(field.FieldName);
}
public ITable AsTable(string name)
{
return new DerivedTable(this, name, name);
}
public IField AsField(string alias)
{
return new Field("("™ + SQL + ")", null, alias);
}

public DataSource AddToFromClause(IQueryModifier queryModifier,
UnionSubQuery unionSubQuery)
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if (string.IsNullOrEmpty(_asDerivedTableAlias))
_asDerivedTableAlias = CreateUniqueAlias(_queryRoot, "query ");
var derivedTable = (DerivedTable)AsTable(_asDerivedTableAlias);

return derivedTable.AddToFromClause(queryModifier, unionSubQuery);
¥
public void AddToSelectList(IQueryModifier queryModifier, UnionSubQuery
unionSubQuery)
{
queryModifier.AddSelectItem(unionSubQuery, new SelectItem(_sqlContext,
"(" 4+ SQL + ")", _asSelectItemAlias));
_asSelectItemAlias = null;

}

private string CreateUniqueAlias(UnionGroup queryRoot, string prefix)
{
var random = new Random(GetHashCode());
var numPrefix = random.Next(@, int.MaxValue);
var subQueries = queryRoot.GetUnionSubQueryList();
foreach (var unionSubQuery in subQueries)
{
prefix =
SQLQueryService.Instance.CreateUniqueDataSourceAliasStr(unionSubQuery, prefix +
numPrefix);

}

return prefix;
}
private Field GetField(string name)
{

using (var statistic =
QueryStatisticsService.GetStatistics(_queryRoot))

{
foreach (var outputColumn in statistic.OutputColumns)
{
if (outputColumn.ColumnName == name)
return new QueryField(outputColumn, _asDerivedTableAlias);
}
}
return null;
}
private Field GetField(int index)
{

using (var statistic =
QueryStatisticsService.GetStatistics(_queryRoot))
{
return index > statistic.OutputColumns.Count - 1 ?
null :
new QueryField(statistic.OutputColumns[index],
_asDerivedTableAlias);
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}
private List<IField> AllFields()

{

var result = new List<IField>();

using (var statistic =
QueryStatisticsService.GetStatistics(_queryRoot))

{

result.AddRange(statistic.OutputColumns.Select(outputColumn => new

QueryField(outputColumn, _asDerivedTableAlias)));

¥

return result;

}

private bool IsCorrectUnionStep(IQueryStatisticsProvider otherSelect)
{
var isSameColsCount = OutputColumns.Count ==
otherSelect.OutputColumns.Count;
var columnsDataTypeSequence = OutputColumns.Select(col =>
col.FieldType);
var otherSequence = otherSelect.OutputColumns.Select(col =>
col.FieldType);
var isDataTypesEquals =
columnsDataTypeSequence.SequenceEqual(otherSequence);
return isSameColsCount && isDataTypesEquals;

}
internal void BeforeGetResult()
{
foreach (var action in _beforeGetResultConditionsActions)
{
action();
}
}
public void Dispose()
{
if (_queryStatistics != null)
_queryStatistics.Dispose();
_queryRoot.Updated -= _queryRoot_Updated;
_queryRoot.Dispose();
_autoAddedDataSources.Clear();
_beforeGetResultConditionsActions.Clear();
}

}
daiin AbstractNamespace.cs
public abstract class AbstractNamespace : INamespace
{
private readonly Metadatalist _parentlList;
internal MetadataNamespace Namespace;
public MetadataType MetadataType { get; protected set; }
public string Name { get { return GetName(); } }
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public bool Default { get; set; }
protected AbstractNamespace(Metadatalist parentList, MetadataType

metadataType)

{
MetadataType = metadataType;
_parentList = parentlList;

}

protected void Initialize()

{
var needAddToParent = Namespace == null;
// Find or create
Namespace =

_parentList.FindItem<MetadataNamespace>(GetQualifiedName(_parentList.SQLContext)) ??
_parentList.FindItem<MetadataNamespace>(GetName()) ??
new MetadataNamespace(_parentList, MetadataType)
{
Name = Name,
Default = Default
¥
if (needAddToParent)
_parentList.Add(Namespace);

}
protected T CreateItem<T>()
{
var createdType = typeof(T);
var interfaces = createdType.GetInterfaces();
if (interfaces.Contains(typeof(ITable)))
return Table<T>.Create(Namespace.Items);
if (interfaces.Contains(typeof(INamespace)))
return Create<T>(Namespace.Items);
return default(T);
¥
private T Create<T>(MetadatalList parentList)
{
var ctor = typeof(T).GetConstructor(new[]{typeof(Metadatalist)});
Debug.Assert(ctor != null);
var ns = ctor.Invoke(new object[] { parentList});
return (T)ns;
}
private string GetName()
{

var schemaNameAttribute =
(NameAttribute)GetType().GetCustomAttributes(typeof(NameAttribute),
false).FirstOrDefault();
if (schemaNameAttribute == null)
throw new Exception("Missing NamespaceAttribute");
return schemaNameAttribute.Name;
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private string GetQualifiedName(SQLContext ctx)

{
using (var parsedName = new SQLQualifiedName(ctx))
{
parsedName.AddName (Name, true);
return parsedName.QualifiedName;
¥
}

daiin AbstractRoutine.cs
public abstract class AbstractRoutine : ISubRoutine, IFromClauseItem,
ISelectItem, IExpression<AbstractRoutine>
{
private readonly Dictionary<IParameter, object> _params = new
Dictionary<IParameter, object>();
private readonly MetadataObject MetadataObject;
protected AbstractRoutine(AbstractNamespace @nhamespace)
{
var needAddToParent = MetadataObject == null;
Schema = @namespace;
//Find or create
MetadataObject =

@namespace.Namespace.FindItem<MetadataObject>(GetQualifiedName(@namespace.Namespace.S
QLContext)) ??
@namespace.Namespace.FindItem<MetadataObject>(GetName()) ??
new MetadataObject(@namespace.Namespace.Items,
MetadataType.Procedure)
{
Name = Name
¥
if (needAddToParent)
@namespace.Namespace.Items.Add(MetadataObject);
}
public INamespace Schema { get; private set; }
public string Name

{
get { return GetName(); }

}
public string Alias { get; set; }
public object Expression

{
get { return BuildExpression(); }

}

public void SetParameter(string name, object value)

{
var parameter = Parameters.FirstOrDefault(p => p.Name == name);
if (parameter == null)
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throw new Exception("Parameter not found");
_params[parameter] = value;

}
public List<IParameter> Parameters
{
get { return _params.Keys.TolList(); }
}

public DataSource AddToFromClause(IQueryModifier queryModifier,
UnionSubQuery unionSubQuery)

{
return queryModifier.AddDataSource(unionSubQuery, BuildExpression(),
Alias);
}
public void AddToSelectList(IQueryModifier queryModifier, UnionSubQuery
unionSubQuery)
{

queryModifier.AddSelectItem(unionSubQuery, new
SelectItem(unionSubQuery.SQLContext, BuildExpression(), Alias));

}
public AbstractRoutine As(string alias)

{

var ctor = GetType().GetConstructor(new
[1{typeof(AbstractNamespace)});

Debug.Assert(ctor != null, "Constructor not found");
var clonedRoutine = (AbstractRoutine)ctor.Invoke(new
object[]{Schema});

clonedRoutine.Alias = alias;
return clonedRoutine;

}
private string BuildExpression()
{
var strParams = new StringBuilder(Name + "(");
foreach (var parameter in _params)
{
strParams.Append(parameter.Value);
strParams.Append(", ");
}
// If this routine has params
// remove last space with comma
if (Parameters.Count != 0)
strParams.Length -= 2;
strParams.Append(")");
return strParams.ToString();
}
private string GetName()
{
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var nameAttribute =
(NameAttribute)GetType().GetCustomAttributes(typeof(NameAttribute),
false).FirstOrDefault();
if (nameAttribute == null)
throw new Exception("Missing NameAttribute in class " +
GetType().Name);
return nameAttribute.Name;

}

protected void RegisterParams()
{
var parameters = GetType()
.GetProperties(BindingFlags.DeclaredOnly | BindingFlags.Public |
BindingFlags.Instance)
.Where(propertyInfo => propertyInfo.PropertyType ==
typeof(RoutineParam))
.Select(propertyInfo => (RoutineParam)propertyInfo.GetValue(this,

null));
foreach (var parameter in parameters)
{
_params.Add(parameter, null);
}
}
private string GetQualifiedName(SQLContext ctx)
{
using (var parsedName = new SQLQualifiedName(ctx))
{
parsedName.AddName (Name, true);
return parsedName.QualifiedName;
}
}
}

®aiin Table.cs

/// <inheritdoc cref="ITable{T}"/>

public class Table<T> : Table, ITable<T>

{
private List<IField> _fields = new List<IField>();
private readonly Metadatalist _parentMetadatalist;
private string _alias = string.Empty;
private bool _isFieldsInitialized;

public MetadataObject MetadataObject { get; private set; }
public override string TableName { get { return MetadataObject.Name; } }
public override string Schema { get { return MetadataObject.Schema.Name; }

public override string Alias { get { return _alias; } set { _alias =
value; } }
public override List<IField> Fields {
get
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if (_isFieldsInitialized) return _fields;

_fields = CollectFieldsFromInheritor();
_isFieldsInitialized = true;
return _fields;

}
}
protected Table(MetadatalList metadatalList) : base("", "")
{

var needAddToParent
_parentMetadatalist

MetadataObject == null;
metadatalist;

// Find or create
MetadataObject =

metadatalist.FindItem<MetadataObject>(GetQualifiedName(metadatalList.SQLContext)) ??
metadatalist.FindItem<MetadataObject>(GetNameFromAttribute()) ??
new MetadataObject(metadatalList, MetadataType.Table)
{
Name = GetNameFromAttribute(),
3
if (needAddToParent)
metadatalist.Tables.Add(MetadataObject);

}
public string GetQualifiedName(SQLContext sqlContext)
{
var name = GetNameFromAttribute();
using (var parsedName = new SQLQualifiedName(sqlContext))
{
parsedName.AddName(name, true);
return parsedName.QualifiedName;
}
}
private string GetNameFromAttribute()
{

var tableNameAttribute =
(NameAttribute)typeof(T).GetCustomAttributes(typeof(NameAttribute), false).First();
if (tableNameAttribute == null)
throw new Exception("Missing NameAttribute in class " +
typeof(T).Name);
return tableNameAttribute.Name;

}

public static T Create(Metadatalist metadatalList)

{
var ctor = typeof(T).GetConstructor(new[] { typeof(Metadatalist) });
Debug.Assert(ctor != null);
return (T)ctor.Invoke(new object[] { metadatalList });

¥
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public new T As(string alias)

{
var aliasedTable = (ITable)Create(_parentMetadatalist);
aliasedTable.Alias = alias;
return (T)aliasedTable;

}

public override DataSource AddToFromClause(IQueryModifier queryModifier,
UnionSubQuery unionSubQuery)
{
var dataSources =
unionSubQuery.FindDataSources(MetadataObject).Where(ds => ds.Alias ==
Alias).TolList();

return dataSources.Any() ?
dataSources.First() :
queryModifier.AddDataSource(unionSubQuery, MetadataObject,

Alias);

}

public override IField Field(string name)

{

return Fields.FirstOrDefault(f => f.FieldName == name);

}

public override IField Field(IField field)

{

return Fields.FirstOrDefault(f => f.FieldName == field.FieldName &&
f.NameInQuery == field.NameInQuery);

}
private List<IField> CollectFieldsFromInheritor()

{
return GetType()
.GetProperties(BindingFlags.Public | BindingFlags.DeclaredOnly |
BindingFlags.Instance)
.Where(propInfo => propInfo.PropertyType.BaseType ==

typeof(Field))
.Select(propInfo => (IField) propInfo.GetValue(this, null))
.ToList();
}
}
public class Table : ITable
{

private readonly List<IField> fields = new List<IField>();
private string _alias;
public virtual List<IField> Fields {
get { return _fields; }
}
public virtual string TableName { get; private set; }
public virtual string Schema { get; private set; }
public virtual string Alias

{
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get { return _alias;}
set { _alias = value; }

}
public Table(string name, string schema ,string alias = null)
{
TableName = name;
Schema = schema;
_alias = alias ?? string.Empty;
}
public virtual string SelectAllFields()
{
if (!string.IsNullOrEmpty(Alias))
return Alias + ".*";
return TableName + ".*";
}

public virtual DataSource AddToFromClause(IQueryModifier queryModifier,
UnionSubQuery unionSubQuery)

{
return queryModifier.AddDataSource(unionSubQuery, TableName, Alias);
}
public virtual IField Field(int index)
{
return Fields[index];
}
public virtual IField Field(string name)
{
var field = Fields.FirstOrDefault(f => f.FieldName == name);
if (field != null) return field;
field = new Field(name, TableName, Alias);
_fields.Add(field);
return field;
}
public virtual IField Field(IField fieldToFind)
{

var field = Fields.FirstOrDefault(f => f.FieldName ==
fieldToFind.FieldName && f.NameInQuery == fieldToFind.NameInQuery);

if (field != null) return field;

field = new Field(fieldToFind.FieldName, fieldToFind.TableAlias,
fieldToFind.Alias);

_fields.Add(field);

return field;

}
public virtual ITable AsTable(string name)
{
return As(name);
}
public virtual ITable As(string alias)
{

return new Table(TableName, Schema, alias);

73



}

public override string ToString()

{

return TableName;

}

®aiin Field.cs
/// <inheritdoc cref="IField"/>
public class Field : ConditionFactory, IField

{
private bool _needToQuote;
protected internal Field(string fieldName, string tableAlias, string alias
= null)
{
TableAlias = tableAlias;
FieldName = fieldName;
Alias = alias;
_needToQuote = FieldName.Contains(" ");
}

/// <inheritdoc cref="IField.FieldName"/>

public string FieldName { get; private set; }

/// <inheritdoc cref="IField.TableAlias"/>

public virtual string TableAlias { get; private set; }
/// <inheritdoc cref="IField.NameInQuery"/>

public virtual string NameInQuery

{
get
{
if (!string.IsNullOrEmpty(TableAlias))
return TableAlias + "." + FieldName;
return FieldName;
}
}

/// <inheritdoc cref="IField.As"/>
public virtual IField As(string alias)
{

return new Field(FieldName, TableAlias, alias);
}
/// <inheritdoc cref="IExpression.Expression"/>
public override object Expression

{
get { return NameInQuery; }

}
/// <inheritdoc cref="ISelectItem.AddToSelectList"/>

public virtual void AddToSelectList(IQueryModifier queryModifier,
UnionSubQuery unionSubQuery)

{
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var sqlContext = unionSubQuery.SQLContext;
if (_needToQuote && GetType() == typeof(Field))
{
FieldName = Helpers.CreateQuotedIdentifier(FieldName,
sqlContext.SyntaxProvider.QuoteBegin,
sqlContext.SyntaxProvider.QuoteEnd);
_needToQuote = false;
¥
var selectItem = sqlContext.ParseSelectItem(NameInQuery);
queryModifier.AddSelectItem(unionSubQuery, new SelectItem(selectItem,
sqlContext){Alias = Alias});
}
/// <inheritdoc cref="IGroupingItem.AddToGroupByList"/>
public virtual void AddToGroupByList(IQueryModifier query, UnionSubQuery
unionSubQuery)
{
var sqlExpressionItem =
unionSubQuery.SQLContext.ParseExpression(NameInQuery);
unionSubQuery.GroupinglList.Add(new GroupingItem(sqlExpressionItem,
unionSubQuery.FromColumns, unionSubQuery.SQLContext));
}
/// <inheritdoc cref="IOrderByItem.AddToOrderByList"/>
public virtual void AddToOrderByList(IQueryModifier queryModifier,
UnionSubQuery unionSubQuery)
{
var sqlOrderByItem =
unionSubQuery.SQLContext.ParseOrderByItem(NameInQuery);
queryModifier.AddOrderByItem(unionSubQuery, new
OrderByItem(sqlOrderByItem, unionSubQuery.SQLContext));

}
public IAggregatedItem Sum()
{
return new AggregateIltem(AggregateFunction.Sum, NameInQuery);
}
public IAggregatedItem SumDistinct()
{
return new AggregateItem(AggregateFunction.Sum, "distinct " +
NameInQuery);
}
public IAggregatedItem Max()
{
return new AggregateItem(AggregateFunction.Max, NameInQuery);
}
public IAggregatedItem MaxDistinct()
{
return new Aggregateltem(AggregateFunction.Max, "distinct " +
NameInQuery);
}

public IAggregatedItem Min()
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return new AggregateItem(AggregateFunction.Min, NameInQuery);

}
public IAggregatedItem MinDistinct()

{

return new AggregateItem(AggregateFunction.Min, "distinct " +
NameInQuery);

}
public IAggregatedItem Avg()
{
return new AggregateItem(AggregateFunction.Avg, NameInQuery);
}
public IAggregatedItem AvgDistinct()
{

return new AggregateItem(AggregateFunction.Avg, "distinct " +
NameInQuery);

}
public IAggregatedItem Count()
{
return new AggregateItem(AggregateFunction.Count, NameInQuery);
}
public IAggregatedItem CountDistinct()
{

return new AggregateItem(AggregateFunction.Count, "distinct " +
NameInQuery);

}
public ISortingItem Asc()
{
return new SortingItem(SortingOperator.Asc, this);
}
public ISortingItem Desc()
{
return new SortingItem(SortingOperator.Desc, this);
}

daiin TableField.cs
public class TableField<T> : Field

{
public static TableField<T> NULL
{
get { return null; }
}

internal readonly MetadataField MetadataField;
public bool ReadOnly
{

get { return MetadataField.ReadOnly; }

set { MetadataField.ReadOnly = value; }
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public bool PrimaryKey

{
get { return MetadataField.PrimaryKey; }
set { MetadataField.PrimaryKey = value; }
}
public bool Nullable
{
get { return MetadataField.Nullable; }
set { MetadataField.Nullable = value; }
}
public string FieldTypeName
{
get { return MetadataField.FieldTypeName; }
set { MetadataField.FieldTypeName = value; }
}
public string AltName
{
get { return MetadataField.AltName; }
set { MetadataField.AltName = value; }
}
public long Size
{
get { return MetadataField.Size; }
set { MetadataField.Size = value; }
}
public int Precision
{
get { return MetadataField.Precision; }
set { MetadataField.Precision = value; }
}
public int Scale
{
get { return MetadataField.Scale; }
set { MetadataField.Scale = value; }
}
public override string NameInQuery
{
get
{
if (!string.IsNullOrEmpty(TableAlias))
return TableAlias + "." + FieldName;
return Table.TableName + "." + FieldName;
}
}
protected override Condition GetCondition(string value)
{

var logicalExpression =
MetadataField.SQLContext.ParselLogicalExpression(NameInQuery + value);
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return new
Condition(logicalExpression.GetSQL(MetadataField.SQLContext.SQLGenerationOptionsForSe
rver));
}
public ITable Table { get; private set; }
private TableField(ITable table, MetadataField metadataField) :
base(metadataField.Name, table.Alias)
{
Table = table;
MetadataField = metadataField;
}
public TableField(string fieldName, ITable table, MetadataObject
metadataObject) : base(fieldName, table.Alias)

{
Table = table;
var needAddToParent = MetadataField == null;
MetadataField =
metadataObject.Items.FindItem<MetadataField>(fieldName) ??
new MetadataField(metadataObject.Items)
{
Name = fieldName,
FieldType = Helpers.TypeToDbType(typeof(T))
¥
if (needAddToParent)
metadataObject.Items.Fields.Add(MetadataField);
}
public override string TableAlias
{
get { return Table.Alias; }
}
public override IField As(string alias)
{
return new TableField<T>(Table, MetadataField){Alias = alias};
}

public static TableField<T> Create(string fieldName, ITable table,
MetadataObject metadataObject)
{
var metadataField =
metadataObject.Items.FindItem<MetadataField>(fieldName) ??
new MetadataField(metadataObject.Items)
{
Name = fieldName,
FieldType = Helpers.TypeToDbType(typeof(T))
s
metadataObject.Items.Fields.Add(metadataField);
return new TableField<T>(table, metadataField);
}

public static Condition operator ==(TableField<T> lhs, TableField<T> rhs)
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if (!ReferenceEquals(lhs, null) && ReferenceEquals(rhs, null))
{

return new Condition(lhs.NameInQuery + " Is Null");

}
if (ReferencekEquals(lhs, null) && !ReferencekEquals(rhs, null))

{

return new Condition(rhs.NameInQuery + " Is Null");

}

if (ReferenceEquals(lhs, null) && ReferenceEquals(rhs, null))
throw new ArgumentNullException();

return lhs.Equal(rhs);

public static Condition operator !=(TableField<T> lhs, TableField<T> rhs)

{
if (!ReferencekEquals(lhs, null) && ReferenceEquals(rhs, null))

{

return new Condition(lhs.NameInQuery + " Is Not Null");

}
if (ReferenceEquals(lhs, null) && !ReferenceEquals(rhs, null))

{

return new Condition(rhs.NameInQuery + " Is Not Null");

}

if (ReferenceEquals(lhs, null) && ReferenceEquals(rhs, null))
throw new ArgumentNullException();

return lhs.Not_Equal(rhs);

}
public static Condition operator >(TableField<T> lhs, TableField<T> rhs)

{
if (ReferenceEquals(lhs, null) || ReferenceEquals(rhs, null))
throw new ArgumentNullException();
return lhs.Greater(rhs);

}
public static Condition operator <(TableField<T> lhs, TableField<T> rhs)

{
if (ReferenceEquals(lhs, null) || ReferenceEquals(rhs, null))
throw new ArgumentNullException();
return lhs.Less(rhs);

}
public static Condition operator >=(TableField<T> lhs, TableField<T> rhs)

{
if (ReferenceEquals(lhs, null) || ReferenceEquals(rhs, null))

throw new ArgumentNullException();
return lhs.GreaterkEqual(rhs);

}
public static Condition operator <=(TableField<T> lhs, TableField<T> rhs)

{
if (ReferenceEquals(lhs, null) || ReferenceEquals(rhs, null))
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throw new ArgumentNullException();
return lhs.LessEqual(rhs);

}
public static Condition operator ==(TableField<T> lhs, int rhs)

{
if (ReferenceEquals(lhs, null))
throw new ArgumentNullException();
return lhs.Equal(rhs);

}
public static Condition operator !=(TableField<T> lhs, int rhs)

{
if (ReferenceEquals(lhs, null))
throw new ArgumentNullException();

return lhs.Not_Equal(rhs);
}

public static Condition operator >(TableField<T> lhs, int rhs)
{
if (ReferenceEquals(lhs, null))
throw new ArgumentNullException();
return lhs.Greater(rhs);

}
public static Condition operator <(TableField<T> lhs, int rhs)

{
if (ReferenceEquals(lhs, null))
throw new ArgumentNullException();
return lhs.Less(rhs);

}

public static Condition operator >=(TableField<T> lhs, int rhs)
{
if (ReferenceEquals(lhs, null))
throw new ArgumentNullException();
return lhs.Greatertqual(rhs);

}

public static Condition operator <=(TableField<T> lhs, int rhs)
{
if (ReferenceEquals(lhs, null))
throw new ArgumentNullException();
return lhs.LessEqual(rhs);

}
public static Condition operator ==(TableField<T> lhs, double rhs)

{
if (ReferenceEquals(lhs, null))

throw new ArgumentNullException();
return lhs.Equal(rhs);

}
public static Condition operator !=(TableField<T> lhs, double rhs)

{
if (ReferenceEquals(lhs, null))
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throw new ArgumentNullException();
return lhs.Not_Equal(rhs);

}
public static Condition operator >(TableField<T> lhs, double rhs)
{
if (ReferenceEquals(lhs, null))
throw new ArgumentNullException();
return lhs.Greater(rhs);
}
public static Condition operator <(TableField<T> lhs, double rhs)
{
if (ReferenceEquals(lhs, null))
throw new ArgumentNullException();
return lhs.Less(rhs);
}

public static Condition operator >=(TableField<T>
{
if (ReferenceEquals(lhs, null))
throw new ArgumentNullException();
return lhs.GreaterEqual(rhs);

}

public static Condition operator <=(TableField<T>
{
if (ReferenceEquals(lhs, null))
throw new ArgumentNullException();
return lhs.LessEqual(rhs);

}

public static Condition operator ==(TableField<T>
{
if (ReferenceEquals(lhs, null))
throw new ArgumentNullException();
return lhs.Equal(rhs);
}

public static Condition operator !=(TableField<T»>
{
if (ReferenceEquals(lhs, null))
throw new ArgumentNullException();
return lhs.Not_Equal(rhs);

lhs,

lhs,

lhs,

lhs,

double

double

string

string

rhs)

rhs)

rhs)

rhs)

}
public static Condition operator >(TableField<T> lhs, string rhs)
{
if (ReferenceEquals(lhs, null))
throw new ArgumentNullException();
return lhs.Greater(rhs);
}

public static Condition operator <(TableField<T> lhs, string rhs)

{
if (ReferenceEquals(lhs, null))
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throw new ArgumentNullException();
return lhs.Less(rhs);

}
public static Condition operator >=(TableField<T> lhs, string rhs)
{
if (ReferenceEquals(lhs, null))
throw new ArgumentNullException();
return lhs.GreaterEqual(rhs);
}
public static Condition operator <=(TableField<T> lhs, string rhs)
{
if (ReferenceEquals(lhs, null))
throw new ArgumentNullException();
return lhs.lLessEqual(rhs);
}

public override void AddToSelectList(IQueryModifier queryModifier,
UnionSubQuery unionSubQuery)
{
// Try to find the data source referenced by this field,
// if there is no one then add it.
var dataSource =
unionSubQuery.FindDataSources(MetadataField.Object).FirstOrDefault(ds => ds.Alias ==
Table.Alias) ??
queryModifier.AddDataSource(unionSubQuery,
MetadataField.Object, Table.Alias);
var fromColumn = unionSubQuery.FromColumns.Find(dataSource,

FieldName);
Debug.Assert(fromColumn != null);
var selectItem = new SelectItem(MetadataField.SQLContext, fromColumn,
Alias);
queryModifier.AddSelectItem(unionSubQuery, selectItem);
}
public override string ToString()
{
return NameInQuery;
}
private bool Equals(TableField<T> other)
{
return Equals(MetadataField, other.MetadataField) &&
Equals(Table, other.Table) &&
string.Equals(Alias, other.Alias);
}
public override bool Equals(object obj)
{

if (ReferenceEquals(null, obj)) return false;

if (ReferenceEquals(this, obj)) return true;

if (obj.GetType() != this.GetType()) return false;
return Equals((TableField<T>)obj);
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}
public override int GetHashCode()

{

unchecked
{
var hashCode = (MetadataField != null ?
MetadataField.GetHashCode() : 0);
hashCode = (hashCode * 397) ~ (Table != null ? Table.GetHashCode()

1 0);
hashCode

(hashCode * 397) ~ (Alias != null ? Alias.GetHashCode()
1 0);
return hashCode;

}
Oainn SelectAfterLimitOffsetStep.cs

public class SelectAfterLimitOffsetStep : ISelectAfterLimitOffsetStep
{

private readonly IDSLContext _dslContext;

public StatisticsDatabaseObjectList UsedDatabaseObjects

{

get { return _dslContext.UsedDatabaseObjects; }
}
public StatisticsFieldlList UsedDatabaseObjectFields
{

get { return _dslContext.UsedDatabaseObjectFields; }
}
public StatisticsOutputColumnList OutputColumns
{

get { return _dslContext.OutputColumns; }
}

public List<IField> Fields { get { return _dslContext.Fields; } }
public QueryRoot Result { get { return _dslContext.Result; }}
public string SQL { get { return _dslContext.SQL; } }

public ISelectResult As(string alias)

{
return _dslContext.As(alias);
}
public SelectAfterLimitOffsetStep(IDSLContext dslContext)
{
_dslContext = dslContext;
}
public ISelectOrderByStep Union(Action<ISelectStep> selectAction)
{
return _dslContext.Union(selectAction);
}
public ISelectOrderByStep UnionAll(Action<ISelectStep> selectAction)
{

return _dslContext.UnionAll(selectAction);
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}
public ISelectOrderByStep Union(ISelectResult @select)

{
return _dslContext.Union(select);
}
public ISelectOrderByStep UnionAll(ISelectResult @select)
{
return _dslContext.UnionAll(select);
}
public ISelectUnionStep Limit(int val)
{
return _dslContext.Limit(val);
}
public ISelectUnionStep Limit(string limit)
{
return _dslContext.Limit(limit);
}
public IField Field(int index)
{
return _dslContext.Field(index);
}
public IField Field(string name)
{
return _dslContext.Field(name);
}
public IField Field(IField field)
{
return _dslContext.Field(field);
}
public ITable AsTable(string name)
{
return _dslContext.AsTable(name);
}
public IField AsField(string alias)
{
return _dslContext.AsField(alias);
}
public DataSource AddToFromClause(IQueryModifier queryModifier, UnionSubQuery
unionSubQuery)
{
return _dslContext.AddToFromClause(queryModifier, unionSubQuery);
}
public void AddToSelectList(IQueryModifier queryModifier, UnionSubQuery
unionSubQuery)
{
_dslContext.AddToSelectList(queryModifier, unionSubQuery);
}
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Oann SelectConditionStep.cs

class SelectConditionStep : ISelectConditionStep
{
private readonly ISelectStep _dslContext;
// Reference to Where or Having conditionsList in UnionSubQuery.
private readonly ConditionsList _parentConditionsList;
// Base list in which we add all the conditions.
private ConditionsList _currentList;
private bool _wasAddedToParent;
public StatisticsDatabaseObjectList UsedDatabaseObjects

{

get { return _dslContext.UsedDatabaseObjects; }
}
public StatisticsFieldList UsedDatabaseObjectFields
{

get { return _dslContext.UsedDatabaseObjectFields; }
}
public StatisticsOutputColumnList OutputColumns
{

get { return _dslContext.OutputColumns; }
}

public List<IField> Fields { get { return _dslContext.Fields; } }
public QueryRoot Result { get { return _dslContext.Result; } }
public string SQL

{
get { return _dslContext.SQL; }
}
public ISelectResult As(string alias)
{
return _dslContext.As(alias);
}

public SelectConditionStep(IDSLContext dslContext, ConditionsList
parentConditionsList, ConditionsList current)

{
_dslContext = dslContext;
_parentConditionsList = parentConditionsList;
_currentList = current;
}
public ISelectOrderByStep Union(Action<ISelectStep> selectAction)
{
return _dslContext.Union(selectAction);
}
public ISelectOrderByStep UnionAll(Action<ISelectStep> selectAction)
{
return _dslContext.UnionAll(selectAction);
}

public ISelectOrderByStep Union(ISelectResult select)
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return _dslContext.Union(select);

}
public ISelectOrderByStep UnionAll(ISelectResult select)

{

return _dslContext.UnionAll(select);

}
public ISelectOffsetStep Limit(int val)
{
return _dslContext.Limit(val);
}
public ISelectOffsetStep Limit(string limit)
{
return _dslContext.Limit(limit);
}
public ISelectAfterLimitOffsetStep Offset(int val)
{
return _dslContext.Offset(val);
}

public ISelectAfterLimitOffsetStep Offset(string offset)

{
return _dslContext.Offset(offset);

}

public ISelectHavingConditionStep Having(ConditionBase condition)

{

return _dslContext.Having(condition);

}

public ISelectHavingConditionStep Having(Condition condition)

{

return _dslContext.Having(condition);

}

public ISelectHavingConditionStep Having(string condition)

{

return _dslContext.Having(condition);

}
public ISelectHavingStep GroupBy(params string[] aggregatedItems)

{
return _dslContext.GroupBy(aggregatedItems);

}
public ISelectHavingStep GroupBy(params IGroupingItem[] groupingItems)

{
return _dslContext.GroupBy(groupingItems);

}
public ISelectLimitStep OrderBy(params string[] sortingItems)

{
return _dslContext.OrderBy(sortingItems);
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public ISelectLimitStep OrderBy(params IOrderByItem[] fields)

{
return _dslContext.OrderBy(fields);
¥
public ISelectConditionStep Or(string condition)
{

var logicalExpression =
_parentConditionsList.SqlContext.ParselLogicalExpression(condition);

var conditionItem = new ConditionItem(logicalExpression,
_parentConditionsList.SqlContext);

return Or(conditionItem);

}
public ISelectConditionStep Or(Condition condition)
{
return Or(condition.ExpressionStr);
}
public ISelectConditionStep Or(ConditionItem condition)
{
return AddCondition(condition, JunctionOperator.OR);
}
public ISelectConditionStep OrNot(string condition)
{
return Or("Not " + condition);
}
public ISelectConditionStep OrNot(Condition condition)
{
return OrNot(condition.ExpressionStr);
}
public ISelectConditionStep OrNot(ConditionItem condition)
{
condition.Expression = "Not " + condition.Expression;
return Or(condition);
}
public ISelectConditionStep OrExists(string expression)
{

var logicalExpression =
_parentConditionsList.SqlContext.ParseLogicalExpression("Exists(" + expression +
"))

var conditionItem = new ConditionItem(logicalExpression,
_parentConditionsList.SqlContext);

return Or(conditionItem);

}
public ISelectConditionStep OrExists(Action<ISelectStep> selectAction)

{
using (var dsl = new DSLContext(_dslContext.Result.SQLContext))

{
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selectAction(dsl);

return OrExists(dsl.SQL);

}
}
public ISelectConditionStep OrExists(ISelectResult select)
{

return OrExists(select.SQL);
}
public ISelectConditionStep OrNotExists(string expression)
{

var logicalExpression =
_parentConditionsList.SqlContext.ParseLogicalExpression("Not Exists(" + expression +
"))

var conditionItem = new ConditionItem(logicalExpression,
_parentConditionsList.SqlContext);

return Or(conditionItem);

}
public ISelectConditionStep OrNotExists(Action<ISelectStep> selectAction)
{
using (var dslContext = new DSLContext(Result.SQLContext))
{
selectAction(dslContext);
return OrNotExists(dslContext.SQL);
}
}
public ISelectConditionStep OrNotExists(ISelectResult select)
{
return OrNotExists(select.SQL);
}
public ISelectConditionStep And(string condition)
{

var logicalExpression =
_parentConditionsList.SqlContext.ParselLogicalExpression(condition);

var conditionItem = new ConditionItem(logicalExpression,
_parentConditionsList.SqlContext);

return And(conditionItem);

}
public ISelectConditionStep And(Condition condition)
{
return And(condition.ExpressionStr);
}
public ISelectConditionStep And(ConditionItem condition)
{
return AddCondition(condition, JunctionOperator.AND);
}
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public ISelectConditionStep AndNot(string condition)

{
return And("Not " + condition);
}
public ISelectConditionStep AndNot(Condition condition)
{
return AndNot(condition.ExpressionStr);
}

public ISelectConditionStep AndNot(ConditionItem condition)
{

condition.Expression = "Not " + condition.Expression;

return And(condition);

}

public ISelectConditionStep AndExists(string expression)

{

return And("Exists(" + expression + ")");

}
public ISelectConditionStep AndExists(Action<ISelectStep> selectAction)

{
var newSelectStep = new DSLContext(Result.SQLContext);

{
selectAction(newSelectStep);

¥
return AndExists(newSelectStep.SQL);

public ISelectConditionStep AndExists(ISelectResult select)

{
return AndExists(select.SQL);

}
public ISelectConditionStep AndNotExists(string expression)

{

return And("Not Exists(" + expression + ")");

}
public ISelectConditionStep AndNotExists(Action<ISelectStep> selectAction)

{
using (var dsl = new DSLContext(Result.SQLContext))

{
selectAction(dsl);

return AndNotExists(dsl.SQL);

}
public ISelectConditionStep AndNotExists(ISelectResult select)

{
return AndNotExists(select.SQL);

}

internal void AddConditionsToParent()

89



if (! _wasAddedToParent)
{

_dslContext.QueryModifier.AddConditionItem(_dslContext.ActiveUnionSubQuery,
_parentConditionsList, _currentList);

_wasAddedToParent = true;

_currentlList = null;

}
}
public IField Field(int index)
{
return _dslContext.Field(index);
}
public IField Field(string name)
{
return _dslContext.Field(name);
}
public IField Field(IField field)
{
return _dslContext.Field(field);
}
public ITable AsTable(string name)
{
return _dslContext.AsTable(name);
}
public IField AsField(string alias)
{
return _dslContext.AsField(alias);
}
public DataSource AddToFromClause(IQueryModifier queryModifier, UnionSubQuery
unionSubQuery)
{
return _dslContext.AddToFromClause(queryModifier, unionSubQuery);
}
public void AddToSelectList(IQueryModifier queryModifier, UnionSubQuery
unionSubQuery)
{
_dslContext.AddToSelectList(queryModifier, unionSubQuery);
}

// Base method to add condition in current list.
// condition - condition that we trying to add.
// junctionOperator - operator that we trying to bind the condition.
private ISelectConditionStep AddCondition(ConditionItem condition,
JunctionOperator junctionOperator)
{
// if currentlList is null, remove first list from the parent
// and make it current.
if (_currentList == null)
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_wasAddedToParent = false;
var firstlList = (ConditionsList)_parentConditionsList[0];
_currentList = firstlList.Clone();
_parentConditionsList.Remove(firstList);
¥
// if operators are same we can add condition
// to current list.
if (_currentList.Operator == junctionOperator)
{
_currentList.Add(condition);
return this;
¥
// Else, we must create new list with given junction operator then
// add in new list given condition and _currentList then
// make newlList current.
var newlList = new
ConditionsList(_dslContext.ActiveUnionSubQuery.SQLContext) { Operator =
junctionOperator };
newList.Add(_currentlList);
newlList.Add(condition);
_currentlList = newlList;
return this;

O®ainn SelectJoinOnStep.cs

public class SelectJoinOnStep : ISelectJoinOnStep
{
private readonly IDSLContext _dslContext;
private readonly DataSource _left;
private readonly DataSource _right;
private readonly JoinType _joinType;
public SelectJoinOnStep(IDSLContext dslContext, DataSource left, DataSource
right, JoinType joinType)

{
_dslContext = dslContext;
_left = left;
_right = right;
_joinType = joinType;
}
public ISelectOnConditionStep On(string condition)
{

var link = _dslContext.QueryModifier.AddLink(_left, _right, condition,
LinkPlace.From);

switch (_joinType)

{

case JoinType.Join:
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link.LeftType = LinkSideType.Inner;
link.RightType = LinkSideType.Inner;
break;

case JoinType.CrossJoin:
link.LeftType = LinkSideType.Inner;
link.RightType = LinkSideType.Inner;
break;

case JoinType.FullOuterJoin:
link.LeftType = LinkSideType.Outer;
link.RightType = LinkSideType.Outer;
break;

case JoinType.LeftOuterJoin:
link.LeftType = LinkSideType.Outer;
link.RightType = LinkSideType.Inner;
break;

case JoinType.RightOuterJoin:
link.LeftType = LinkSideType.Inner;
link.RightType = LinkSideType.Outer;

break;

}

return new SelectOnConditionStep(_dslContext, link);
}
public ISelectOnConditionStep On(Condition condition)
{

return On(condition.ExpressionStr);
}
public ISelectJoinStep OnKey()
{

var leftDataSourcePK = _left
.MetadataObject
.FindItems<MetadataField>(MetadataType.Field)
.FirstOrDefault(field => field.PrimaryKey);
var rightDataSourcePK = _right.MetadataObject
.FindItems<MetadataField>(MetadataType.Field)
.FirstOrDefault(field => field.PrimaryKey);
// Try to find foreign key associated with left dataSource primary key
var refField = string.Empty;
if (leftDataSourcePK != null)
{
if (IsPrimaryKeyReferenced(_right, left, leftDataSourcePK.Name))
refField = leftDataSourcePK.Name;
}
// if not found, try find with right dataSource
if (rightDataSourcePK != null && string.IsNullOrEmpty(refField))
{
if (IsPrimaryKeyReferenced(_ left, _right, rightDataSourcePK.Name))
refField = rightDataSourcePK.Name;

}
// Add link if primary key referenced
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if (!string.IsNullOrEmpty(refField))
_dslContext.QueryModifier.AddLink(_left, refField, _right, refField,
LinkPlace.From);

return new SelectJoinStep(_dslContext, _right);
}
private bool IsPrimaryKeyReferenced(DataSource left, DataSource right, string
primaryKey)
{

var leftDataSourceForeignKeys =

left.MetadataObject.FindItems<MetadataForeignKey>(MetadataType.ForeignKey);
var foreignKey = leftDataSourceForeignKeys.Find(fk => fk.ReferencedObject
== right.MetadataObject &&

fk.ReferencedFields.Find(primaryKey));
return foreignKey != null;

Oann SelectJoinStep.cs

public class SelectJoinStep : ISelectJoinStep
{
private readonly DataSource _dataSource;
private readonly IDSLContext _dslContext;
public StatisticsDatabaseObjectList UsedDatabaseObjects

{

get { return _dslContext.UsedDatabaseObjects; }
}
public StatisticsFieldlList UsedDatabaseObjectFields
{

get { return _dslContext.UsedDatabaseObjectFields; }
}
public StatisticsOutputColumnList OutputColumns
{

get { return _dslContext.OutputColumns; }
}

public QueryRoot Result { get { return _dslContext.Result; } }
public string SQL { get { return _dslContext.SQL; } }

public List<IField> Fields { get { return _dslContext.Fields; } }
public SelectJoinStep(IDSLContext dslContext, DataSource dataSource)

{
_dslContext = dslContext;
_dataSource = dataSource;
}
public ISelectResult As(string alias)
{

return _dslContext.As(alias);
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}
public ISelectOrderByStep Union(Action<ISelectStep> selectAction)

{

return _dslContext.Union(selectAction);

}
public ISelectOrderByStep UnionAll(Action<ISelectStep> selectAction)

{

return _dslContext.UnionAll(selectAction);

}
public ISelectOrderByStep Union(ISelectResult select)

{

return _dslContext.Union(select);

public ISelectOrderByStep UnionAll(ISelectResult select)
{

return _dslContext.UnionAll(select);

}
public ISelectOffsetStep Limit(int val)
{
return _dslContext.Limit(val);
}
public ISelectOffsetStep Limit(string limit)
{
return _dslContext.Limit(limit);
}
public ISelectAfterLimitOffsetStep Offset(int val)
{
return _dslContext.Offset(val);
}

public ISelectAfterLimitOffsetStep Offset(string offset)

{
return _dslContext.Offset(offset);

}

public ISelectHavingConditionStep Having(ConditionBase condition)

{

return _dslContext.Having(condition);

}

public ISelectHavingConditionStep Having(Condition condition)

{

return _dslContext.Having(condition);

}

public ISelectHavingConditionStep Having(string condition)

{

return _dslContext.Having(condition);

}
public ISelectHavingStep GroupBy(params string[] aggregatedItems)

{
return _dslContext.GroupBy(aggregatedItems);
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}
public ISelectHavingStep GroupBy(params IGroupingItem[] groupingItems)

{
return _dslContext.GroupBy(groupingItems);

}
public ISelectConditionStep Where(string condition)
{
return _dslContext.Where(condition);
}
public ISelectConditionStep Where(Condition condition)
{
return _dslContext.Where(condition);
}

public ISelectConditionStep Where(ConditionBase condition)

{

return _dslContext.Where(condition);

}
public ISelectConditionStep WhereExists(Action<ISelectStep> selectAction)

{

return _dslContext.WhereExists(selectAction);

}
public ISelectConditionStep WhereExists(ISelectResult select)

{

return _dslContext.WhereExists(select);

}
public ISelectConditionStep WhereNotExists(Action<ISelectStep> selectAction)

{

return _dslContext.WhereNotExists(selectAction);

}
public ISelectConditionStep WhereNotExists(ISelectResult select)

{

return _dslContext.WhereNotExists(select);

}
public ISelectJoinOnStep Join(ITable table)
{
return CreateJoinFromTableHelper(table, JoinType.Join);
}
public ISelectJoinOnStep RightJoin(ITable table)
{
return CreateJoinFromTableHelper(table, JoinType.RightOuterJoin);
}
public ISelectJoinOnStep LeftJoin(ITable table)
{
return CreateJoinFromTableHelper(table, JoinType.LeftOuterJoin);
}
public ISelectJoinOnStep InnerJoin(ITable table)
{

return CreateJoinFromTableHelper(table, JoinType.Join);
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}
public ISelectJoinOnStep FullJoin(ITable table)

{

return CreateJoinFromTableHelper(table, JoinType.FullOuterJoin);

}
public ISelectJoinOnStep Join(string table)

{

return CreateJoinFromStrTableHelper(table, JoinType.Join);
}
public ISelectJoinOnStep RightJoin(string table)
{
return CreateJoinFromStrTableHelper(table, JoinType.RightOuterJoin);
}
public ISelectJoinOnStep LeftJoin(string table)
{
return CreateJoinFromStrTableHelper(table, JoinType.LeftOuterJoin);
}
public ISelectJoinOnStep InnerJoin(string table)
{
return CreateJoinFromStrTableHelper(table, JoinType.Join);
}
public ISelectJoinOnStep FullJoin(string table)
{
return CreateJoinFromStrTableHelper(table, JoinType.FullOuterJoin);
}
public ISelectJoinOnStep Join(IName name)
{
return CreateJoinFromStrTableHelper(name.Name, JoinType.Join);
}

public ISelectJoinOnStep RightJoin(IName name)
{

return CreateJoinFromStrTableHelper(name.Name, JoinType.RightOuterJoin);

}
public ISelectJoinOnStep LeftJoin(IName name)

{

return CreateJoinFromStrTableHelper(name.Name, JoinType.LeftOuterJoin);

}

public ISelectJoinOnStep InnerJoin(IName name)

{

return CreateJoinFromStrTableHelper(name.Name, JoinType.Join);

}
public ISelectJoinOnStep FullJoin(IName name)

{

return CreateJoinFromStrTableHelper(name.Name, JoinType.FullOuterJoin);

}

public ISelectLimitStep OrderBy(params string[] sortingItems)

{
return _dslContext.OrderBy(sortingItems);
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}
public ISelectLimitStep OrderBy(params IOrderByItem[] orderByItems)

{
return _dslContext.OrderBy(orderByItems);
¥
public IField Field(int index)
{
return _dslContext.Field(index);
}
public IField Field(string name)
{
return _dslContext.Field(name);
¥
public IField Field(IField field)
{
return _dslContext.Field(field);
}
public ITable AsTable(string name)
{
return _dslContext.AsTable(name);
}
public IField AsField(string alias)
{
return _dslContext.AsField(alias);
}
public DataSource AddToFromClause(IQueryModifier queryModifier, UnionSubQuery
unionSubQuery)
{
return _dslContext.AddToFromClause(queryModifier, unionSubQuery);
}

public void AddToSelectList(IQueryModifier queryModifier, UnionSubQuery
unionSubQuery)

{
_dslContext.AddToSelectList(queryModifier, unionSubQuery);
}
private ISelectJoinOnStep CreateJoinFromStrTableHelper(string table, JoinType
joinType)
{

var sqlFromSource =
_dslContext.ActiveUnionSubQuery.SQLContext.ParseDatasource(table);
var rightDataSource =
_dslContext.QueryModifier.AddDataSource(_dslContext.ActiveUnionSubQuery,
sqlFromSource, typeof(DataSourceObject));

return new SelectJoinOnStep( dslContext, _dataSource, rightDataSource,

joinType);
}
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private ISelectJoinOnStep CreateJoinFromTableHelper(ITable table, JoinType
joinType)
{
var rightDataSource = table.AddToFromClause(_dslContext.QueryModifier,
_dslContext.ActiveUnionSubQuery);

return new SelectJoinOnStep(_dslContext, _dataSource, rightDataSource,
joinType);
}

¥
Oann WithAsStep.cs

public class WithAsStep : IWithAsStep

{
private readonly IDSLContext _dsl;
private readonly string _alias;
public WithAsStep(IDSLContext dsl, string alias)
{
_dsl = dsl;
_alias = alias;
}
public IDSLContext As(string select)
{
_dsl.Result.AddNewCTE(select, _alias);
return _dsl;
}
public IDSLContext As(Action<ISelectStep> selectAction)
{
using (var innerSelect = new DSLContext(_dsl.Result.SQLContext))
{
selectAction(innerSelect);
innerSelect.BeforeGetResult();
_dsl.Result.AddNewCTE(innerSelect.SQL, _alias);
}
return _dsl;
}
public IDSLContext As(ISelectResult select)
{
return As(select.SQL);
}
}
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