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LEfM U 3AAAYN MUTPALIUU

e Llenw:
> VIMnopTo3samelleHune
> CHWXeHne CToMMOCTW BnageHus
> [NoBblEHWE TMBKOCTU CUCTEMDI
e 3ajaun:
> AlanTupoBarb CyLlecTByloLlmMe cuctembl Ha PostgreSQL B kpaTuaniumne
CPOKMU
> Pa3paboTtarb yHUBEPCA/IbHY0 TEXHONOMNIO MUrpaLmn NpUIoXeHnin Ha
PostgreSQL n gpyrne CYb/

Application - Application - Application -
DBMS client DBMS client DBMS client

PROPRIETARY
DBMS | POSTGRESQL
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OB30P CYLIECTBYIOLUUX TEXHOJIOMrUA

Murpauyusa Oracle — PostgreSQL.:

* NPUI0XEHNEe «ora2pg»
> He KOHBEPTUPYET XpaHuUMYo Nornky (naketbl, oyHKUUN, npoueaypbl)
e pacwupeHune «orafce»
> HEeT noaaepXku (Mnn HenonHasa noanep)xka)
MHOIMX HaTuBHbIX nakeToB Oracle, Hanpumep:
+ DBMS_SQL
- DBMS_LOB
+ DBMS_LOCK
+ DBMS_TYPES

L 4

Murpauyusa Microsoft SQL Server — PostgreSQL.:

* npunoxeHue «sqlserver2pgsql»
> He KOHBEPTUPYET XPaHUMYI0 /10TUKY (NakeTbl, PYHKUMN, NpoLenypbl)

He HaliieHO MHCTPYMEHTOB, NO3BOIAWMX afanTMpoBaTh
CYLLECTBYIOLME KITMEHTCKME NPUNOXEHNA 6e3 U3SMEHEHUA UX Koaa.




DIASOFT DATABASE ADAPTER

Oowasa cxema murpauum

Applications - DBMS clients
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DIASOFT DATABASE ADAPTER

Diasoft Database Adapter - npoaykT, no3BonsoWmMn aganTupoBaTh NPUIOXEHNS,
co3faHHble B pacyeTe Ha ucnonb3oBaHne CYB[ Oracle nnun Microsoft SQL Server,
Ha CYB[] PostgreSQL (B cneayrowmx sepcusax byayTt nogaepxansl u apyrne CYB[)
6e3 M3MeHeHNs NX NCXO0OQHOro Koaa.

KOMNOHEHTHLI NpoayKTa

DB Migrator
* OGecneunBaet murpaumio 6a3 gaHHbIX (CXeM U caMUX OAaHHbIX)
* KoHBepTupyeT noruky, HanncanHyto Ha PL/SQL (Oracle) unn Transact SQL
(Microsoft SQL Server) B PL/PgSQL.

Native Protocol Proxy
* PaboTtaeT no HaTMBHOMY NMPOTOKOSY C KITMEHTCKUM MPUIIOXKEHNEM;
* KoHBepTupyeT nocTynaroLne Ha Bxoq 3anpockl B rpammaTtuky PostgreSQL;
* [lo3BonsieT NepekstoyunTb CyLLecTByrowmMe npunoxeHnst Ha PostgreSQL 6e3 nx
N3MEHEHUS.

DSQLProxy
* HanucaHHasa Ha C dyHkuus ana PostgreSQL, npegHasHavyeHHas ong
KOHBepTauun gnHammyeckoro SQL nocpeactBoM obpalleHust K 3K3eMnnspy
Native Protocol Proxy.




DIASOFT DATABASE ADAPTER

* Murpauuns cxembl
* Murpauuna gaHHbIX

* TpaHcnauma Kkoga xpaHUMoWu NpuknagHom nNorukm (yHKUNK,
npoueaypbl, NaKeTbl, TPUIrepbI)

> Oracle PL/SQL => PL/PgSQL
> MS.SQL Server Transact SQL => PL/PgSQL

* AganTaums CcyLeCTBYHOLLIMX KIMMEHTCKNUX NPUITOXKEHUI Yepes
noaaep KKy HaTUBHOIO NPOTOKoNna obmMeHa JaHHbIMMU:

> Oracle Transparent Network Substrate (TNS)
> Microsoft Tabular Data Stream (TDS)




DATABASE MIGRATOR

Murpauyusa cxembl Bl U gaHHbIX
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DATABASE MIGRATOR

Murpauyusa cxembl Bl U gaHHbIX

Mpu paboTte DB Migrator ocyulecTBNseTCS:
 Murpauynsa cxembl B/,
e Mwurpaums cyuecTByoLWmMX AaHHbIX
e ABTOMaTM3MpPOBaHHAA TPAHCNALNA TEKCTOB 3arnpocoB
« ABTOMaTM3MpPOBaHHaA TpaHCNAUNA 06bekToB B/, Takmx Kak:
o Tabnmupbl
* WHAEKChbI
* rocsiegoBaTesibHOCTU
e OrpaHnyeHuns, Kouu,
* MnpeacTaB/eHns
» [lakeTbl, hyHKUNKN, XpaHUMble nNpoueaypbl, arperatHole OyHKUMN, TPUIrepsbl
* [lonb3oBarenbCckue TUMbl, B TOM Yncne 06bekTHbIE N Tab/INYHbIe
» CcblIKM Ha BHeLLHNe 6a3bl faHHbIX, CBA3aHHbIe Tabnnubl BO BHeLWHUX B/,
» OObBLEeKTbl 6e3onacHocTU: paspelueHna(Grant), meToabl ayTeHTUdIMKaALINK

OcyulectBnsaerca TpaHcnauma cneundmndnbix anga CYb/ Oracle nnn MS.SQL Server
KOHCTPYKUMIA, Hanpumep:

Nepapxuueckue 3anpocbl, Merge , (Oracle) Hotauun ana sHewHux JOIN (+), Kypcopbl,
Mognpouenypbl




NATIVE PROTOCOL PROXY

Native protocol proxy <>

Applicatian - ative Native protocol parser SQL
DBMS client rotoc j‘DBC’ PostgreSQL
PL/SQL

Translator v




NATIVE PROTOCOL PROXY

Native Protocol Proxy BbINOAHAET criegyrowme oyHKUNN:

« AyTeHTudpmkaumsa B NPUNOXEHNAX NO HATUBHOMY NPOTOKO/Y;

* [lepenaya n npeobpaszoBaHne SQL-3anpocoB B rpammatunky PostgreSQL,;
« ObparHas nepeanadva OTBETOB OT PostgreSQL B NpuioXeHue.

TpaHcnauua SQL-3anpocoB ocyuWlecTBgAeTca KOMNnoHeHToM «PL/SQL
Translator» HeCKONbKUMW BO3MOXHbIMW CNOCO6AaMMU:

* HenocpeacTBeHHas TPaHCNALUNS;

* TpaHCNAUMA Mo crioBapto.

PL/SQL Translator - camoo6y4aemblii KOMMOHEHT, AOMYCKAOLNM PYUHYHO
KOpPEeKLUMI0: Npu NepBOil TpaHCAAUMM 3anpoca 3a4aHHOoro Tmna, ero Xaw c
pe3ynbratoM TpaHCcAAuMN NUeTcAa B crioBapb (H2-6a3y). MNpu noBTOpHOM
MCIMOJSTHEHUM TOTO XXe 3arnpoca, CoOOTBETCTBYHOWMIN PostgreSQL 3anpoc
N3BrieKaeTcsa N3 crnosaps.

CpegHHee BpeMsa 06paboTku 3anpoca Ha ctopoHe Native Protocol Proxy - 1,5 mc.




NATIVE PROTOCOL PROXY:
PYUYHASA KOPPEKLIUA 3ANMPOCOB

b AQMWHWCTPaTOP 3anNpocoB - + x
Login |postgres | NyTe K BJ] 3anpocos | Jarpyante B} ‘
Password |[sssssess | Xew zanpoca |76553702a647666044c91b7b8ebabl aD576f0d39 | | Haitu ‘
URL | jdbc:postgresql:| |dftestdb2:5432/postgres | ‘ NMpoBepHTL COEAHHEHHE | |Eea ownbok |v‘

select fp_frnc_getmodmenuidbyformident(?] from dual

BLINo MHHUTL ‘ ‘ CNUCOK 3anpocoB | | CoXpaHWTb 3anpoc | | NMokazaTe OpPMrMHan | | CoxpaHute BJ1 | |He onpepeneH ‘v|
Xew 3anpoc CTaTyc
76553702a547666044c91b7bBe... |select fp_fnc_getmodmenuidbyfor... |[Be3 ownbok select fp_fnc_getmodmenuidbyfor... | *

716eca52949a6591198¢c1121483... |do 'begin perform fp_prc_au_write... [OwWwbKK
3af2fdea33bc49022dde4d99bas... |select val_01 from fp_setting whe... [Be3 cwnbok
05595d8c6ade94f10e5752a78fd... |select s.val 01 from fp_setting s ... [be3 ownbok
57124a7e9cc75e31aB5aed5374... |do 'begin execute convert dsgl("... [Owwnbkn
728d27358185daf0e611cbfodf3... |alter session set cursor sharing ... [Owwbkn
27fe7923c8225d89b555e70370a... |do 'declare v date  date; v k.. [MpoeepeH
95e9a0c850088ba2848cesf47ff5... |do 'declare v date date; v k.. [MpoeepeH
9351e99bebsb07702447b6851d... [WITH recursive gl level, id, ...|poBepeH select 1::bigint as D, ":wvarchar a...

|




UCNOJIb3YEMbIE TEXHOJIOI'M

ANother Tool for Language Recognition  http://lwww.antlr.org/

@NTLR Mpammatuka ana pl/sql: https:/igithub.com/porcellilplsql-parser

Icnonb3yeTca NIEKCUYECKNIA, CUHTaKCUYECKNIA U KOHTEKCTHbIM aHann3 PL/SQL koaa
N nocneaywouan TpaHcnauma B kog Ha PL/pgSQL.

)_ Netty project http://netty.io - ncnonb3yeTca Ana peanmsaunum HaTUBHbIX
NPOTOKO/10B

PacwupeHusa PostgreSQL

¢ orafce https://github.com/orafce/orafce
Peanusyet mHorne doyHkumnm Oracle

¢ oracle_fdw https://github.com/laurenz/oracle_fdw
[Mo3BONSAET peannsosatb nogknoveHne n3 PostgreSQL k BHewHUm B/l Oracle.
Asndaerca aHanorom Oracle database link.



http://www.antlr.org/
https://github.com/porcelli/plsql-parser
https://github.com/orafce/orafce
https://github.com/laurenz/oracle_fdw
http://netty.io/
http://netty.io/

NOAAEPXUBAEMBIE CYb4

 Oracle

e Microsoft SQL Server

* Sybase
* IBM DB2

B - nogaepxuBaetc B Tekywel Bepcun

. - BeyTCsi paboThl

- NNIaHUPYETCA NoaaepXxatb B
crnenyrLmnx BepCusix

e PostgreSQL

e Oracle

« SAP HANA

e MySQL

e JINHTEP

 Pen ba3za gaHHbIX




NMpunoxeHuna




NccnepgoBaHue HAaTUBHOIO NPOTOKONA
(Ha npumepe SELECT-3anpoca K Oracle)




UCCINEOOBAHUME HATUBHOIO NMPOTOKOIJIA

Application -
DBMS client \/‘\
i -Network log

Native protocol -Query log

Proxy

I J\
<>

Proprietary
DBMS

\_/

e AHa/IN3 NakeToB HATUBHOIO NPOTOKO/1A.
e AHanM3 3anpocos, NOCTynarLwmx N3 nNPUIoKeHNs
B 6a3y AaHHbIX.




|00000000| 00 d4 00 00 06 00 00 00 00 00 03 5e 15 61 80 00 |........... ~a..|
|00000010| 00 00 00 00 00 fe ff ff ff 22 00 00 00 fe ff ff |......... " |
100000020 ff 0d 00 00 00 fe ff ff ff fe ff ff ff 00 00 00 |.......ovvenn... |
|00000030| 00 01 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |..........o.....
|00000040| 00 00 00 00 00 fe ff ff ff 00 00 00 00 fe Ff FFf |...vevrrerrnn... |
|00000050| ff fe ff ff ff 50 6c 1d 02 00 00 00 00 00 00 00 |..... Pl |
|00000060| 00 fe ff ff ff fe ff ff ff 00 00 00 00 00 00 00 |........ovvnn... |
|00000070| 00 00 00 00 00 00 00 00 00 00 00 00 00 22 53 45 |....evuv..... "SE |
100000080 | 4c 45 43 54 20 43 4f 4c 31 20 46 52 4f 4d 20 54 |LECT COL1 FROM T|
100000090 | 45 53 54 2e 4e 55 4d 42 45 52 54 41 42 4c 45 33 |EST.NUMBERTABLES3|
|000000a0| 01 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |..........o.....
|000000bO| 00 00 00 00 00 00 00 00 00 00 00 00 01 00 00 00 |.......oove.n...
|000000cO| 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |.........0v.n... |
|000000d0| 00 00 00 00 |.... |




|00000000| 01 32 00 00 06 00 00 00 00 00 10 17 00 00 00 2C .2 vvuvuuvnn. v
|00000010| 75 e9 4e 4f 64 eb 3e 6b 3a 59 b9 34 aa 6e bc 78 |u.NOd.>k:Y.4.n.x|
|00000020| 74 02 04 12 0b 21 16 00 00 00 01 00 00 00 3d 0L |t....!'........ =. |
|00000030| 02 00 13 00 16 00 00 00 00 OO0 00 00 00 00 00 OO0 |...vvvvvvvvrv... |
|00000040| 00 00 0O 0O 0O OO OO OO OO OO0 OO0 00 00 00 00 OO0 |...vvvvvuvvun... |
|00000050| 01 04 04 00 00 00 04 43 4f 4c 31 [ovennn. COLI1..... |
| 00000060 | 07 00 00 00 07 78 74 |.vvuiiiiinnn. xt|
|00000070| 02 04 12 Ob 22 00 00 00 00 e8 1f 00 00 25 00 00 |...."........ %. .|
| 00000080 | 00 25 00 00 00 00 0O 00 00 06 01 22 00 01 00 00 |.%......... ]
| 00000090 | 00 00 00 01 00 00 0O 00 00 a2 03 00 00 60 00 00 |........cvvuu... |
| 00000020 | 00 a2 03 00 00 00 00 00 00 df 12 07 02 cl1 02 08 |....cvvvvvvvvnn.. |
|000000b0O| 06 00 87 af 80 00 00 00 00 00 03 00 00 00 00 00 |...vvvuuvuvvn... |
|000000cO| 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |...uweeeuvven.. |
|000000d0| 00 00 04 01 00 00 00 13 00 01 01 00 00 00 00 00 |....vvvvvvvvn... |
|000000e0| 00 00 00 00 03 00 16 00 03 00 00 00 00 00 00 OO0 |...vwvuuvvvvn... |
|000000fO| 00 00 00 0O 00 00 00 00 00 60 00 00 00 00 00 00 |....uvevvvvve... |
|00000100| 00 00 00 15 00 00 01 00 00 00 36 01 00 00 00 00 |.......... 6..... |
|00000110| 00 00 78 55 52 0f 00 00 00 60 00 00 00 00 00 00 |..xXUR........... |
|00000120| 00 00 0O 0O 00 00 00 00 00 60 00 00 00 00 00 OO0 |.....vveuvua... |
|00000130| 00 00 | .. |







|00000000| 01 00 00 00 06 00 00 00 00 00 06 01 02 €O 0L 00 |..uveueeerenn... |
|00000010| 00 00 00 00 Of 00 00 00 00 00 00 00 00 00 00 00 |...eeuveeerenn... |
|00000020| 00 00 00 00 00 00 00 00 00 00 83 0d 07 02 €1 03 |.euveeeeeeenn... |
|00000030| 15 01 00 01 07 02 c1 04 15 01 00 01 07 02 C1 05 |.vvererrrrenn... |
100000040 15 01 00 01 07 02 c1 06 15 01 00 01 07 02 CL 07 |.uvereerenn... |
|00000050| 15 01 00 01 07 02 c1 08 15 01 00 01 07 02 €1 09 |..ovveurrrenn... |
100000060 15 01 00 01 07 02 c1 0a 15 01 00 01 07 02 CL 0D |.'uvereerenn... |
|00000070| 15 01 00 01 07 02 c1 Oc 15 01 00 01 07 02 1 0d |..vvveurrrenn... |
|00000080| 15 01 00 01 07 02 cl Oe 15 01 00 01 07 02 €1 OF |.vrrevrrrenn... |
100000090 15 01 00 01 07 02 c1 10 15 01 00 01 07 02 €1 11 |.uureureerenn... |
|000000a0| 04 01 00 00 00 14 00 O1 10 00 00 00 00 00 00 00 |...veueeuerenn... |
|000000bO| 00 00 03 00 00 00 03 00 20 00 00 00 00 00 00 00 |...eevee vuuv... |
|000000cO| 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |...veuveeeeenn... |
|000000d0| 00 16 00 00 01 00 00 00 36 01 00 00 00 00 00 00 |........ 6.rnnnn. |
|000000e0| 78 55 52 Of 00 00 00 00 00 00 00 00 00 00 00 00 [XUR............. |
|000000F0| 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |...veueeerenn... |







|00000000| 00 c8 00 00 06 00 0O 00 00 00 06 01 02 cO 01 00 |.......cvvvvu... |
|00000010| 00 00 0O 00 Of 0O OO OO 0O OO 0O 00 00 00 00 00 |........vvvun... |
|00000020| 00 00 0O OO OO OO 0O 00 00 00 83 0d 07 02 cl 12 |.....vvvvvvvnn.. |
|00000030| 07 02 cl 13 07 02 c1 14 07 02 c1 15 07 02 €1 16 |.vvvvrvvnnnnnnn. |
|00000040| 07 02 c1 17 07 02 c1 18 07 02 c1 19 07 02 cl 1a |..vvvvvvnnnnnnn. |
|00000050| 07 02 cl1 1b 07 02 c1 1c 07 02 c1 1d 07 02 cl 1le |....vvviunnnnnn. |
|00000060| 07 02 cl 1f 07 02 cl 20 604 01 60 00 00 15 00 O1 |....... ........ |
|00000070| 1f 00 00 OO OO OO OO OO 0O 0O 03 00 00 60 03 00 |........vvvvu... |
|00000080| 00 00 0O 0O 0O 0O 0O OO 0O 0O 0O 00 00 00 00 00 |........vvvun... |
| 00000090 | 00 00 0O 00 0O 00 0O 00 00 17 00 00 01 00 00 00 |..........vvu... |
|000000a0| 36 01 00 00 00 00 00 00 78 55 52 0f 00 00 00 00 |6....... xUR..... |
|000000bO| 00 00 0O 0O 0O 0O 0O 0O 0O 0O 0O 00 00 00 00 00 |........vvvvn... |
|000000cO| 00 GO0 00 00 6O 00 00 00 [ooevnnn. |







| 00000000 | 00 c8 00 00 06 00 0O 00 00 00 06 01 02 cO 01 00 |........cvvun.. |
|00000010| 00 00 0O 0O Of OO OO 0O OO OO 0O 0O 00 60 00 OO |........vvvvu... |
|00000020| 00 00 OO 0O OO 0O 0O 00 00 00 83 6d 07 02 cl 21 |.....cvvvvuunn. H

|00000030| 07 02 cl 22 07 02 cl 23 07 02 cl1 24 07 02 c1 25 |..."...#...%...%]|
|00000040| 07 02 cl 26 07 02 cl 27 07 02 c1 28 07 02 c1 29 |...& .. ... (...)]|
|00000050| 07 02 cl 2a 07 02 cl 2b 07 02 cl1 2c 07 02 cl 2d |...*. .. +...,...-]|
| 00000060 | 07 02 cl 2e 07 02 cl 2f 04 01 00 00 00 16 60 O1 |....... [t |

| 00000070 | 2e 00 00 OO OO 0O OO OO 0O 0O 03 00 00 00 03 00 |.........cvvu.. |
| 00000080 | 00 00 0O OO 0O 0O OO 0O 0O 0O 0O 0O 00 60 00 OO |........vvvvn... |
| 00000090 | 00 00 00 0O 0O 0O 0O 00 00 18 00 00 01 00 00 0O |.........cvvu... |
|000000ad| 36 01 00 0O GO 00 00 60 78 55 52 Of 00 00 0O 00 |6....... xUR..... |
|000000bO| 00 00 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 60 00 00 OO0 |........cvvvu... |
|000000cO| 00 00 00 00 00 00 00 00 [ooinnnn. |







| 00000000 | 00 cf 00 0O 06 00 00 00 00 00 06 01 02 cO 01 00 |......vvvvvvrn.. |
|00000010| 00 00 00 00 Of 00 0O 00 00 00 00 00 00 00 00 00 |.......vvvvvrn.. |

|00000020| 00 00 00 00 00 00 60 00 00 00 83 0d 07 02 €1 30 |..uvrruer.n.... 0|
100000030| 07 02 c1 32 07 02 cl 33 07 02 cl 5b 07 02 cl 5¢ |...2...3...[...\]
100000040 | 07 02 c1 64 07 02 c2 02 07 03 €2 02 02 07 03 €2 |...derrrrrrennn.
100000050 | 02 O6c 07 03 c2 06 38 07 03 c2 07 5a 07 02 c2 Ob |...... 8....2....|
|00000060| 07 03 c2 0d 23 07 02 c3 02 07 04 c3 02 24 44 04 |....#........ $D. |

|00000070| 01 00 00 00 17 00 01 3d 00 00 00 0O 00 00 00 00 |....... S |
|00000080| 00 03 00 00 00 03 00 00 0O 0O 0O 0O 60 60 00 00 |........cvvv... |
|00000090| 00 00 00 00 0O 00 00 0O 0O 0O 00 00 00 00 00 00 |.......vvvvrrn..
|000000ad| 19 00 00 01 00 00 00 36 01 00 0O 0O 0O 00 00 78 |....... 6....... X|
|000000b0O| 55 52 0f 00 00 00 00 00 0O 00 00 00 00 00 00 00 |UR.............. |
|000000cO| 00 00 6O 00 0O 0O 0O 0O 00 60 00 00 00 00 00 | o







100000000 |
100000010 |
100000020 |
100000030 |
100000040 |
100000050 |
100000060 |
100000070 |
100000080 |
100000090 |
|000000a0 |
|000000b0 |
|000000c0 |
|000000d0 |
10000000 |

l....
ID....#5#...93L9. |
|...991&...#6..>. |
I
I




PaspaboTka TpaHcnaTopa npu nomowun ANTLR




Pa3paboTka TpaHcnaTopa npu nomowm ANTLR

ANTLR - nHCcTpymMeHT ansa noctpoenunsa LL(K) - aHanim3aTtopos.

[na 3anucm rpammaTmkn MCNosb3yeTca paclunpeHHas popma bakyca-Hayapa
(PBH®)

OTKpbITbI NCXOAHbIN KOA HCTPpyMeHTa (https://github.com/antlr)

CyLlecTBYIOT AOCTYMHbIE FOTOBbIE FPaAMMaTUKN ANS:

> Oracle PL/SQL:
https:/igithub.com/porcelli/plsql-parser

> MS.SQL Server Transact SQL.:
https://github.com/antlr/grammars-v4/tree/master/tsq



https://github.com/antlr
https://github.com/porcelli/plsql-parser
https://github.com/antlr/grammars-v4/tree/master/tsq

JleKcnyeckmn aHanus

public Token nextToken() {
while (true) {
if (tokenBuffer.size() == 0) {
state.token = null;
state.channel = Token.DEFAULT CHANNEL;
state.tokenStartCharIndex = input.index();
state.tokenStartCharPositionInLine = input.getCharPositionInLine();
state.tokenStartLine = input.getlLine();
state.text = null;
if (input.LA(1l) == CharStream.EOF) {
return getEOFToken();
}
try {
int m = input.mark();
state.backtracking = 1;
state.failed = false;
mTokens () ;
state.backtracking = 0;

if (state.failed) {
input.rewind(m);
input.consume();

} else {
emit();

}

} catch (RecognitionException re) {
// shouldn't happen in backtracking mode, but...
reportError(re);
recover(re);

}
} else {
Token result = tokenBuffer.poll();
if (result == Token.SKIP TOKEN || result.getType() == Token.INVALID TOKEN TYPE || result == null)

{
// discard
// SKIP & INVALID
// tokens
continue;

}

return result;




Jlekcuyecknin aHanuns

SQL92 RESERVED DELETE
'delete’

SQL92 RESERVED DESC
: 'desc'
SQL92 RESERVED DISTINCT
'distinct’
SQL92 RESERVED DROP
'"drop'
SQL92 RESERVED ELSE
: 'else’
SQL92 RESERVED END
'end'




CUuHTaKCcnyeckum aHanus

statement

options{

backtrack=true;

}

create key swallow to semi (SEMICOLON|EOF)
alter key swallow to semi (SEMICOLON]|EOF)
grant_key swallow to semi (SEMICOLON]|EOF)
truncate key swallow to semi (SEMICOLON|EOF)
(begin_key) => body

(declare _key) => block

type delete statement

assignment statement

continue statement

exit statement

goto_statement

if statement

loop statement

forall statement

null statement

raise statement

return_statement

case statement[true]

sql _statement

pipe statement

function call

. ———— — — — — — —— — — —— —_ — — — ——— — . s




CuHTaKcunyeckuii aHanns

sql_statement

options{
backtrack=true;
} : {GrammarTreeReader.enterScope(); } et=execute immediate

{ExecuteImmediateReader.setExecuteImmediateStatement($et.text, $et.stop);} {GrammarTreeReader.leaveScope();}
| execute immediate pg
| data manipulation language statements
| cursor _manipulation statements
| transaction _control statements

execute immediate
execute key immediate key {ExecuteImmediateReader.setImmediateToken($immediate key.start);} expression

( x1=into clause {ExecuteImmediateReader.setFistTokenAfterStatement($x1l.start);
ExecuteImmediateReader.hasInto();} using clause?

| x2=using clause {ExecuteImmediateReader.setFistTokenAfterStatement($x2.start);
ExecuteImmediateReader.hasUsing();} dynamic returning clause?

| x3=dynamic_returning clause {ExecuteImmediateReader.setFistTokenAfterStatement($x3.start);}

)?

.
’




CNMNACUB0 3A BHUMAHME!

XKny Bamm Boripockl Ha email: boris.veryugin@diasoft-platform.ru
JIn6o no Tenedonam:

+7 (967) 292-24-28

+7 (495) 780-75-75 noo. 7623



mailto:boris.veryugin@diasoft-platform.ru
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