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ARECETWE@EN. 8N4, BT, B35l S, BE. FEEFLINMER, RGBS tcpERRIKEIER
Im&IEN—&SQLIBTRY, BB parser#THENT, BRI—TMHRIBEN (AST) |, EEBELanalyzef@rasi#iT
BXKRELRquery tree (IR AREHRIQueryE) , AfE#H Noptimizeri&iREplan_query()REHFITE BN E
BREBEHITITY GIRAREHTMPIanZ) , EE#AFportal &R #ITEINHIT, EportaliEikd, BHEET
start)REUHTIEXZRMNGEML, FIEEWRTITIRERETR, RIEEFHARTRNEF MU ksystem (5T
BIEEEER) #TEENT. ETEEY, TENSESZEERROERATESTRENERE, MPEERRENH
RBEZHTIERERS, MEEERSTREMTIIENLIES, MEMESEERRERMIES.

{ZfiEEE(Storage Management)

RS

o MIEEFMERRIE: BEEEFMEE. FRNTRNEEEE
o WHFMEAR: WM. INFXH. B+HIXH. HashX

o THURFMAR: MEFH; HEFHRNARSFH

o ICRFMAR: ERICRAR

o FHXEME: FHAXARAN, EHPXEIRHRER

I H 4514

FEEIBERIEXINF B R Asrc/record, src/replacer, src/storagefllsrc/system, 9 RIIRICRFMEALS . &
MXEE, XHFREENTHEEFMALR., FHEREEREREER, FTEH EEEREMREO.

ERMDBH, 8—PMEIREXNN— 1 ERZXHR, ZEIEEFRNMAE BFES AN FREEAX SRR, 58—
MUBEEE— <database>.meta X{H] <database>.log Xf4, <database>.meta N{HFRFMEEGEEN
TOEUIRE, BIERMBR. RNTHIES(ER, <database>.log XIHAXREMHEEER.

RMDB{EAX RIEBRHAITIFE, IUBEPHIKR <table> B8 THTRICRK <record>, XLECRHINFFMEEIZ
KRERXMEH, FEUEBIET(Page) IR FAIBICR D T, #EMBENEIEINEERS—ERRPIIE
1.

AT &N FRERFTIFE B
R4 TFHEHALRER: src/storage

RMDBLAZRIETI(Page) N AN AFEHRIEIERATTR —EE ., RIIRH T PageZ(Page class), @it
BufferPoolManagers R SRR TIELZFIANFHRI/0, BidDiskManagers it 1THiE P HHNIEES,

Page

PageXX BEUREENEARRA, B Page#fNME—AITIS(Pageld), B—MEIETIEXN—THIEXH, WT
B — X H4HREIETT, Fpage_noXRI&HETTHITRSI,



struct PageId {
int £d; // PagefTEMMENXHHBRENNXHHEART, REMITANXHEAFFIMUE
page id t page no = INVALID PAGE ID; // ZEUBTTFFARAESHEHIEILNEUET
}i

B "Page RAEME T IZBIRTTMEXRE R URIZBIRTIEMEEIE, AT ATk (headen iR X (data),
TUELERAXTTHABSNTE, FEXEENTEEMEIENXE, BB FERERFPNICE. BT REEEA
MAFEMEICE, WAIMBTEHERS], FUTEAMBIERXME D RS ELEHICRIVAREEHRSIM
ARENREN, A TXOZXFME, MNFIexRm, EXNHIEEkL (record page header) MEEXAEMK, NTFE
5171, EXNHMES|IL (index page header) FEUIEXAEM .,

BRIARSETIE A/ (PAGE_SIZE) iZit REFERAKBA/), TTEIRIEIBEMUNT

class Page {
public:
Page() { ResetMemory(); }

private:

void ResetMemory() { memset(data , OFFSET PAGE START, PAGE SIZE); } // J&data H9
PAGE_SIZENFEHIETTHO

PageIld id_; /** pagefJME—IRIRFF */
char data [PAGE_SIZE] = {}; /] ZEIBEEREIE
bool is dirty = false; // ZEBRTIE S RRTI, MRZWRTT, RRAFERIEE PHEIERE

EEENIEISTTE SRS N2

int pin count = 0; // BT ICREEEMZTENLGRETE
ReaderWriterLatch rwlatch ; // ZEIETI latch, ARMRIEBIBEBTIANH LIRIEERL.
/*

ReaderWriterLatchZ NEHIMEH, B TEEERENEZAIHTER BN, BRIFTREREI A,
MRE-NGETRRTNENES, BAHEMLERELTFZIMMENXTE, BREBRRED; MWRE—TEEPIRE
TIUEANED, BAEMEERETESENZAE (FIBOEE) , BRIERBOED,

*l/

}i
EXLEHIRENR, RAdata@ENFNEERHITRE, EREMEZaiRRINTELFMBEX,
5

HAMEIREM REREFRER, ATSEAEE,

DiskManager

DiskManager fa SR E S HHRVIRE, N ERERIRHE THREXM . EETNENIIE, HEEEMNT:



class DiskManager {
private:
std::unordered map<std::string, int> path2fd ; // <PageX{}Hifi%1Z,Page fd>IRFER
std::unordered map<int, std::string> fd2path ; // <Page fd,PageX{FWEEZ>IaHE
int log_fd = -1; // BEXHHEIR
std::atomic<page id_t> fd2pageno [MAX FD]{}; /! EXE AR DB page no ML

}i

BufferPoolManager

BufferPoolManagerS§ ATFRRVE I FATEE, AFRREMEESETTM(frame)BEm, &PtHE—TmA
MUEFR—TEIERT, 2B FREUETTNNIM=RM, RENETHAEREINERHBERFRFEAES, R
BHEPNRABIETRERE, TRIEXEEHNEIERMEMETR, ZbBIESWNT:

class BufferPoolManager {
private:
size_t pool_size ; // ZittHMAIE, LMERZEBRNSTNEIETTRI %

Page *pages_; // EEEFERNTIENE, EMERRPHITVRTERIE

std: :unordered map<PageId, frame id t, PageIdHash> page table ; // TiZ, CFEUETIFIMI
FIBRET R R, WMREFUETNERERE—mA, METTRDPEBOZEWETIIDAXN WM MS S xR, BFiniciiRmnEsEH
MR ERAUE

std::list<frame id t> free list ; // SEMBAHRRERNZTHMAINSIIR
LRUReplacer *replacer ; // FATFIRMEETHITTEREREE. SEHAMSIRAZH, RRAENINEETT

EHSAT, JNMREIE—HNEIEIRAERHF, MoOIV8A—1B0E, ERBMREASAIMIEE—T 8RS
DAL

std::mutex latch ; // FTFEHBHIHLIEH
}i

EHMXEE: src/replacer

ZPXERRREBRM T RPHNENEIERE, BalARSEMALRU(Least Recently Used)EIERES, BI&A
RMEATTAEREE, SEMNFESL—TNEN, ERKIESAKERNITEHTEL, RHNTHRES
F:



class LRUReplacer {

private:
std::mutex latch_; // BB, BFHEEH

std::list<frame_id t> LRUlist_; // #HPAEEEMNMIIR, THREENMZFRETERZ A UEER
B9, 1EFIRIR BRI EH E E RO RY B B0 771

std::unordered map<frame id t, std::list<frame id t>::iterator> LRUhash ; // #0i

SHLRUlist FFNTRAVMET X R

size_t max_size ; // mABE (5ZPHHNBTEEE)
Yi

IDEEFMHELRER: src/record

ICRFMRARERN ERERIEH T RFICROVEFERD, SRFRICERXENRIEMMER. 1CREBNE M
bR, IERXGPHETRIXES.

BRMABICRXAERNBESN, S8—THIEERHNRAIUD ARNTEENRMCREE, ROTHER—7F
7L <database.meta> X, RAVCEEFERRBFMERBXXHEHR, BAIMEXHERICE S, 7ERMDBH,
HATBRmFileHandleZE K —MER A HITEE, RmFileHandleZEHRIER T XHEARFHIXMGLER, BIES
T

class RmFileHandle {

private:

int fd_; /1 XEERTE, BERFITAUBXMGEN—TRS, BTE-IRMRITFMG

RmFileHdr file hdr ; // X{kEE
}i

X145 B FARmMFileHdr &M AREHITH . BIXFIRE, IEXXHFRINFERIZERNE—KIoE, REBEIEITN
EX#THD, EERRSH, B—1RPNAEICEANEEREN, BHit, £— 7 REIEZY, Z&HN
record_sizeFAEIE TR 7T MTFEIETTMNEE, RRSHEABitmapIfzNiFETEE, FELb, £RmFileHdrs
TIER T hitmaplI K/, SFE—TEIEDT, #EA—TBitmap R ZBIRTTRICKATEE, FLEBitmaphIK
INERBIBZ IR AT AT E HR, RmFileHdrB9EIBEMT

struct RmFileHdr {
int record size; // AKX (KEAREE, HEEHTHML)
int num pages; /! XEFRERIDENpage M (MR 1)
int num records per page; // B pagemZEelFEIITTATEL
int first free page no; /] XHHRERIE— 1P Hpage no (#4A1LH-1)
int bitmap size; // bitmapK/\

}i

file_hdrdAnum_pagesic It X & o Echpage ™2, page_noSEEA[0,file_hdr.num_pages), page_noMOFFiA
1@, HepE0TifFfile_hdr, MEE1TIFHATFEERICREUE.



MNFE—TEIET, SRG(EARmMPageHandleZ#ITHRERE, B8—THIENFREIHTNERFBICRE
&, MBI TIREHITER:

| page_Isn_ | page_hdr | bitmap | slots |

® page_Isn_ATHEMRERR, KEMERELRPHITIFANTA.,

e page hdricExTHWMEE, — T &num_records, IERHBIHBEBNHELHEHIrecord ™My, RRIERT
next_free_page_no, IER FAIRIERMBIENERZE, T—T1EEZTHZEHIEIETIpage_no,

e bitmapic® 7 HRIFIREITICRMNDEIFE.
o slotsNE2EEMICEEBIEEMNZIE.,
RmPageHandlefOEIELEMAN T :

struct RmPageHandle {
const RmFileHdr *file hdr; // FAZITfile hdrMbitmap size, record size

Page *page; // ¥EMEH8 P page

RmPageHdr *page hdr; // page->datafE—&%, IBHIEQ@EMILL, KEN
sizeof (RmPageHdr)

char *bitmap; // page->datafE "%, IEHIEQEMLE, KENfile hdr-
>bitmap size

char *slots; // page->datafIZE =707, IBFHE@EMN, BT slotlIKER
file hdr->record size

}i
N FEAEHNE—MCFE, [FARMRecordEHITEIR, HIBLEMWIUT:

struct RmRecord {
char *data; // datafliaftpEcsizeMFTIRIZ(E
int size; // size = RmFileHdrMrecord size

}i
BRY, {EARIENEF—MORHTE—IRIR, BESHWT:

struct Rid ({
int page no; // ZICEFIERNEIETINpage no
int slot_no; // ZICRMMEHEIFHEAslot_no
}i

TOEETRELELR: src/system

systemiZIREBR AT AIEEIEMDDUEIRIENIT, EFEEREEDRET THEERE, RILRX THUEFME
BEROBIREWHATNE, ERIDEEEHRREITNE,

TEHEFERAXNEESMEREsm_meta hX M, B, WT—TEIERE, {EMDbMetazEse#t{TEIEETE
EEE, BUREMUT:



class DbMeta {
std::string name_;
std::map<std::string, TabMeta> tabs_;
}i

FTEASHIEENRN, UREEELMERNITHE, SEHESNITIRODLETHEREA
3| <database.meta> X, FHfEopen_db()HfiZEREIRTZFH,

KOTHIBEEEB I TabMetafiB AR IH#ITEE

struct TabMeta {

std::string name; /! KRB
std: :vector<ColMeta> cols; /! REENFER
std: :vector<IndexMeta> indexes; // RREBIMNERS|

}i

NFE—TFE, B ColMetafiBEMIHITER:

struct ColMeta {
std::string tab name; // ERR&AMN

std::string name; /] FERBIR
ColType type; /] FEREE
int len; /! FERKE
int offset; // FEREIEICERTNREEZE2, BTEEFERNEREFEUE

}i

WFZRE| 44, BidindexMetaZ B SEHITEIE:

struct IndexMeta {

std::string tab name; // ZH5|MEHRBMR
int col tot len; // R5|FERKESM
int col num; // R5|FE¥=
std: :vector<ColMeta> cols; // ZH5|BENFER

Z5|(Index)
fAXENIR S

o INFZ5|: MERSIREEHREE, BHRRSINEEREE ZRFSIREEKRESE, HWEERSI
e B+#&5|: B+WRSIEM, R3IEHK, R4

o [BHRS|: EXHashZ5|, AI¥ BHashZ5|, %MHashZ5|

e BitmapZ5|: BitmapZ3|4£#d, BitmapZR3|&EH, miEBitmapZxR3|



I H 4544
R3IBRIEXIT B Nsrclindex, TESIT B+, FRIIHR3IHEE,

TAERRGH, B+HRUXHNANFRERES, B+RNNST T RAEME—THEXHNTTESR, STMEREFMHE
FTREN, EXRRSS, MRVEL—TTAEBABHN, BAZTASRENTR—THEN <key, value>,
HepkeyFif izt B RS FIESIRVEIRE, valueft&RixTTAMrId,

BAMER 1xFilendr KEEBHHXHAHRITTEE, HEfnum_pages AIMICEXHHRHITIEEE, root_page MR

FHEB+HRIR T RXINMITTS, first_free_page_no ARXHUFE—NTZ=RHETTEHNITES, col_num_iERER

SIEEMNFERME, col_types_Mcol_lens_7AICRFERIEUELREMNEIERE, col_tot_len_ZFERSIBESMNFER
MESKE, btree_order FE— 1 B+WTNRFTEEEMNSRZHNRENKE, A ITTRANNNITES, TEHEHE
EITENTER, REFMEMEkey, TTHNARESND AFEEFMETENvalue, FLt, FEMkeys_sizeFICH

HETT R EkeyBIENAN, LMEFREvValuedBoAIEHELE, first_leafilllast_leafp BlFMEEH T RSN TS
MEHTRYNANTTS,

class IxFileHdr {

page id t first free page no ; /] XHERE-NETROUETENTTES

int num pages_; /] HEXHRTIENSRE

page_id t root_page ; // B+HIRT SX AT E S

int col num_; // ZRS|BENFERN=

std::vector<ColType> col_types_; // FERHYEE!

std::vector<int> col lens_; /] FEREKE

int col tot len ; // R5|BENFENEKE

int btree order_; // # children per page B NER&HEZAIIEANBEEXE
=]

int keys_size ; // keys size = (btree order + 1) * col tot len

// first_leaf#liAf 2 /e B#ITIEN, RAITE2EMIAX &R FESRER T

page_id t first leaf ; // BN TRMNNNITS, ELEIxManagerfJopenRENHTH]
taft, ¥R Nroot page_no

page_id t last leaf ; // BRSNS

int tot len_; /] IEREMFNEBEKE
}i

RYEM 1xPagendr REEES AR (EAFPITIE) NTEUE, H¥pareniCRRERAETNENIS,
num_keyR R LRI RAERBANRENNHE, is_leaf ARKAMAUT T RESHNHF TR, NRIFERENT
FLER, aprev_lealFESRIERBI— T FTR, next_leaiCRIMERNT—THFER.



class IxPageHdr {

page_id_t next free_page_no; // unused

page_id t parent; // RETRFAERENTS

int num key; // # current keys (always equals to #child - 1) BE1fE
ANHkeys#l&E, key idx€[0,num key)

bool is leaf; /] BREANTR

page_id t prev_leaf; // previous leaf node's page no, effective only

when is_leaf is true
page id t next leaf; // next leaf node's page no, effective only when

is leaf is true

}i
ARG EMEIRMNFMEER . HATERIRAP, FHRid RKFRICRS, ERSIRRPER 1id KFEICRS, ZEFR
EMH, ——XIRNAY,

ZAZiH, 1IxNodeHandle H] IxIndexHandle 73BT XIB+H T mAVIRIE /AT B+HIBVIRIES
5. IxManager xjji:lz"fiiﬂzd tT7 82 %5, BIBRERS]. IBRSIXMFEREINGFR. XARSIXHFE
O, IxScan ZEiRMHETEHB+HNITFTSAIINEE,

H & iz#l(Concurrency control)
FERENIR =

o MMMERFIBIN: hNAE; MR DIMFERICE; FERS REREIR; FEHFAPHERES; A& MR By i
il

= Ee

HEEFIEIREX B FEHFNsrc/transaction, FEQASESEIRRSHIEIES, IRUHESEEBAENHLKIZT
8%, Hefsrc/transaction/concurrency XSRS SHH L IZFIEE.

RRGBI TransactionREALIFFSZ ETER, BIRGHANT:

class Transaction{

private:
bool txn mode_; // BFRRERIESAHEXNSSERREFSOLIEONRAES
TransactionState state ; // BEWRE
IsolationLevel isolation_level ; // EHBMNRERF, RIARBBRAATTEITN
std::thread::id thread id_; // HEIBESNAETELd
lsn_t prev_lsn ; // HSABEFHITHNRE—FRIENNMNLsn, BTRAKERE
txn_id t txn_id ; // BHEWID, MW—IRRR
timestamp t start ts_; /! BEHFIART EIE
std::shared ptr<std::deque<WriteRecord *>> write set ; // ZESBENFESERE
std::shared ptr<std::unordered set<LockDataId>> lock set ; // S=ZHIFHIFIHEHI
std: :shared ptr<std::deque<Page*>> index_ latch_page set ; /] HIFESHITERE

AN S| TIE



std::shared ptr<std::deque<Page*>> index deleted page set ; /] HIPESMITEEZRRI
FRIZRS|ITUE
}i

F5EHE A TransactionManagersR 21t 7 B389, IRRMARLESE, AHFE/ESKRXN_map, ILRFS
IDFIESXIRISTHRIBREY, FURLEMAT:

class TransactionManager{

private:
ConcurrencyMode concurrency mode_; // BSEERANFHERETHRE BRIRFEEZSR2PL
std::atomic<txn_id_t> next txn id {0}; // HFHAESID
std::atomic<timestamp t> next timestamp {0}; /] BFHRESEE

std::mutex latch ; // FFtxn mapfiHK&
SmManager *sm manager ;
LockManager *lock manager ;
public:
static std::unordered map<txn id t, Transaction *> txn map; // EFEEE

}i
HiEE2ELockManagerigt 7T, REBIMREE@H, EHLockDataldRII NI RIATTH—ARIR:

class LockDataId {

public:
int £d_; // BHRINPRTEZRIT N A9 4B
Rid rid_; // RN RETLA, rid IERIZITTAIRLID

LockDataType type ; // ICERMBINZRIETHAEEE
}i

ERY, DIEEMRM T MSREDEEA, HIFT2RHER, (EMLockRequestZRAER—14(, FLockRequestsk
SR INERIRTERIBIRAGI, B—1"2R/R5Tock_table K4 £ FHAIHIR:

class LockManager {

private:
std::mutex latch_; // FATF{RiELockManager# &IEIERIIEME
std::unordered map<LockDataId, LockRequestQueue> lock table ; // ZEFHiFE

}i

&Y% S (Failure recovery)
EESIpREE

e ETFREDO/UNDOHGEMMEE%R: EFREDO/UNDORHENME &L, BEREMNMEREDT
o MEBIEARIES: LSN; HELEW,;, HEEHXER; ARIESEA



I H 4544
MBS RIRAXRIBT B R Hsrc/recovery, EBOS HEEIBENRIERE S22

H&ICR{EMLogRecord I &K #H1TFE, LogRecordzy iy HEAMBEEIED, AEXICRE—FATHHFEC
ZHNEEER, SEMTREA:

class LogRecord {

LogType log type ; /* BESIRIRIEAIEEL +/
lsn t 1sn_; /* HEIHEML1sn */
uint32_t log tot len ; /* BPIEHEICRHOKE */
txn_id t log tid_; /* BIEHRIAGSESID */

*

ES5EIRMNAI—F BB 1sn, AT undo */

lsn t prev_1lsn_; /

}i

RIE A EICREIINARIEAIREY, FEICRARNEEDIER, MERPLU T BeginiREMlInsertiRIEXS N VLIRSS
¥, DAEBRANIRIERG, SSNEBHEEMWT:

class InsertLogRecord: public LogRecord {

RmRecord insert value_; // FEARIICE

Rid rid ; // CFRBANNUE
char* table name ; // FNEFRHRBIR
size t table name size ; /] RBFREGRN

Y

FINAFETU E IR IEX AV SRS,
HE& Eﬁgigk{/\ld\\buEIL:\*I:H:EI/EIL:\,:J)\EZﬁﬂ-E,]IjJHb, RETHEENXAREBRWALHEIDE:

/* BEENPX, RE—Tbuffer, AFEMEEMEIEASEANEPXH «/
class LogBuffer {

public:
LogBuffer() {
offset = 0;
memset (buffer , 0, sizeof(buffer ));
}

bool is full(int append_size) {
if (offset_ + append_size > LOG_BUFFER _SIZE)
return true;

return false;

char buffer [LOG_BUFFER_SIZE+1];
int offset ; // B ANloghJoffset



HtiRREd H & EE2Fadd _log_to_buffer(izOREAZTICRBEANEPX, @I flush_log_to_disk(#&OFIE
GICRRIZE, BEEERSEEMUT:

class LogManager {
std::atomic<lsn_t> global lsn {0}; // &/F1lsn, B, AFHAEHICED Klsn

std::mutex latch_; // BFlog buffer WIEFIAIN
LogBuffer log buffer ; // BEEPX
lsn_t persist lsn_; // CREEFANIMEFNREE—FAGHNAGS

DiskManager* disk_manager_;

}i

AGPREAMDISNRFRIEWALRIESR Y, — 1 BEEEREIPpersisten_lsn_, — 128 M EUETI4IF
page_lsn_, persistent_Isn_FEXFFRMMRELZRIFREEFTNRE—FBENEEFSIS, page_Isn_icx T &I
— P SHZEIEITH T EIRENRMEN NN SRS, SFEERELERNEFHRNIIBEIIRMEIZEFN, BEER
iEpage_Isn_/NFETF HETRANIFX K BERTISpersisten_lsn_, {RIEXIZEUETTHITIE LB B IRIEX A H
TIDREERFE THER,

HIEIRE EER T BIRMEHEREINEE, D lanalyze(). redo()flundo()=MEO, BTEBE M.

EHifA B 5 1T(Query processing and execution)

RSN

W EED, EEDW, 1EEN
o EAXRBFI: HIRMEREA: £R1AM, RoI1M, ERBMHEREEL REMINERE, HashiEs, R5IEE

73

o TSI EWMARNEREE, BRAMITHINGE (53E BRAGE. BISHNF)
o EIFMATHESR: KILPUTIREL, MHHATIEEL, REHRITERE (SIMD)

1 B 4544
EWAMESHITERIBRIF B R Asrc/analyze, src/optimizer, src/execution. src/system,

RRZNE WS | ZRAERFRE, BPEEEREYN—1E F(executor), BTEFRMH—TOMED
Next(), FATXRBEFERIBINextizRF—TH. RERM TinsertREXNNEF, SHFIAFEBES
Hlupdate, deleteXWEIEF, URPAHBEF. ERETSE.

LSQLIBERIATIEAMBITERALE, REMRIBENZE, HADITERanalyze, EONBRPEEHITIEN D
7, BIEREEEFE. TREDHEES, HIEASTHEMQuery, fAE# NoptimizerMER, optimizerfam#iTE
WIRAHERZTIBHITITR, ERETWNTITRIGE, FHAportalt&iR, portaliEhoyFystart, runFldrop=1 M
B, startMEXASAXZRMAML, HIEZEHITITRIEREIIMAE TR, runiBREE &N E FHINext()iEO
HTsqIBETRIMIT, dropMEFERMstartMEXERIEINZRIR .

X FDDLIEQMESIED, EHARportaliRMIrunfirErfa, SMSmManagerbAKTransactionManageri#iT3
B, #{7DDLIEGREBHIETINIT.

REGH, DbMetalfii T EHIREEERTHE, SEMIEENAMMLUEETREZNER, BESMUT:



class DbMeta {
private:
std::string name_; /] EIRERR
std::map<std::string, TabMeta> tabs_; // EUEERNIRB MR TEIEIMREY
}i

R TTEIEM F BRI TTEHE D 7 FTabMetaFlColMetasf 4 :

struct TabMeta {
std::string name; // REJER
std::vector<ColMeta> cols; /! REFER
}i

struct ColMeta {
std::string tab name; // FEFTERBM

std::string name; /! FEERMR

ColType type; // FERFEHE

int len; /! FERKE

int offset; /] FERAFICRPHREE
bool index; // ZFER ERBEIRS|

}i

ColMetaf FERRYE R GIFEINtE Y (TypE_INT). floatzk8Y(TyPE FLOAT )FstringZE#Y( TYPE STRING ),

TBIBRRT
AR IR R T sr/parser S esh,
BEMEN

RAFRNEEWNR, FNERBENTRGNAERERE, AT RELHERKTreeNode, FIBRIEENT REE
XftasthXX i, U TFEMselectiBORE), BENXIEDIEEMER, REEGNRBARTIE AN :

SELECT R.id , S.date
FROM R JOIN S

ON R.id = S.id
WHERE S.value>100;

selectiB B X N AYTE AR 4544 -



Column
string: table_name("R")
SelectStmt string: field_name("id")
vector<shared_ptr>' target_list '

vector<shared_ptr>: from_clause Column
vector<shared ptr=: where clause |~ ]

string: table_name("S")
string: field_name("date")

Table
JoEXpr "| catalog_name: (NULL)
> JoinType: JOIN_INNER table_name: ('R")
bool: isNatural(false)
Node *: larg — Table
Node *: rarg > catalog_name: (NULL)
Node *: quals . relation_name: ("S")
char *: alias(NULL)
A_Expr Column
string: table_name("R")

> OpType: OP_EQ

Node * lexpr I char *: field_name("id")

Node *: rexpr Column
. Column string: table_name("S")
BinaryExpr . — char * field_name("id")
LopType OP_GT _,—’ char * rglatlon_name( S")
Node * lexpr char *: field_name("value")
Node ™ rexpr IntValue

A

long: value(10)

AIIAED, ZIBENR T RIEHEMEG NSelectzkRY, HF FAEIIETHRIREITHEIIER, fromMEFH
where\B)FIIR, FEfromMBFHFR, BT EA)oiNEE, FHREETEEERNADRRIMNKRSUKIEZERMR
AT RA_Expr, A_Expri R f1E M F1 S —&EME T EREE &HR.id=S.id, fwhere NG SEIFBAIRR T —
PRAXNFN, BEMFTRNEIENRIAXAOpType:Greaterfg By, 7 1% 3% 55 4S.value>100,

HIRS 5 m LI

RRAZNMANFEHUTerror.hxxrh, HMABHERERMDBEror, MENSEREEN—TstringS %
KHRARFNFEER.
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