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1: function IsVismsLe(mvock, at Time, teid)
2 fmwe,CTS == 0 or mvee. DTS == 0 then o OIS LU/ E - IDSHEIEHMEShTL VL
3 return false;
4 do
51 cts = mvee. CTS; dts = mvec. DTS; eC0TSE L UDTSHOBREDKEZFFHAI S
6: if dts >= kMinTS then eDTSIEA A LRA YT
7 dtsVisible = at'Time < dts:
8 else DISIE RS oL avID
9. rslt = GetTxInfo(dts).IsTsVisible{ mvec. DTS, atTime, txid);
10: if rslt == -2 then
11: continue; = HLLNSAY 3V PYBLFIYY
12: if rslt == -1 then
13 GetTx Info{txid )willAbort = true;
14: retum false;
15: disVisible = Irslt; eDISHAIETHA & &, txInfo. Is.VisiblelZ02RT
16: if cts >= kMin'TS then eCTSIEA A LRA VT
17: ctsVisible = atTime >= cts;
18: else eCISIE b Y93 0ID
19: rslt = GetTxInfo(cts ). IsTs Visible{mvec CTS, atTime, txid):
20: if rslt == -2 then
21: continue; s HLWNUSI a0 PYELF IV
22: ifrslt == -1 then
23: GetTxInfo{txid). willAbort = true;
24; return false;
25: ctsVisible = rslt; EOTSHEIRTHA & &, txinfo. s VisiblelF1 2R T
26: return cts Visible and dtsVisible;

27 while true
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1: function TxInro:: ETsVisisne(ts, at'Time, callerTxid)
y locked_scope(mutex);

L

£ if ts I= trid or status == kinvalid then =1D'ts' 28T ANMET L1184
4: retwrn -2; ERANLPYELF )& TRDRITREELEN
5:  iftxid == callerIxid then v BUHLBINS U avickoTittny &b
6: return 1; eRIUH) LA VICETHRL HEIR) ST BKICTTR(FAR) TH
7: if status | = kCommi tted then IO PO T4 TTHANRIESNTVA5E
: retwrn -1; PHRA. FIUFIVAVERLEENEEOLTD
9 retum atTime >~ commitT; > RHETHEEA. ERL. 2TCHLEA. 05T
FIILIY X L2
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0

: function Inserr{tableName, rowValues, txid)

txlnfo = GetTxInfo{txid);
(tablD, pTab) = Get'TablePointer(tableName);

rowl D} = pTab->Insert{rowValues);
GetPersTxInfo(txid) createSet. Persisten tAppend({tabl D, rowlD});
pTab->MVCClrowl D].CTS = teid;

TEBAL GBS VT VI RAEEHT A
e {Epity M EEHTA
= 2O EXId KT AL EOT 7409975

plab->MVCClrowl D].DCTS = kinfinityTS;

retum true;
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: function Derere( tableName, predicates, txid)

tinfo = Get TxInfo{txid);
{tablD}, pTab) = Get'TablePointer(tableName);
rowlDs = GetVisibleRows(pTab, predicates, txInfo.57TS, txid);
if txInfo willAbart then
abort{txid);
return false;

txInfo.scanSet. A ppend(ftablD, predicates }); PREv Uy MRS
for each rowlD in rowlDs do

GetPersTxInfo txid).deleteSet. Persistent Append(ftabl D, rowlD}); okt MRS A
if 'TryToDelete(rowID, txid) then & ZODISE XA BBRICRET A LILLHT, TNy %E#5
abort(txid); o TORPR KB LT54, kT3

return false;
retuwm true;
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e Mg

: function Urnate| tableMName, predicates, colFilter, newValues, txid)

wxinfo = Get' TxInfo{txid);
{tablD), pTab) = Get'lablePointer(tableName )
rowlDs = GetVisibleRows({pTah, predicates, txInfo.5TS, txid):

if txInfo.willAbort then
abort{txid):
return false;
txInfo.scanSet. A ppend({tablD, predicates }); PRV MERTD
for each row!D in rowlDs do
GetPersTxInfo{ txid ). deleteSet. Persistent Append({tabl D, rowl D} = Hifty NEEHTA
if [TryToDelete(rowlD, txid) then = ZONISEXI BBNICEET A LICLOT, fTDAY Y EHAD
abort(txid); ={TOHIR KBB4, BIE5
return false;
rows = plab->GetVallDs(rowiDs ); cHR N fTOValuelDERET 5
Update Rows(rows, colFilter, newValues): {TICEHZERT A
for each row in rows do PEHSNETERALEY

rowlD = plab->Insert(row):
GetPersTxInfo(txid).createSet. Persistent Append({ tabl D, rowlID});
pTab->MVCOC[rowID].CTS = txid;
pTlab->MVCC[rowID].DTS = kinfinityTS:
retum true:

& ZOISEN BRI AL E0T, fTRAYIT5

FILTY X Lb
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1: function Commrr{txid)
2; txInfo = GetTxInfo(txid};
3 pTxinfo = GetPersTxinfo(txid);
4 if pTxInfo.createSet. Empty() and pTxinfo deleteSet. Empty() then = A Y ERTX
5: txInfo SetInvalid( ); eTXZEET 5 (startTShicommitTSE LTERAE N B)
f return true;
7 txInfo,commitTs = Atomicinaement{ m_ourrentTime); ecommitTSEHET 5
8 for each scan in txInfo.scanSet do - comitTSHs| STATDRAF vV EPYET
9: rowlDs = GetVisibleRows(m_tables[scan.tablD], scan.predicates, txInfo.commitT5, txid);
10: for each rowiD in rowlDs do
11; newReadSet. Append({scan.tabID, rowID});
12; readSetDiff = Difference(txInfo.readSet, newReadSet)
13 for each rowin readSetDiffdo eI Lo TEREN-TDA ZreadSetDifIC AN BT ENTES
14: mvee = m_tables[row.tablD]->MVCC[row.rowlD];
15: if myoc CTS U= txid and mvec. DTS = txid then
16: abort{txid);
1% return false;
18 plxinfocommitTs = info.commitTS; >33y MA LRI TEpTxinfol R HTA
19:  MemBarrier(); & comi tTSE & UlsCommi ted~DEAH DIEF £ BEZ(-T 5
20:  plxinfolsCommitted = TRUE; > ZOTKA T P ENEEORBERET D
21:  Persist{& pI'xinfo.IsCommitted)); - commitTsd & UlsCommitted AR L ¥+ v a7 VELETH
22:  txinfo.SetCommitted(); EIRT—42%23y MEH SRR TS
23 for each row in pTxinfo.deleteSet do FHIBRESh-TODTS2EHT 5
24: m_tables[rowtabID]-> MVCC[row.rowlD].DTS = txInfo. commitTS;
25: for each row in pTxinfo.createSet do P ERENE-FTOCTSERET
26: m_tables[row.tablD]->MVCC[row.rowlD].CTS = txInfo.commitTs;
27: MemBarrier(); BMOCT Y NI TR ST TOER R RITERTTHEIITH
28: for each row in pTxinfocreateSet U pTxinfo deleteSet do CAERENATRLURRREN AT DM E T 5y Y1 %
29: Flush{&m_tables| row.tabl D}-> M VC Clrowrowl D] }; ERBID ISy
30: MemBarrier(); BYRTNT Ty VDR SETERTTHLIITH
3 txInfo.addGarbage (info.commit'I5, pTxinfo.deleteSet ) = B ENATEA— Ry DELTEETS
32 pTxinfo.createSet.Clear(); e fEEy MY T TS
33 pTxinfo.deleteSet.Clear( ); =HRREy MY T TH
34: txInfo.Setinvalid( ) cTXERTT A
35 return true;
T X L6
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1: function Asorr{txid)
2: txInfo = GetTxInfo{txid);
3 plxinfo = GetPersTxInfo(txid);
4: txinfo.SetAborted(); PAT—AAEHUHERETD
5: for each row in pTxinfo deleteSet do v BREN-ATEBTI T4 NETB
6: if m_tables[row.tabl D} > MVCC[rowrowID].DTS == txid then & COMZE TSR I SHT55E
7 m_tables[row.tabID]->MVC Clrow.rowlD].DTS = kinfinityTS;
8 for each row in pTxinfo createSet do CAERENATEENE LTRETS
9 m_tables[row.tabID]-> MVCC[ row.rowI D].CTS = (; C{TEEHELTI—9TD
10: m_tahles[row.tablD]-> MVCC[row.rowl D]. DTS = CurMinSTS; =DTSZCurMinSTSIZERETH
11:  MemBarrier(); BIvee T Y M ISR T AT TORHORRICRITERTTH&LI1T5
12: for each row in pTxinfo createSet U pI'xinfo deleteSet do PEBEIN-TOWNCCETSYY1TH
1% Flush{ &m_tables[row.tabl D} > MVCC[row rowl D ]); RN TS Y
14:  MemBarrier(); BIRTDT Ty 1H R RITERTDLIITD
15: CollectGarbage ({kMin'TS, pTxInfo.createSet}); o H—A_y SRS EIETS
16:  pTxinfodeleteSet.Clear(): ARy MDY TTH
17:  pTxinfocreateSet.Clear(); iRy NEDUT TS
18: tx Info. Setlnvalid(): eIXERTTH
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1: function RecoverTransaction(pTxinfo, ts)
2 pIxinfo createSet. Recover(): o Bty M EEET A
3 pTxinfo deleteSet. Recover(): - Bty MEEETA
4 for each row in pTxinfo deleteSet do
5 if m_tables[row.tabID} > MVC Clrow rowl D). DTS < kMinTS then = DIShtXidTiH 55
6 m_tables[row.tabID]->MVC Clrow.rowlD].DTS = ts; = 3y RERTT A, EHHTOERETICRT
7 for each row in pTxinfo.create Set do
& m_tables [row.tabl D]->MVOC] row.rowl D].CTS = ts; =AY MRT TR, FEITOERERTICRT
9 if pTxinfo. lsCommitted = = TRUE then
10: m_tables[row.tabID]-> MVC Crow.rowlD].DTS = kinfinity1S; B3y bEhRE, DISERETR
11: else
12: m_tables[row.tabID]->MVC Clrow.row!D].DTS = Cur Min8TS; & DTS%CurMinSTSIZSRET 5
13 MemBarrier(); ey MISH S ST R TOEHH R EI TR T 545595
14 for each row in pTxinfo.create Set U pTxinfo.del eteSet do b EBEIN-TOWNCcETT Y175
15: Flush{&m_tables[row.tabID}- > MVCC[row.rowl D]);
16:  MemBarrier(); b FRTDTT YRR I THETTHLSITD
17 pTxinfocreateSet.Clear();
18: pTxinfodeleteSet.Clear();
7)) XL8A
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1: function RecoverDB

2 RecaoverWorking Fointers(): C AR RGPPr A ERT A LICE S THERSI VAR RTET D
3 foreach pTabin m_tables do ET=INAVTUVEEETS
4: pTab->Recover():
5: for each pTxinfo in m_persTxinfoArray do A3y SNETXERT TS
6: if pTxinfo. lsCommitted == TRUE then
Yy Recover Transaction{pTxInfo, pTxinfo.commitT5);
8: for each pTxinfo in m_pers TxinfoArray do B3y FENTLVELE T RS
9: if pTxinfo lsCommitted == FALSE then
10 Recover Transaction(pTxinfo, kinfinityTS):
11: m_txinfoArray = new TxTransientinfo[m_MaxParallelTX]; = LU IXInfoArray %4895
12:  for (tid = 0; txid < m_MaxParallelTX; + +txid) do & &TxInfoDtxidZ LT 5
13 m_txInfoArray|i]txid = txid;
14: m_current Time = MaxCommitTS(); = B DB ZpersTxInforArrayMmax commitTSIZRET 5
15: m_curMinSTS = m_currentTime; = CurMinSTSZ2BENBEIZRTET A
16: thread recoverGarbage(m_curMinSTS, tableSizes): b ERICBITAT—RyOEBHETH
17:  RecoverSecondaryDataStructures( ); b BTV IREM PR REBETD
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