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SQLITE_PRIVATE Vdbe *sqlite3VdbeCreate|(Parse *pParse){
salite3 *db = pParse->db;
Vdbe *p;
p = sqlite3DbMallocRaulili(db, sizeof(Vdbe) );
if( p==0 ) return 0;Step1:return null to caller
memset(&p->a0p, 0, sizeof(Vdbe)-offsetof(Vdbe,alp));
p->db = db;
iF( db->pVdbe ){
db->pVdbe->pPrev = p;
}
p->plext = db->pVdbe;
p->pPrev = 03
db->pVdbe = p;
p->magic = VDBE_MAGIC_INIT;
p->pParse = pParse;
pParse->pUdbe = p;
assert( pParse->alabel==0 );
assert( pParse->nlabel==0 );
assert( pParse->nOpAlloc==0 );
assert( pParse->szOpAlloc==0 );
sqlite3VdbeAddOp2(p, OP_Init, 0, 1);
return p;

}

/%

% Chanae the errar ctring ctared in Vdhe »ErrMeq
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SQLITE_PRIVATE Vdbe *sqlite3GetVdbe(Parse *pParse){
if( pParse->pVdbe ){
return pParse->pVdbe;

}
if( pParse->pToplevel==0
8& OptimizationEnabled(pParse->db,SQLITE_FactorOutConst)

pParse->okConstFactor = 1;

return sqlite3VdbeCreate(pParse); Step2:return the return value of sqlite3VdbeCreate(return value can be null)
}
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SQLITE_PRIVATE void sqlite3CodeRowTriggerDirect(

Parse *pParse, /* Parse context */
Trigger *p, /* Trigger to code */
Teble *pTeb, /* The table to code triggers from */
int reg, /* Reg array containing OLD.* and NEW.* values */
int orconf, /* ON CONFLICT policy */
int ignoreJump /* Instruction to jump to for RAISE(IGNORE) */
B){

Vdbe *v = sqlite3GetVdbe(pParse); /* Main i */ Step3:load return value(can be null) to v
TriggerPrg *pPrgj

pPrg = getRowTrigger(pParse, p, pTab, orconf);

assert( pPrg || pParse->nErr || pParse->db->mallocFailed );

** is a pointer to the sub-vdbe containing the trigger program. */
if( pPre ){
int bRecursive = (p->zName 8& O==(pParse->db->flags&SQLITE_RecTriggers));

E /* Code the OP_Program opcode in the parent VDBE. P4 of the OP_Program

salite3VdbeAddOpa(V, OP_Program, reg, ignorelump, ++pParse-sniem, StanA:y(can be null) act as the first parameter of function sqlite3VdbeAddOp4
(const char *)pPrg->pProgram, P4_SUBPROGRAM);

VdbeComment (
(v, "Call: %s.%s", (p->zName?p->zName:"fkey"), onErrorText(orconf)));
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SQLITE_PRIVATE int sqlite3VdbeAddOpa(

Vdbe *p, /* Add the opcode to this VM */
int op, /* The new opcode */
int pl, /* The P1 operand */
int p2, /* The P2 operand */
int p3, /* The P3 operand */
const char *zP4,  /* The P4 operand */
int patype /* P4 operand type */
i¢

int addr = sqlite3vdbeAddOp3(p, op, pl, p2, p3); Step5:p(can be null) act as the first parameter of sqlite3VdbeAddOp3
sqglite3vdbeChangeP4(p, addr, zP4, pAtype);

return addr;

3}
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SQLITE_PRIVATE int sqlite3VdbeAddOp3(Vdbe *p, int op, int pl, int p2, int p3){
int ij
VabeOp *pop;|

i = p->n0p;Step6:derefer p(can be null) without check
assert( p->magic==VDBE_MAGIC_INIT );

assert( op>z0 && op<Oxff );

if( p->pParse->n0pAlLloc<=i ){
return growOp3(p, op, pl, p2, p3);

}

Po>n0p++;

pOp = &p->a0p[il;

pOp->opcode = (u8)op;

pOp->p5 = 03

pOp->pl = pl;
pOp->p2 = p2;
pOp->p3 = p3;

pOp->pd.p = 0
pOp->pdtype = P4_NOTUSED;
#ifdef SOLITE ENABLE EXPLAIN COMMENTS
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L2l AFL 3Q21TED VIS TSQL1teS_VTs_Tilndlconst char “zvis)i
salite3 vfs *pVfs

E] #if SQLITE_THREADSAFE

salite3 mutex *mutex;
#endif

H #ifndef SQLITE_OMIT_AUTOINIT

int rc = |sqlite3_initialize();

if( rc ) return 0;Step1:return null to caller
#endif

E] #if SQLITE_THREADSAFE

nutex = sqlite3MutexAlloc(SQLITE_MUTEX_STATIC_MASTER);

#endif

sqlite3_mutex_enter(mutex);

for(pVfs = vfsList; pVfs; pVfszpVfs->pNext){

if( 2VFs==0 ) break;

1£( stremp(zVfs, pVfs->zName]

) break;
}

sqlite3_mutex_leave(mutex);

return pVfs;

b

if( lwsdPrng.isInit ){

int ij

char k[256];

wsdPrng.j = 0

wsdPrng.i = 03

sqlite30sRandomness(sqlite3_vfs_find(e), 256, k); Step2:return value of sqlite3 vfs find act as the first parameter of sqlite30sRandomness,returr

for(iz0; 1<256; i++){ value can be null
wsdPrng.s[i] = (u8)i;
}

for(iz0; 1<256;5 i++){
wsdPrng.j += wsdPrng.s[i] + k[il;
t = wsdPrng.s[wsdPrng.j1;
wsdPrng. s[usdPrng.j] = wsdPrng.s[i];
wsdPrng.s[i] = t;
}
wsdPrng.isInit = 1;
¥
] SQLITE_PRIVATE int sglite30sRandomness(sglite3_vfs *pVfs, int nByte, char *zBufOut){
return pVfs->xRandomness(pVfs, nByte, zBufout);Step3:derefer pVfs which can be null

}





image11.png
[ static int process_input(ShellState *p, FILE *in){
char *zLine = 0; /* A single input Line */

char *z5q1 /* Accumulated oL text */Step1:load null to zSql
int nLine; /* Length of current Line */

int nSql = /* Bytes of zSql[] used */

int nAlloc /* Allocated zSql[] space */

int nSqlPrior = /* Bytes of zSqL[] used by prior Line */
int rc; /* Error code */

int errCnt /* Number of errors seen */

int lineno = /* Current Line number */

int startline /* Line number for start of current input */

if( n5u1+nL1nE+2>—nA110C ){ Step2:select false branch at this point.
nAlloc = nSql+nLine+100;

25q]| = realloc(Z5al, nAlloc);
iF( zSal==0 ){
raw_printf(stderr, "Error: out of memory\n");
exit(1);
}
}
nsqlPrior = nsql;
if( nSql==0 ){
int i;
for(i=0; zLine[i] 8& IsSpace(zLine[il); i++){}
assert( nAlloc>0 8& z5ql!=0 );
memcpy(z5ql, zLine+i, nline+l-i);
startline = lineno;
nsql = nline-ij
Jelse{
zSql[nsql++] = "\n'; Step3:derefer null pointer
memcpy (zSql+nsgl, zLine, nLine+l);
nSql += nlinej
}
if( nSql && line_contains_semicolon(&zSql[nSqlPrior], nSql-nSqlPrior)
8& sqlite3_complete(zSql) ){
errCnt += runOneSqlline(p, z5ql, in, startline);
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[] SQLITE_API sqlite3 vfs *sqlite3_vfs_find(const char *zVfs){
salite3_vfs *pVfs =
F] #if SQLITE_THREADSAFE
salite3_mutex *mutex;
[ #endif
] #ifndef SQLITE_OMIT_AUTOINIT
int rc = sqlite3_initialize();
if( rc ) return 0; Step1:return null to caller
[ #endif
F] #if SQLITE_THREADSAFE
mutex = sqlite3utexAlloc(SQLITE_MUTEX_STATIC_MASTER);
[ #endif
sqlite3_mutex_enter(mutex);
for(pVfs = visList; pVfs; pVfs=pVfs->phext){
if( 2Vfs==0 ) break;
if( stromp(zVs, pVfs->zName)==0 ) break;

ro}
sqlite3_mutex_leave(nutex);
return pVfs;

int sqlite3_appendvfs_init(
salite3 *db,
char **pzErriisg,
const sqlite3_api routines *pApi

B){

int rc = SQLITE_OK;

salite3_vfs *pOrig;

SQLITE_EXTENSION_INIT2(pApi);

(void)pzErriisg;

(void)db; °

pOrig = sqlite3_vfs_find(@); Step2: 's_find to pOrig,return value can be null
apnd_vfs.iVersion = porig->iVersion; Step3:derefer pOrig without chec
apnd_vfs.pAppData = pOrig;

apnd_vfs.sz0sFile = pOrig->sz0sFile + sizeof(ApndFile);
rc = sqlite3_vfs_register(&apnd_vfs, 0);
#ifdef APPENDVFS_TEST
1F( rc==SQLITE_OK ){
rc = sqlite3_auto_extension((void(*)(void))apndvfsRegister);

i

[ #endif

if( rc==SQLITE_OK ) rc = SQLITE_OK_LOAD_PERMANENTLY;
return rc;

Ly
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static int fts3IncrmergeChomp(

Fts3Table *p, /* FTS table handle */
sqlite3 int64 iAbsLevel, /* Absolute Level containing segments */
Fts3HultiSegReader *pCsr, /* Chomp all segments opened by this cursor */
int *pnRem /* Number of segments not deleted */

BE){
int ij

int nRem = 0;
int rc = SQLITE_OK;

for(izpCsr->nSegment-1; i>=0 8& rc==SQLITE_OK; i--){

Fts3SegReader *pSeg = 0;Step1:initialize pSeg
int j;

i. It is hiding
** somewhere in the pCsr->apSegment[] array. */
for(j=0; ALWAYS(j<pCsr->nSegment); j++){Step2:select false branch at this point
pSeg = pCsr->apSegment[j1;
if( pSeg->iTdx==i ) break;

E /* Find the Fts3SegReader object with Fts3SegReader.iIdx=

r }
assert( j<pCsr->nSegment 8& pSeg->ildx:

i );Step3:derefer pSeg without check

B if( pSeg->alode==0 ){
/* Seg-reader is at EOF. Remove the entire input segment. */
rc = fts3DeleteSegment(p, pSeg);
if( rc==SQLITE_OK ){
rc = fts3RemoveSegdirEntry(p, iAbslevel, pSeg->ildx);

r }

r *pnRem
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SQLITE_PRIVATE Vdbe *sqlite3GetVdbe(Parse *pParse){
if( pParse->pVdbe ){
return pParse->pVdbe;

}
if( pParse->pToplevel==0
8& OptimizationEnabled(pParse->db,SQLITE_FactorOutConst)
i¢
pParse->okConstFactor = 13
}
return [sqlite3VdbeCreate(pParse); Step2:return the return value(can be null) to caller
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SQLITE_PRIVATE void sqlite3CodeRowTriggerDirect(

Parse *pParse, /* Parse context */
Trigger *p, /* Trigger to code */
Teble *pTeb, /* The table to code triggers from */
int reg, /* Reg array containing OLD.* and NEW.* values */
int orconf, /* ON CONFLICT policy */
int ignoreJump /* Instruction to jump to for RAISE(IGNORE) */
B){

Vdbe *v = |sqlite3Getvdbe(pParse); /* Hain Vi */Step3:load return value to v(can be null)

TriggerPrg *pPrg;
pPrg = getRowTrigger(pParse, p, pTab, orconf);
assert( pPrg || pParse->nErr || pParse->db->mallocFailed );

** is a pointer to the sub-vdbe containing the trigger program. */
if( pPre ){
int bRecursive = (p->zName 8& O==(pParse->db->flags&SQLITE_RecTriggers));

E /* Code the OP_Program opcode in the parent VDBE. P4 of the OP_Program

sqlite3VdbeAddOpd(v, OP_Program, reg, ignorelump, ++pParse->nilem, Step4:v act as the first parameter of sqlite3VdbeAddOp4
(const char *)pPrg->pProgram, P4_SUBPROGRAM);
VdbeComment (

(v, "Call: %s.%s", (p->zName?p->zName:"fkey"), onErrorText(orconf)));

/* Set the P5 operand of the OP_Program instruction to non-zero if

*#* recursive invocation of this trigger program is disallowed. Recursive
*#* invocation is disallowed if (a) the sub-program is really a trigger,

*#* not a foreign key action, and (b) the flag to enable recursive triggers
E o *ris clear. %/

sqlite3VdbeChangePS(v, (u8)bRecursive);
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p = vtabDisconnectAll(db, pTab);Step4:load return value(can be null) to p
xDestroy = p->phod->pHodule->xDestroy; Step5:derefer p(can be null) without check.
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£l while( pvTable )fStep2:select false branch,namely,goto line 127755
sqlite3 *db2 = pVTable->db;

VTable *pNext = pVTable->pNext;

assert( db2 );

B if( db2==db ){

pRet = pVTable;

p->pVTable = pRet;

pRet->pNext = 03

[ Jelse{Step1:select this branch in while-expression
pVTable->pNext = db2->pDisconnect;
db2->pDisconnect = pVTable;

}

pVTable = plext;

assert( !db || pRet );
return pRet; Step3:return null to caller

Y
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Yelsa{
/* Add the prepared statement to the beginning of the cache List. */
pPreStmt->pNext = pDb->stmtlist;
pPrestmt->pPrev = 0Step1:load null to pPreStmt->pPrev
if( pDb->stmtlist ){
pDb->stmtlist->pPrev = pPreStmt;
}
pDb->stmtlist = pPreStmt;
if( pbb->stmtLast==0 ){ Step2:select true branch at this point
assert( pDb->nStmt==0 );
pDb->stmtLast = pPrestmt;Step3:load pPrestmt to PDb->stmtLast
Yelse{
assert( pDb->nStmt>0 );

}
pDb->nStmt++;

/% If we have too many statement in cache, remove the surplus from

** the end of the cache list. %/

while( pDb->nStmt>pDb->maxStmt ){
SqlPreparedStmt *plast = pr->stthast;Step4:|oad pr->stmtI.ast to plast
pbb->stmtlast = plast->pPrev; Step5:load plast- ngPre'v(nuII) to pDb->stmtlLast

pDb->stmtLast->pNext = 0;Step6:derefer null pointer.
pDb->nStmt--3

dbFreeStmt(pLast);
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B for(i=0; fcniiorker; i++){Step1:select false branch at beginning
int iTest = (pSorter->iPrev + i + 1) % nhorker;
pTask = &pSorter->aTask[iTest];
B if( pTask->bDone ){
re = vdbeSorterJoinThread(pTask);
r }
if( rc!=SQLITE_OK || pTask->pThread==0 ) break;
ro}

E if( rc==SQLITE_OK ){
= if( [i==nliorker ){
/* Use the foreground thread for this operation */
r rc = vdbeSorterListToPMA(&pSorter->aTask[nWorker], &pSorter->List);
Bl Jelse{ Step2:select this branch

/* Launch a background thread for this operation */

ug *alem = pTask->List.aMemory;Step3:derefer pTast which is null
void *pCtx = (void*)pTask;

assert( pTask->pThread==0 && pTask->bDone==0 );
assert( pTask->list.plist==0 );
assert( pTask->list.aMemory==0 || pSorter->list.aMemory!=0 );

nSorter->iPrev = (uR)(nTask - nSorter->aTask):




