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The PostreSQL DBMS was extended by statistics analyzer realization. It is a part of 
search method that is based on allocation of entry’s selection probabilities.  
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 PostgreSQL, ,

, . ,
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.  STATS. 
. , :

CREATE TABLE _  ( _1 , _2 , …) WITH STATS; 
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 (default_with_stats).  “on”  “off”. 
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search_stats_collector.
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, ,
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,
. .

STATS,
. ,

, ’ ,
, :

CREATE TABLE table_name (table_row_1 ROW_TYPE_1, … ) WITH STATS; 

“stats”. ,
, :

CREATE TABLE `db`.`books` ( 
  `isbn` INTEGER NOT NULL AUTO_INCREMENT, 
  `name` VARCHAR(45) NOT NULL, 
  PRIMARY KEY (`isbn`) 
)
ENGINE = InnoDB; 

, . 2. 

. 2. 

PostgreSQL ,
. , . 3. 

. 3.  “stats” 

 3 “books” “sbooks”. ,
“stats”.

.
.

PostgreSQL , Lex Yacc.
, ,
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.
, . .

Lex – , ,
. Lex- :

%%

%%

, .
.

Lex- , :

p_1 { _1 } 
p_2 { _2 } 
................
p_n { _n } 

_  – , _  – , ,
, _ . Lex

.
, .

.
, Lex, .

,
,

_ . _ . , _
. , ,

,
.

. -
 – .

yyval.
yytext, yylen.

Yacc – , .
:

%{
-
%}
%token
%%

%%
-

-  (  %{  }%, , )
-  ( #include #define),

. - .
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, Yacc-
 (#define). ,

.

: _1 { _ _1}
| _2 { _ _2}
| … 
| _n { _ _n}
;

 – .
.

$$,  – 
$1, $2, … $n,

, .
$$= .

.

- ,
. PostgreSQL Lex

Yacc, Flex Bison.
, PostgreSQL, ,

, .

../postgresql/src/backend/parser/, , , ,
.

,
,  PostgreSQL, 

.
, , , STATS

.
CREATE TABLE  : 

| WITH STATS  {$$ = list_make1(defWithStats(true)); } 
|WITHOUT STATS {$$=list_make1(defWithStats(false)); 
}

, , CREATE TABLE.
:

/*
 * Create a DefElem setting "stats" to the specified value. 
 */ 

DefElem * 
defWithStats(bool value) 
{
 DefElem    *f = makeNode(DefElem); 
 f->defname = "stats"; 
 f->arg = (Node *) makeInteger(value); 
 return f; 
}
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: DefElem, “stats”
integer.

, ,
.

(../postgresql/src/backend/optimizer/).
, :

CREATE TABLE books (isbn INTEGER, name TEXT) WITHOUT STATS; 

“WITHOUT STATS”,
“stats”. , .

, , PostgreSQL.
, ,

. , ,
, ’ .

,
.

. ’ ,
.  PostgreSQL 

’ , , ,
. .

CREATE TABLE.

. CREATE statement ,
Utility Statements. ’

, , , , ,
, , ’ . :

void
ProcessUtility(Node *parsetree, 
      const char *queryString, 
      ParamListInfo params, 
      bool isTopLevel, 
      DestReceiver *dest, 
      char *completionTag); 

: , ,
. ,

 List . :

List * transformCreateStmt(CreateStmt *stmt, const char 
*queryString);

ProcessUtility
, , ,

. :

Oid DefineRelation(CreateStmt *stmt, char relkind); 
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, ,
. , , :

Datum transformRelOptions(Datum oldOptions, List *defList, 
 bool ignoreOids, bool ignoreStats, bool isReset); 

.
, .

, .
, , . ,

, :

typedef struct tupleDesc 
{
int natts; /* number of attributes in the tuple */ 
Form_pg_attribute *attrs; /* attrs[N] is a pointer to the 

description of Attribute Number N+1 */ 
TupleConstr *constr; /* constraints, or NULL if none */ 
Oid tdtypeid; /* composite type ID for tuple type */ 
int32 tdtypmod; /* typmod for tuple type */ 
bool tdhasoid; /* tuple has oid attribute in its header */ 
bool tdhasstats; /* tuple has stats attribute in its header */ 
int tdrefcount; /* reference count, or -1 if not counting */ 

}*TupleDesc;

, ,
, ’ , ,

. , , :

static FormData_pg_attribute a8 = { 
 0, {"stats"}, STATSOID, 0, sizeof(Oid), 
 StatisticsAccAttributeNumber, 0, -1, -1, 
 true, 'p', 'i', true, true, false, true, 0 
};

'  4  (
) .

, , :

#define HeapTupleHeaderGetStats(tup) \ 
( \ 
 ((tup)->t_infomask & HEAP_HASSTATS) ? \ 
 *((Oid *) ((char *)(tup) + (tup)->t_hoff – sizeof(Oid)))\ 
 : \ 
 InvalidOid \ 
)

#define HeapTupleHeaderSetStats(tup, oid) \ 
do { \ 
 Assert((tup)->t_infomask & HEAP_HASSTATS); \ 
 *((Oid *) ((char *)(tup) + (tup)->t_hoff – sizeof(Oid))) = (oid); \ 
} while (0) 
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, , ,
' .

,
( . 4). 

. 4. 

- ,
.

.
,

, , , .

. .

.
. ,

.

, ’
.

,
.

“default_with_stats”,
.

,
.

, , :

{
 {"default_with_stats",PGC_USERSET,  
   COMPAT_OPTIONS_PREVIOUS, 
   gettext_noop("Create new tables with STATSistics by 

default."),
  NULL 
 }, 
 &default_with_stats, 
 false, NULL, NULL 
},
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.
:

bool
interpretStatsOption(List *defList) 
{
 ListCell   *cell; 

/* Scan list to see if STATS was included */ 
  foreach(cell, defList) 
  { 
   DefElem *def =  
    (DefElem *) lfirst(cell); 
  if(pg_strcasecmp(def->defname, "stats")==0) 
   return defGetBoolean(def); 
  } 

 /* STATS option was not specified, so use default. */ 
 return default_with_stats; 
}

,
“stats”. ,
default_with_stats.

,
. 5. 

. 5. 

SET … TO … ;
- . SHOW … ;

.
.

default_with_stats ,
:

CREATE TABLE books (isbn INTEGER, name TEXT) WITH STATS; 

, , “WITH STATS”
’ , .
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,
.

,
, , ,

“stats”. ,
, :

CREATE TABLE books (isbn INTEGER, name TEXT) WITHOUT STATS; 

- .

,
.  – 

. ,
SELECT , “stats” ,

, .
SELECT

, ,
, , STATS.

.
, ,

(../postgres/src/backend/executor/).
, . ,

, :

static bool 
ExecTargetList(List *targetlist, 
      ExprContext *econtext, 
      Datum *values, 
      bool *isnull, 
      ExprDoneCond *itemIsDone, 
      ExprDoneCond *isDone); 

,
’  ( , ):

Datum slot_getattr(TupleTableSlot *slot, int attnum, bool *isnull); 

, :

Datum heap_getsysattr(HeapTuple tup, int attnum, TupleDesc 
tupleDesc, bool *isnull); 

“stats” ,
,

, , . :

#define HeapTupleHeaderGetStats(tup) \ 
( \ 
 ((tup)->t_infomask & HEAP_HASSTATS) ? \ 
  *((Oid *) ((char *)(tup) + (tup)->t_hoff – sizeof(Oid))) \ 
 : \ 
  InvalidOid \ 
)
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#define HeapTupleHeaderSetStats(tup, oid) \ 
do { \ 
 Assert((tup)->t_infomask & HEAP_HASSTATS); \ 
 *((Oid *) ((char *)(tup) + (tup)->t_hoff – sizeof(Oid))) = (oid); \ 
} while (0) 

, , ,
, .

. ,
, ,

.
.

,
, , ,

.
.

, .
PostgreSQL , , , -

.
. , ,

 PostgreSQL.  
, .

Autovacuum Launcher Process 

autovacuum launcher process.
VACUUM ANALYZE . ’ ,

, ; , -
,

transaction ID , .
, autovacuum launcher process - ,

,  (
) . ,

.

Stats Collector Process 

stats collector process.
, ’ .

, , VACUUM ANALYZE.
stats collector process ,

, , -
postgresql.conf.

. ’
, .

Wal Writer Process 

wal writer process. WAL Write-
Ahead-Log. .
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 (checkpoint) – , ,
. ,  ( )

- - .
- ,

 ( redo- ), REDO .
, , , . ,

, .
, .

, , .
 SQL- CHECKPOINT.

,
.

, ,  (
) autovacuum launcher 

process  wal writer process.
.
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