NAME

tcbdb.h - the B+ tree database API of Tokyo Cabinet

DESCRIPTION

API

B+ tree database is a file containing a B+ tree and is handled with the B+ tree database API.

To use the B+ tree database API, inclutitil.h’, ‘tchdb.h’, ‘tcbdb.h’ and related standard header files.
Usually, write the following description near the front of a source file.

#include <tcutil.h>
#include <tchdb.h>
#include <tcbdb.h>
#include <stdlib.h>
#include <time.h>
#include <stdbool.h>
#include <stdint.h>

Objects whose type is pointer titCBDB’ are used to handle B+ tree database®+ tree database object
is created with the functiortcbdbnew and is deleted with the functionicbdbdel. To avoid memory
leak, it is important to deletevery object when it is no longer in use.

Before operations to store or retrgerecords, it is necessary to open a database file and connect the B+ tree
database object to it. The functickcbdbopen is used to open a database file and the functicimdb-

closé is used to close the database fileo avoid data missing or corruption, it is important to clogerg
database file when it is no longer in use.

The function ‘tcbdberrmsg’ is used in order to get the message string corresponding to an error code.

const char *tcbdberrmsg(int ecode);
‘ecode’ specifies the error code.

The function ‘tcbdbnew’ is used in order to create a B+ tree database object.

TCBDB *tcbdbnew(void);
The return value is the weB+ tree database object.

The function ‘tcbdbdel’ is used in order to delete a B+ tree database object.

void tchdbdel(TCBDB *bdby);
‘bdb’ specifies the B+ tree database object.
If the database is not closed, it is closed implicitjote that the deleted object and its
derivatives can not be used anymore.

The function ‘tcbdbecode’ is used in order to get the last happened error code of a B+ tree database object.

int tcbdbecode(TCBDB *hdb);
‘bdb’ specifies the B+ tree database object.
The return value is the last happened error code.
The following error code is defined: ‘TCESUCCESS'’ for success, ‘TCETHREAD’ for
threading errgr' TCEINVALID’ for in valid operation, ‘TCENOFILE’ for file not found,
‘TCENOPERM’ for no permission, ‘TCEMEX for invalid meta data, ‘TCERHEAD’
for invalid record header' TCEOPEN’ for open error'TCECLOSE’ for close error
‘TCETRUNC’ for trunc error ‘TCESYNC’ for sync errqr' TCESTAT’ for stat error
‘TCESEEK’ for seek errgr'TCEREAD’ for read errqr' TCEWRITE’ for write error
‘TCEMMAP’ for mmap error ‘TCELOCK’ for lock error ‘TCEUNLINK’ for unlink
error, ‘TCERENAME' for rename error‘ TCEMKDIR’ for mkdir error, ‘TCERMDIR’
for rmdir error ‘TCEKEEP’ for &isting record, ‘TCENOREC’ for no record found, and
‘TCEMISC’ for miscellaneous error.

The function ‘tcbdbsetmutéis used in order to set mutual exclusion control of a B+ tree database object
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for threading.

bool tchdbsetmutex(TCBDB *dby);
‘bdb’ specifies the B+ tree database object which is not opened.
If successful, the return value is true, else, it is false.
Note that the mutualxelusion control of the database should be set before the database is
opened.

The function ‘tcbdbsetcmpfunc’ is used in order to set the custom comparison function of a B+ tree
database object.

bool tchdbsetcmpfunc(TCBDB *hdb, BDBCMP cmp, void *cmpop);
‘bdb’ specifies the B+ tree database object which is not opened.
‘cmp’ specifies the pointer to the custom comparison function.
‘cmpop’ specifies an arbitrary pointer to bevgh as a prameter of the comparison func-
tion. Ifit is not needed, ‘NULLcan be specified.
If successful, the return value is true, else, it is false.
The default comparison function comparesykof two records by lexical orderThe
functions ‘tcbdbcmplexical’ (dailt), ‘tcbdbcmpdecimal’, ‘tcbdbcmpint32’, and ‘tcbd-
bcmpint64’ are bilt-in. Note that the comparison function should be set before the
database is openedvoreover, user—defined comparison functions should be setye
time the database is being opened.

The function ‘tcbdbtune’ is used in order to set the tuning parameters of a B+ tree database object.

bool tcbdbtune(TCBDB *bdb, int32_t Imemb, int32_t nmemb, int64 t bnum, int8 t apow,

int8_t fpow, uint8_t opts);
‘bdb’ specifies the B+ tree database object which is not opened.
‘Imemb’ specifies the number of members in each leaf page. If it is not more than 0, the
default value is specified. The default value is 128.
‘nmemb’ specifies the number of members in each non-leaf pHgeis not more than
0, the default value is specified. The default value is 256.
‘bnum’ specifies the number of elements of thelket array If it is not more than 0, the
default value is specified. The default value is 16381.
‘apow’ specifies the size of record alignment byveo of 2. If it is ngétive, the deéult
value is specified. The default value is 8 standing for 2°8=256.
‘fpow’ specifies the maximum number of elements of the free block pool by power of 2.
If it is negative, the default value is specified. The default value is 10 standing for
2°10=1024.
‘opts specifies options by bitwise or: ‘BDBTLARGE’ specifies that the size of the
database can be larger than 2GB by using 64tiokdt array ‘BDBTDEFLATE’ speci-
fies that each page is compressed with Deflate encoding, ‘BDBTTCBS’ specifies that
each page is compressed with TCBS encoding.
If successful, the return value is true, else, it is false.
Note that the tuning parameters of the database should be set before the database is
opened.

The function ‘tcbdbsetcache’ is used in order to set the caching parameters of a B+ tree database object.

bool tchdbsetcache(TCBDB bdb, int32_t Icnum, int32_t ncnum);
‘bdb’ specifies the B+ tree database object which is not opened.
‘lcnum’ specifies the maximum number of leaf nodes to be cacliédis not more than
0, the default value is specified.
‘ncnum’ specifies the maximum number of non-leaf nodes to be cached. If it is not more
than 0, the default value is specified.
If successful, the return value is true, else, it is false.
Note that the tuning parameters of the database should be set before the database is
opened.

Man Rage 2007-10-24 2



The function ‘tcbdbopen’ is used in order to open a database file and connect a B+ tree database object.

bool tcbdbopen(TCBDB *bhdb, const char *path, int omode);
‘bdb’ specifies the B+ tree database object which is not opened.
‘path’ specifies the path of the database file.
‘omode’ specifies the connection mode: ‘BDBMRITER’ as a writer'BDBOREADER’
as a readerlf the mode is ‘BDBOWRITER'’, the following may be added by bitwise or:
‘BDBOCREAT’, which means it creates awealatabase if not exist, ‘BDBIRUNC’,
which means it creates awalatabase gardless if one xists. Bothof ‘BDBORE-
ADER’ and ‘BDBONRITER’ can be added to by bitwise or: ‘BDBONOLCK’, which
means it opens the database file without file locking, or ‘BDBOLOCKNB’, which means
locking is performed without blocking.
If successful, the return value is true, else, it is false.

The function ‘tcbdbclose’ is used in order to close a B+ tree database object.

bool tchdbclose(TCBDB *hdb);
‘bdb’ specifies the B+ tree database object.
If successful, the return value is true, else, it is false.
Update of a database is assured to be written when the database is closed. If a writer
opens a database but does not close it approprititelgatabase will be broken.

The function ‘tcbdbput’ is used in order to store a record into a B+ tree database object.

bool tcbdbput(TCBDB *bdb, const void *kbuf, int ksiz, const void *vbuf, int vsiz);
‘bdb’ specifies the B+ tree database object connected as a writer.
‘kbuf’ specifies the pointer to the region of theyk
‘ksiz specifies the size of the region of theyk
‘vbuf’ specifies the pointer to the region of the value.
‘vsiZ specifies the size of the region of the value.
If successful, the return value is true, else, it is false.
If a record with the sameel exsts in the database, it is@written.

The function ‘tcbdbput2’ is used in order to store a string record into a B+ tree database object.

bool tcbdbput2(TCBDB *bdb, const char *kstr, const char *vstr);
‘bdb’ specifies the B+ tree database object connected as a writer.
‘kstr’ specifies the string of theek
‘vstr’ specifies the string of the value.
‘over’ specifies whether the value of the duplicated recordésgitten or not.
If successful, the return value is true, else, it is false.
If a record with the sameely exsts in the database, it isawritten.

The function ‘tcbdbputkeep’ is used in order to storevameeord into a B+ tree database object.

bool tchdbputkeep(TCBDB *bdb, const void *kbuf, int ksiz, const void *vbuf, int vsiz);
‘bdb’ specifies the B+ tree database object connected as a writer.
‘kbuf’ specifies the pointer to the region of theyk
‘ksiz specifies the size of the region of theyk
‘vbuf’ specifies the pointer to the region of the value.
‘vsiZ specifies the size of the region of the value.
If successful, the return value is true, else, it is false.
If a record with the sameely exsts in the database, this function has no effect.

The function ‘tcbdbputkeep?2’ is used in order to storevasteng record into a B+ tree database object.

bool tchdbputkeep2(TCBDB *hdb, const char *kstr, const char *vstr);
‘bdb’ specifies the B+ tree database object connected as a writer.
‘kstr’ specifies the string of theek
‘vstr’ specifies the string of the value.
If successful, the return value is true, else, it is false.
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If a record with the sameely exsts in the database, this function has no effect.

The function ‘tcbdbputcat’ is used in order to concatenatawse\at the end of the existing record in a B+
tree database object.

bool tchdbputcat(TCBDB *hdb, const void *kbuf, int ksiz, const void *vbuf, int vsiz);
‘bdb’ specifies the B+ tree database object connected as a writer.
‘kbuf’ specifies the pointer to the region of theyk
‘ksiz specifies the size of the region of theyk
‘vbuf’ specifies the pointer to the region of the value.
‘vsiZ specifies the size of the region of the value.
If successful, the return value is true, else, it is false.
If there is no corresponding record, awrecord is created.

The function ‘tcbdbputcat?’ is used in order to concatenate a stilng at the end of the existing record in
a B+ tree database object.

bool tchdbputcat2(TCBDB *bdb, const char *kstr, const char *vstr);
‘bdb’ specifies the B+ tree database object connected as a writer.
‘kstr’ specifies the string of theek
‘vstr’ specifies the string of the value.
If successful, the return value is true, else, it is false.
If there is no corresponding record, avrecord is created.

The function ‘tcbdbputdup’ is used in order to storew rexord into a B+ tree database object withvedllo
ing duplication of kys.

bool tchdbputdup(TCBDB *bdb, const void *kbuf, int ksiz, const void *vbuf, int vsiz);
‘bdb’ specifies the B+ tree database object connected as a writer.
‘kbuf’ specifies the pointer to the region of theyk
‘ksiz specifies the size of the region of theyk
‘vbuf’ specifies the pointer to the region of the value.
‘vsiZ specifies the size of the region of the value.
If successful, the return value is true, else, it is false.
If a record with the sameely edsts in the database, thewneecord is placed after the
existing one.

The function ‘tcbdbputdup2’ is used in order to store & geing record into a B+ tree database object
with allowing duplication of kys.

bool tcbdbputdup2(TCBDB *bdb, const char *kstr, const char *vstr);
‘bdb’ specifies the B+ tree database object connected as a writer.
‘kstr’ specifies the string of theek
‘vstr’ specifies the string of the value.
If successful, the return value is true, else, it is false.
If a record with the sameely exsts in the database, thewneecord is placed after the
existing one.

The function ‘tcbdbputdup3’ is used in order to store records into a B+ tree database object wiitly allo
duplication of leys.

bool tcbdbputdup3(TCBDB *bdb, const void *kbuf, int ksiz, const TCLIST * vals);
‘bdb’ specifies the B+ tree database object connected as a writer.
‘kbuf’ specifies the pointer to the region of the commen k
‘ksiz specifies the size of the region of the commen k
‘vals' specifies a list object containing values.
If successful, the return value is true, else, it is false.
If a record with the sameel exsts in the database, thewneecords are placed after the
existing one.

The function ‘tcbdbout’ is used in order to revea ecord of a B+ tree database object.

Man Rage 2007-10-24 4



bool tcbdbout(TCBDB *bdb, const void *kbuf, int ksiz);
‘bdb’ specifies the B+ tree database object connected as a writer.
‘kbuf’ specifies the pointer to the region of theyk
‘ksiz specifies the size of the region of theyk
If successful, the return value is true, else, it is false.
If the key d duplicated records is specified, the value of the first record is selected.

The function ‘tcbdbout?’ is used in order to rera@ $ring record of a B+ tree database object.

bool tcbdbout2(TCBDB *bdb, const char *kstr);
‘bdb’ specifies the B+ tree database object connected as a writer.
‘kstr’ specifies the string of theek
If successful, the return value is true, else, it is false.
If the key d duplicated records is specified, the value of the first record is selected.

The function ‘tcbdbout3’ is used in order to reragecords of a B+ tree database object.

bool tcbdbout3(TCBDB *bdb, const void *kbuf, int ksiz);
‘bdb’ specifies the B+ tree database object connected as a writer.
‘kbuf’ specifies the pointer to the region of theyk
‘ksiz specifies the size of the region of theyk
If successful, the return value is true, else, it is false.
If the key d duplicated records is specified, all of them are reado

The function ‘tcbdbget’ is used in order to retdea ecord in a B+ tree database object.

void *tcbdbget(TCBDB * bdb, const void *kbuf, int ksiz, int * sp);
‘bdb’ specifies the B+ tree database object.
‘kbuf’ specifies the pointer to the region of theyk
‘ksiz specifies the size of the region of theyk
‘sp’ specifies the pointer to the variable into which the size of th@meof the return
value is assigned.
If successful, the return value is the pointer to the region ofahe=\of the correspond-
ing record. ‘NULL is returned if no record corresponds.
If the key d duplicated records is specified, the value of the first record is selected.
Because an additional zero code is appended at the end ofjithre oéthe return &lue,
the return value can be treated as a character string. Because the region of the return
value is allocated with the ‘malloc’ call, it should be released with the ‘free’ call when it
is no longer in use.

The function ‘tcbdbget?’ is used in order to retdea #ring record in a B+ tree database object.

char *tcbdbget2(TCBDB *bdb, const char *kstr);
‘bdb’ specifies the B+ tree database object.
‘kstr’ specifies the string of theek
If successful, the returnalue is the string of the value of the corresponding record.
‘NULL " is returned if no record corresponds.
If the key d duplicated records is specified, thalue of the first record is selected.
Because the region of the return value is allocated with the ‘malloc’ call, it should be
released with the ‘free’ call when it is no longer in use.

The function ‘tcbdbget3’ is used in order to retdea ecord in a B+ tree database object alatile
buffer.

const void *tcbdbget3(TCBDB *bdb, const void *kbuf, int ksiz, int * sp);
‘bdb’ specifies the B+ tree database object.
‘kbuf’ specifies the pointer to the region of theyk
‘ksiz specifies the size of the region of theyk
‘gp’ specifies the pointer to the variable into which the size of th@meof the return
value is assigned.
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If successful, the return value is the pointer to the region ofahee\of the correspond-

ing record. ‘NULL is returned if no record corresponds.

If the key d duplicated records is specified, the value of the first record is selected.
Because an additional zero code is appended at the end ofjithre oéthe return &lue,

the return value can be treated as a character string. Because the region of the return
value is wlatile and it may be spoiled by another operation of the database, the data
should be copied into anothewratatile buffer immediately.

The function ‘tcbdbget4’ is used in order to retdeecords in a B+ tree database object.

TCLIST *tcbdbget4(TCBDB * bdb, const void *kbuf, int ksiz);
‘bdb’ specifies the B+ tree database object.
‘kbuf’ specifies the pointer to the region of theyk
‘ksiZ specifies the size of the region of theyk
If successful, the returnalue is a list object of the values of the corresponding records.
‘NULL " is returned if no record corresponds.
Because the object of the return value is created with the function ‘telisthehould be
deleted with the function ‘tclistdel’ when it is no longer in use.

The function ‘tcbdbnum’ is used in order to get the number of records correspondiey & la B+ tee
database object.

int tcbdbvnum(TCBDB * bdb, const void *kbuf, int ksi2);
‘bdb’ specifies the B+ tree database object.
‘kbuf’ specifies the pointer to the region of theyk
‘ksiz specifies the size of the region of theyk
If successful, the return value is the number of the corresponding records, else, it is O.

The function ‘tcbdbvsiz’ is used in order to get the size of #teevof a record in a B+ tree database object.

int tcbdbvsiz(TCBDB *bdb, const void *kbuf, int ksiz);

‘bdb’ specifies the B+ tree database object.

‘kbuf’ specifies the pointer to the region of theyk

‘ksiz specifies the size of the region of theyk

If successful, the return value is the size of thieie of the corresponding record, else, it

is —1.

If the key d duplicated records is specified, the value of the first record is selected.
The function ‘tcbdbsync’ is used in order to synchronize updated contents of a B+ tree database object with
the file and the device.

bool tcbdbsync(TCBDB *hdb);
‘bdb’ specifies the B+ tree database object connected as a writer.
If successful, the return value is true, else, it is false.
This function is useful when another process connects the same database file.

The function ‘tcbdboptimize’ is used in order to optimize the file of a B+ tree database object.

bool tchdboptimize(TCBDB *bdb, int32_t Imemb, int32_t nmemb, int64_t bnum, int8_t apow,
int8_t fpow, uint8_t opts);
‘bdb’ specifies the B+ tree database object connected as a writer.
‘Imemb’ specifies the number of members in each leaf péfgie.is not more than 0, the
current setting is not changed.
‘nmemb’ specifies the number of members in each non-leaf pHgeis not more than
0, the current setting is not changed.
‘bnum’ specifies the number of elements of thelket array If it is not more than 0, the
current setting is not changed.
‘apow’ specifies the size of record alignment by power of 2. If it igatiee, the current
setting is not changed.
‘fpow’ specifies the maximum number of elements of the free block poolgrpaf 2.
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If it is negdive, the current setting is not changed.

‘opts specifies options by bitwise or: ‘BDBTLARGE’ specifies that the size of the
database can be larger than 2GB by using 64tioikdt array ‘BDBTDEFLATE’ speci-

fies that each record is compressed with Deflate encoding, ‘BDBTTCBS’ specifies that
each page is compressed with TCBS encodihi.is ‘UINT8_MAX’, the default setting

is not changed.

If successful, the return value is true, else, it is false.

This function is useful to reduce the size of the database file with data fragmentation by
successie ydating.

The function ‘tcbdbtranbegin’ is used in order to begin the transaction of a B+ tree database object.

bool tchdbtranbegin(TCBDB *bdb);
‘bdb’ specifies the B+ tree database object connected as a writer.
If successful, the return value is true, else, it is false.
The database is loel by the thread while the transaction so that only one transaction
can be actiated with a database object at the same tififeus, the serializable isolation
level is assumed if gery database operation is performed in the transaction.

The function ‘tcbdbtrancommit’ is used in order to commit the transaction of a B+ tree database object.

bool tcbdbtrancommit(TCBDB * bdb);
‘bdb’ specifies the B+ tree database object connected as a writer.
If successful, the return value is true, else, it is false.
Update in the transaction is fixed when it is committed successfully.

The function ‘tcbdbtranabort’ is used in order to abort the transaction of a B+ tree database object.

bool tchdbtranabort(TCBDB * bdb);
‘bdb’ specifies the B+ tree database object connected as a writer.
If successful, the return value is true, else, it is false.
Update in the transaction is discarded when it is aboiféd. state of the database is roll-
backed to before transaction.

The function ‘tcbdbpath’ is used in order to get the file path of a B+ tree database object.

const char *tcbdbpath(TCBDB *bdb);
‘bdb’ specifies the B+ tree database object.
The return value is the path of the database file or ‘NUflilhe object does not connect
to ary database file.

The function ‘tcbdbrnum’ is used in order to get the number of records of a B+ tree database object.

uint64_t tcbdbrnum(TCBDB * bdb);
‘bdb’ specifies the B+ tree database object.
The return value is the number of records or O if the object does not connegt to an
database file.

The function ‘tcbdbfsiz’ is used in order to get the size of the database file of a B+ tree database object.

uint64_t tcbdbfsiz(TCBDB *bdby);
‘bdb’ specifies the B+ tree database object.
The return alue is the size of the database file or O if the object does not connegt to an
database file.

The function ‘tcbdbcurnew’ is used in order to create a cursor object.

BDBCUR *tcbdbcurnew(TCBDB * bdb);
‘bdb’ specifies the B+ tree database object.
The return value is the wecursor object.
Note that the cursor isvalable only after initialization with the ‘tcbdbcurfirst’ or the
‘tcbdbcurjump’ functions and so oriMoreover, the position of the cursor will be indefi-
nite when the database is updated after the initialization of the cursor.
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The function ‘tcbdbcurdel’ is used in order to delete a cursor object.

void tchdbcurdel(BDBCUR *cur);
‘cur’ specifies the cursor object.

The function ‘tcbdbcurfirst’ is used in order to weoa airsor object to the first record.

bool tchdbcurfirst(BDBCUR * cur);
‘cur’ specifies the cursor object.
If successful, the return value is true, else, italsd. Rlse is returned if there is no
record in the database.

The function ‘tcbdbcurlast’ is used in order tova@ airsor object to the last record.

bool tchdbcurlast(BDBCUR *cur);
‘cur’ specifies the cursor object.
If successful, the returnalue is true, else, it isafse. Rlse is returned if there is no
record in the database.

The function ‘tcbdbcurjump’ is used in order to vea arsor object to the front of records corresponding
a key.

bool tchdbcurjump(BDBCUR * cur, const void *kbuf, int ksiz);
‘cur’ specifies the cursor object.
‘kbuf’ specifies the pointer to the region of theyk
‘ksiz specifies the size of the region of theyk
If successful, the returnalue is true, else, it isalse. Rlse is returned if there is no
record corresponding the condition.
The cursor is set to the first record corresponding #yedkthe next substitute if com-
pletely matching record does not exist.

The function ‘tcbdbcurjump?2’ is used in order tova@ wrsor object to the front of records corresponding
a key dring.

bool tcbdbcurjump2(BDBCUR *cur, const char *kstr);
‘cur’ specifies the cursor object.
‘kstr’ specifies the string of theek
If successful, the return value is true, else, italsd. Rlse is returned if there is no
record corresponding the condition.
The cursor is set to the first record corresponding #yedkthe next substitute if com-
pletely matching record does not exist.

The function ‘tcbdbcurprev’ is used in order tova@ airsor object to the previous record.

bool tchdbcurpreBDBCUR *cur);
‘cur’ specifies the cursor object.
If successful, the returralue is true, else, it imfse. Rlse is returned if there is no pre
ous record.

The function ‘tcbdbcurnext’ is used in order tovaa arsor object to the next record.

bool tcbdbcurnext(BDBCUR *cur);
‘cur’ specifies the cursor object.
If successful, the return value is true, else, inlsd. Rlse is returned if there is noxte
record.

The function ‘tcbdbcurput’ is used in order to insert a record around a cursor object.

bool tcbdbcurput(BDBCUR *cur, const void *vbuf, int vsiz, int cpmode);
“cur’ specifies the cursor object of writer connection.
‘vbuf’ specifies the pointer to the region of the value.
‘vsiZ specifies the size of the region of the value.
‘cpmode’ specifies detail adjustment: ‘BDBCPCURRENT’, which means that sheev
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of the current record isverwritten, ‘BDBCPBEFORE’, which means that thennexcord

is inserted before the current record, ‘BDBCPAFTER’, which means that theegerd

is inserted after the current record.

If successful, the return value is true, else, ialsd. Rlse is returned when the cursor is
at invalid position.

After insertion, the cursor is med to the inserted record.

The function ‘tcbdbcurput2’ is used in order to insert a string record around a cursor object.

bool tcbdbcurput2(BDBCUR *cur, const char *vstr, int cpmode);
‘cur’ specifies the cursor object of writer connection.
‘vstr’ specifies the string of the value.
‘cpmode’ specifies detail adjustment: ‘BDBCPCURRENT’, which means that sheev
of the current record isverwritten, ‘BDBCPBEFORE’, which means that thennexcord
is inserted before the current record, ‘BDBCPAFTER’, which means that theegerd
is inserted after the current record.
If successful, the return value is true, else, ialsd. Rlse is returned when the cursor is
at invalid position.
After insertion, the cursor is med to the inserted record.

The function ‘tcbdbcurout’ is used in order to delete the record where a cursor object is.

bool tchdbcurout(BDBCUR *cur);
“cur’ specifies the cursor object of writer connection.
If successful, the returralue is true, else, it imfse. Rlse is returned when the cursor is
at invalid position.
After deletion, the cursor is mred to the next record if possible.

The function ‘tcbdbcurgy is used in order to get theel o the record where the cursor object is.

char *tcbdbcurkey(BDBCUR * cur, int * sp);
‘cur’ specifies the cursor object.
‘gp’ specifies the pointer to the variable into which the size of th@meof the return
value is assigned.
If successful, the returnalue is the pointer to the region of theykelse, it is ‘NULL.
‘NULL " is returned when the cursor is av@id position.
Because an additional zero code is appended at the end ofjithre oéthe return &lue,
the return value can be treated as a character string. Because the region of the return
value is allocated with the ‘malloc’ call, it should be released with the ‘free’ call when it
is no longer in use.

The function ‘tcbdbcurky?’ is used in order to get thek gring of the record where the cursor object is.

char *tcbdbcurkey2(BDBCUR *cur);
“cur’ specifies the cursor object.
If successful, the returnalue is the string of theely ese, it is ‘NULL. ‘NULL' is
returned when the cursor is avéid position.
Because the region of the return value is allocated with the ‘malloc’ call, it should be
released with the ‘free’ call when it is no longer in use.

The function ‘tcbdbcuriy3’ is used in order to get theek d the record where the cursor object is, as a
volatile buffer.

const char *tcbdbcurkey3(BDBCUR *cur, int * sp);
‘cur’ specifies the cursor object.
‘gp’ specifies the pointer to the variable into which the size of th@meof the return
value is assigned.
If successful, the returnalue is the pointer to the region of theykelse, it is ‘NULL.
‘NULL " is returned when the cursor is av@id position.
Because an additional zero code is appended at the end ofjithre o&the return alue,
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the return value can be treated as a character string. Because the region of the return
value is volatile and it may be spoiled by another operation of the database, the data
should be copied into anothewratatile buffer immediately.

The function ‘tcbdbcurval’ is used in order to get the value of the record where the cursor object is.

char *tcbdbcurval(BDBCUR *cur, int * sp);
‘cur’ specifies the cursor object.
‘sp’ specifies the pointer to theakiable into which the size of the region of the return
value is assigned.
If successful, the return value is the pointer to thyore of the value, else, it is ‘NULL
‘NULL " is returned when the cursor is av@id position.
Because an additional zero code is appended at the end ofjithre o&the return &lue,
the return value can be treated as a character string. Because the region of the return

value is allocated with the ‘malloc’ call, it should be released with the ‘free’ call when it
is no longer in use.

The function ‘tcbdbcurval?’ is used in order to get the value string of the record where the cursor object is.

char *tcbdbcurval2(BDBCUR *cur);
‘cur’ specifies the cursor object.
If successful, the return value is the string of th&e, else, it is ‘NULL ‘NULL’is
returned when the cursor is avéid position.

Because the region of the return value is allocated with the ‘malloc’ call, it should be
released with the ‘free’ call when it is no longer in use.

The function ‘tcbdbcurval3’ is used in order to get the value of the record where the cursor object is, as a
volatile buffer.

const char *tcbdbcurval3(BDBCUR *cur, int * sp);
‘cur’ specifies the cursor object.
‘sp’ specifies the pointer to theakiable into which the size of the region of the return
value is assigned.
If successful, the return value is the pointer to thygore of the value, else, it is ‘NULL
‘NULL " is returned when the cursor is av@id position.
Because an additional zero code is appended at the end ofjithre o&the return &lue,
the return value can be treated as a character string. Because the region of the return
value is wlatile and it may be spoiled by another operation of the database, the data
should be copied into anothewrdatatile buffer immediately.

The function ‘tcbdbcurrec’ is used in order to get tley knd the value of the record where the cursor
object is.

bool tchdbcurrec(BDBCUR *cur, TCXSTR *kxstr, TCXSTR *vxstr);
“cur’ specifies the cursor object.
‘kxstr’ specifies the object into which thekis wrote down.
‘vxstr’ specifies the object into which the value is wrote down.

If successful, the returmalue is true, else, it imlse. Rlse is returned when the cursor is
at invalid position.

SEE ALSO
tcbtest(1), tcbmttest(1), tcbmgr(1), tokyocabinet(3)
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