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Chapter 1. Introduction

1.1. Description

libdbi providesapplicationdeveloperswith a databaséndependenabstractiodayerfor C. It handleghe
database-specifimplementation$or eachtype of databasesothatyou canusethe sameexactcodewith ary type
of databassenerthatlibdbi supportsYou caninitiate andusemultiple databaseonnectionsimultaneously
regardlesof thetypesof databassenersyou areconnectingo. The plugin architectureallows for new database
driversto be easilyaddeddynamicallyby athird party.

1.2. libdbi Concepts and Terminology

In this guide,theterms“user” and“programmer”areusedinterchangablysincethetargetaudiences the software
developerusinglibdbi in his program.Thelibdbi architecturgorovidesseneral“plugins”, onefor eachtype of
databassener. All pluginsareloadedinto memoryuponlibdbi initiallization andaremadeavailableto the
programmerOncea pluginis instantiated it represents distinctdatabaseessiorandis calleda “driver”. Multiple
driversmayexist for a singleplugin, andall will functionindependenthpf eachother A starcharactef*) represents
awildcard matchingary letters.For example,“dbi_driver_*" would represenall functionsbeginningwith
“dbi_driver_".

1.3. Modifications and redistrib ution of libdbi

libdbi is Copyright © 2001,David Parker andMark Tobenkin.

libdbi is free software;you canredistrituteit and/ormodify it underthetermsof the GNU LesserGeneralPublic
Licenseaspublishedby the FreeSoftwareFoundationeitherversion2.1 of the License,or (atyour option) ary later
version.

Thislibrary is distributedin the hopethatit will be useful,but WITHOUT ANY WARRANTY; withouteventhe
implied warrantyof MERCHANTABILITY or FITNESSFORA PARTICULAR PURPOSESeethe GNU Lesser
GeneraPublicLicensefor moredetails.

You shouldhave recevedacopy of the GNU LesserGeneralPublicLicensealongwith this library; if not, write to
the FreeSoftwareFoundationnc., 59 TemplePlace Suite 330,Boston,MA 02111-1307USA

1.4. Contact Info

Pleaseemailuswith ary bugs,ideas featurerequestsor questionsThelibdbi websitehasthe latestversionof this
documentatiorandthelibdbi software,aswell asa centraldatabasef third-partyplugins.

« http://libdbi.sourcefoge.ret
- David Parker<davi d@eongoat . con>

« Mark Tobenkin<mar k@r ent woodr adi 0. con>



Chapter 2. libdbi in a Nutshell (Quickstar t
Guide)

2.1. Quick Overview

libdbi usesa plugin systenthatallows variousdatabaset be supportedsimultaneouslyandcandynamicallyload
or unloadpluginsthataresuppliedby libdbi or athird party. Thelibrary is initiallized by calling dbi_initializeanda
plugininstancgadriver)is startedby calling eitherdbi_driver_nev or bothdbi_plugin_operanddbi_driver_open.

Thedriver's options(usernamepassverd, hostnameetc.)aresetwith dbi_driver_set_optioand
dbi_driver_set_optionnumetic. Onceall optionsareset,dbi_driver_connecwill connecto the databaseyaiting to
handleadbi_driver_queryAfter a successfuguery you canretrieve rowswith dbi_result_first_ra,
dbi_result_last _ra, dbi_result_pre_row, dbi_result_n®&t_row, anddbi_result_seek_r®.

Therearetwo methoddor fetchingfield data,andtwo waysto performeachmethod.You caneither"pull" thedata
from DBI usingthedbi _resul t _get _* family of functions,or have DBI automatically'push"thedatainto
predefinedrariableswith thedbi _resul t _bi nd_* family of functions.

Pulling the datafrom the databaseanbe donewith oneof the"get" functionssuchasdbi_result_get longr
dbi_result_get_stringyhich simply returnthe datain thefield you asledfor. You canalsogetmorethanonefield at
atime with dbi_result_get_fieldsyhich usesa printf-lik e syntax.

If youwantDBI to automaticallyfill your programs variableswith field valueswheneaeranew row is fetched you
can"bind" fieldsto your variables Bindingsaresetup with dbi_result_bind_longgbi_result_bind_stringandthe
restof the bind family of functions.Lik e theassociatedget" function,you cansetup multiple bindingsat oncewith
thedbi_result_bind_fieldfunction.

Caveats:

« Forfieldsholdingintegers(notfractionalnumbers) DBI differentiatedetweersignedandunsignedvariables By
default, DBI returnssignedvaluesIf youwantanunsignedvalue,prependau” to the nameof thetargettype. For
example,dbi_result_bind_shotiecomeslbi_result_bind_ushort.

« Youmustsetup ary bindingsAFTER a successfutjuerybut BEFOREyou fetchary rows. Evenif youareusing
field bindings,you canstill usethedbi_result_get functionsasusual.(actually | lied... settingup abinding
shouldtheoreticallywork at arny time, but don't planon this behavior in futureversions)

« All stringandbinarydatareturnedor boundfrom DBI is READ-ONLY. If youwantyour own local copy thatcan
bemodifiedat will, usedbi_result_get_string_cepdbi_result_get_binary cgpdbi_result_bind_string_cgpor
dbi_result_bind_binarycopy. Youwill beresponsibldor freeingthememoryallocatedby thesefunctions.

dbi_result_ngt_row andthe otherrow-seekingfunctionswill returnzerowhenthereareno morerows available.
Beforethe next databaseperations performedyou mustcall dbi_result_freeBeforethe programterminatesthe
drivermustbedisconnecte@ndunloadedvith dbi_driver_closeandlibdbi mustbe unloadedwith dbi_shutdaevn.

2.2. Generic Example Program

#i ncl ude <stdio. h>
#i ncl ude <dbi/dbi. h>
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int main() {
dbi _driver driver;
dbi _result result;

doubl e threshold = 4.333333;
unsi gned int idnunber;
const char *ful |l nane;

dbi _initialize(NULL);
driver = dbi _driver_new"nysql");

dbi _driver_set_option(driver, "host", "local host");
dbi _driver_set_option(driver, "usernane", "chug");
dbi _driver_set_option(driver, "password", "dIP'");
dbi _driver_set_option(driver, "dbnane", "db_nane");

dbi _driver_connect (driver);
result = dbi_driver_query(driver, "SELECT id, nanme FROM coders"
"WHERE hours_of sleep > 9%0.2f", threshold);

while (dbi_result_next_row(result)) {

i dnunber = dbi _result_get_long(result, "id");
full name = dbi _result_get_string(result, "name");
printf("%. %\n", idnunber, fullnane);

}

dbi _result_free(result);
dbi _driver_cl ose(driver);
dbi _shut down();

return O;

}

Compilewith: gcc-ldl -Idbi -o foo foo.c

Of course a completeprogramshouldbe checkingfor errors.This exampleomits errorcheckingfor the sale of
clarity. Therearealsootherwaysto retrieve dataaftera successfutjuery Keepreadingonto seetherest.



Chapter 3. libdbi APl Reference

3.1. Core Librar y Functions

3.1.1. dbi_initializ e

int dbi _initialize(const char *plugindir)
Locatesall availablesharednodules(plugins)andloadstheminto memory

Arguments

pl ugi ndi r : Thedirectoryto searchor plugins.If NULL, DBI_PLUGIN_DIR (definedat compiletime) will
beusedinstead.

Returns

Thenumberof pluginssuccessfulljoaded,or -1 if therewasanerror.

3.1.2. dbi_shutdo wn

voi d dbi _shut down()

Freesall loadedpluginsandterminateghe DBI system.You shouldcloseeachdriveryou openedeforeshutting
down, but libdbi will cleanup afteryouif youdon't.

3.1.3. dbi_ver sion

const char *dbi _version()
Requestsheversionof libdbi. The calling programmustnot attemptto freethereturnedstring.

Returns

A stringcontainingthelibrary’s nameandversion.

3.2. Plugin Infrastructure

3.2.1. dbi_plugin_list
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dbi _plugin dbi _plugin_list(dbi_plugin Current)

Enumeratesll loadedplugins.If Currentis NULL, thefirst availablepluginwill bereturnedIf Currentis avalid
plugin,the next availablepluginwill bereturned.

Arguments

Cur r ent : Thecurrentpluginin thelist of plugins.

Returns

Thenext availableplugin, or NULL if thereis anerroror no moreareavailable.

3.2.2. dbi_plugin_open
dbi _pl ugi n dbi _pl ugi n_open(const char *nane)
Locatethe plugin with the specifiedname.

Arguments

nane: Thenameof the pluginto open.

Returns

Therequestegblugin,or NULL if thereis anerroror it is notfound.

3.2.3. dbi_plugin_is_reser ved word
int dbi_plugin_is_reserved_word(dbi_plugin Plugin, const char *word)

Looksfor the specifiedword in thelist of resenedwords.Theresultof this functionmayvary betweerdatabases.
Casedoesnot matter

Arguments
Pl ugi n: Thetargetplugin.

wor d: Thewordto checkagainstheresenedword list.

Returns

-1if anerroroccurs0 if thewordis notresered, 1 otherwise.

3.2.4. dbi_plugin_specific_function

voi d *dbi _pl ugi n_specific_function(dbi _plugin Plugin, const char *nane)

10
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Returnsafunctionpointerto the specifedcustomfunction. This canbe usedto accesslatabase-speciffanctionality;
but it will restrictyour codeto oneparticulardatabasdgsseninghe benefitsof usinglibdbi.

Arguments
Pl ugi n: Thetargetplugin.

name: The nameof the customfunction.

Returns

If the customfunctionis found,a pointerto thatfunction.If not, returnsNULL.

3.2.5. dbi_plugin_quote_string
int dbi_plugin_quote_string(dbi_plugin Plugin, char **orig)

Encloseghetargetstringin the typesof quoteshatthe databasexpects,andescapesry specialcharactersThe
original stringwill befreedandwill pointto anewly allocatedone(whichyou still mustfree onyour own).

Arguments
Pl ugi n: Thetargetplugin.

ori g: A pointerto thestringto quoteandescape.

Returns

Thenew string’slength.

3.2.6. Plugin Information

3.2.6.1. dbi_plugin_g et _name
const char *dbi _pl ugi n_get _name(dbi _pl ugi n Pl ugi n)
Requestshe nameof the specifiedplugin. The calling programmustnot attemptto freethereturnedstring.

Arguments

Pl ugi n: Thetargetplugin.

Returns
A stringcontainingthe plugin’'sname.
3.2.6.2. dbi_plugin_g et _filename

const char *dbi _plugin_get_fil ename(dbi _pl ugi n Pl ugin)

11
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Requestshefilenameof the specifiedplugin. The calling programmustnot attemptto freethereturnedstring.

Arguments

Pl ugi n: Thetargetplugin.

Returns

A string containingthe plugin’sfull pathandfile name.

3.2.6.3. dbi_plugin_g et_description
const char *dbi _pl ugi n_get _description(dbi _plugin Pl ugin)
Requesta descriptionof the specifiedplugin. The calling programmustnot attemptto freethereturnedstring.

Arguments

Pl ugi n: Thetargetplugin.

Returns

A string containingthe plugin’s descriptionlt will be oneor two shortsentencewith no newlines.

3.2.6.4. dbi_plugin_g et_maintainer
const char *dbi _pl ugi n_get _mai nt ai ner (dbi _pl ugi n Pl ugi n)
Requestshe maintainernof the specifiedplugin. The calling programmustnot attemptto freethereturnedstring.

Arguments

Pl ugi n: Thetargetplugin.

Returns

A string containingthe plugin maintainers full nameandemailaddress.

3.2.6.5. dbi_plugin_g et_url
const char *dbi _pl ugi n_get _url (dbi _plugi n Pl ugin)

Requestshe maintainers URL for the specifiedplugin. Thisis usefulfor pluginsmaintainedoy athird party. The
calling programmustnot attemptto freethereturnedstring.

Arguments

Pl ugi n: Thetargetplugin.

12
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3.2.6.6. dbi_plugin_g et_version
const char *dbi _pl ugi n_get _versi on(dbi _plugin Plugin)
Requestshe versionof the specifiedplugin. The calling programmustnot attemptto freethereturnedstring.

Arguments

Pl ugi n: Thetargetplugin.

Returns
A stringcontainingthe plugin’s version.
3.2.6.7. dbi_plugin_g et _date_compiled
const char *dbi _plugi n_get _date_conpil ed(dbi _pl ugi n Pl ugin)

Requestshe compilationdateof the specifiedplugin. The calling programmustnot attemptto freethereturned
string.

Arguments

Pl ugi n: Thetargetplugin.

Returns

A string containingthe datethe plugin wascompiled.

3.3. Driver Infrastructure

3.3.1. dbi_driver_ne w

dbi _driver dbi_driver_new const char *nane)

Createsa driverinstanceof the plugin specifiedby "name". Thisis a shortcutfor calling dbi_plugin_open(and
passingheresultto dbi_driver_open().

Arguments

name: Thenameof thedesiredplugin.

Returns

A driverinstanceof the specifiedplugin, or NULL if therewasanerror.

13
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3.3.2. dbi_driver_open
dbi _driver dbi _driver_open(dbi _plugin Pl ugin)
Createsa driverinstanceof the specifiedplugin. This driver canbe usedto performqueriesandsetoptions.

Arguments

Pl ugi n: Thetargetplugin.

Returns

A driverinstanceof the specifiedplugin, or NULL if therewasanerror.

3.3.3. dbi_driver_g et _plugin
dbi _plugin dbi _driver_get_plugin(dbi _driver Driver)
Returngtheplugin type of the specifieddriver.

Arguments

Dri ver: Thetargetdriver.

Returns

Theplugintypeof thetargetdriver.

3.3.4. dbi_driver_set_option
int dbi_driver_set_option(dbi_driver Driver, const char *key, char *val ue)
Setsa specifieddriver optionto a stringvalue.

Arguments
Dri ver: Thetargetdriver.
key: Thenameof thetargetsetting.Must only containalphanumericandthe underscoreharacter

val ue: Thestringvalueof thetargetsetting.

Returns

-1 onerror, 0 onsuccess.

3.3.5. dbi_driver_set_option_n umeric

int dbi_driver_set_option_nuneric(dbi_driver Driver, const char *key, int val ue)

14
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Setsa specifieddriver optionto a numericvalue.

Arguments
Dri ver: Thetargetdriver.
key: Thenameof thetargetsetting.Must only containalphanumericandthe underscoreharacter

val ue: Thenumericvalueof thetargetsetting.

Returns

-l onerror, 0 onsuccess.

3.3.6. dbi_driver_g et_option
const char *dbi _driver_get_option(dbi _driver Driver, const char *key)
Retrievesthe string valueof the specifiedoptionsetfor adriver.

Arguments
Dri ver: Thetargetdriver.

key: Thenameof thetargetsetting.

Returns

A read-onlystringwith thesetting,or NULL if it is notavailable.

3.3.7. dbi_driver_g et_option_n umeric
int dbi_driver_get_option_numeric(dbi_driver Driver, const char *key)
Retrievestheintegervalueof the specifiedoptionsetfor adriver.

Arguments
Dri ver: Thetargetdriver.

key: Thenameof the targetsetting.

Returns

Thevalueof thesetting,or -1 if it is notavailable.

3.3.8. dbi_driver_g et_option_list

const char *dbi _driver_get_option_list(dbi_driver Driver, const char *current)
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Enumerateshelist of availableoptionsfor adriver. If currentis NULL, thefirst availableoptionwill bereturned|f
currentis avalid optionname the next availableoptionwill bereturned.

Arguments
Dri ver: Thetargetdriver.

cur r ent : Thekey nameof thetargetoption.

Returns

Thekey nameof thenext option,or NULL if therewasanerroror thereareno moreoptions.

3.3.9. dbi_driver_c lear_option
voi d dbi _driver_clear_option(dbi _driver Driver, const char *key)
Remoresthetargetoptionsettingfrom adriver.

Arguments
Dri ver: Thetargetdriver.

key: Thenameof thetargetsetting.

3.3.10. dbi_driver_c lear_options
voi d dbi _driver_clear_options(dbi _driver Driver)
Remauesall optionsettingsfrom a driver.

Arguments

Dri ver: Thetargetdriver.

3.3.11. dbi_driver_c lose

voi d dbi _driver_cl ose(dbi _driver Driver)
Disconnectshe specifieddriver connectiorfrom the databas@ndcleansup thedriver session.

Arguments

Dri ver: Thetargetdriver.
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3.3.12. Error Handling

3.3.12.1. dbi_driver_err or

int dbi_driver_error(dbi _driver Driver, char **errnsg_dest)

Generatea formattedmessagavith the errornumberanddescriptionresultingfrom the previous databaseperation,
copying the messagénto the specifiedstring.

Arguments
Dri ver: Thetargetdriver.

er r msg_dest : Thetargetstring pointer, which will pointto theerrormessagef NULL, no errormessagevill
becreatedbut the errornumbermwill still bereturned.

Returns

The errornumberof the mostrecentdatabaseperationif it resultedn anerror. If not, thiswill return-1.

3.3.12.2. dbi_driver_err or_handler
voi d dbi _driver_error_handl er(dbi _driver Driver, void *function, void *user_argunent)

Reyistersanerrorhandlercallbackto betriggeredwheneerthe databasencounteranerror. The callbackfunction
shouldperformaslittle work aspossible sincethe statein whichit is calledcanbe uncertain.Theactualfunction
declaratiormustacceptwo parameters:

- dbi_driver_t*driver: apointerto thedriver thattriggeredthe error, from which dbi_error()canbe called,and
- void *user_agumenta pointerto whatever data(if arny) wasregisteredalongwith the handler

To remove the errorhandlercallback,specifyNULL asthefunctionanduser_agument.

Arguments
Dri ver: Thetargetdriver.
functi on: A pointerto thefunctionto call whenthe errorhandlershouldbetriggered.

user _ar gunment : Any datato passalongto the functionwhenit is triggered.Setto NULL if unused.

3.4. SQL and Database Infrastructure

3.4.1. dbi_driver_connect
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int dbi_driver_connect(dbi _driver Driver)

Connectgo the databaseisingthe options(host,usernamepassverd, port, (etc.)setwith dbi_set_option(and
dbi_set_option_numeric(peethedocumentatiotior eachspecificdatabasglugin for the optionsit recognizesand
requires.

Arguments

Dri ver: Thetargetdriver.

Returns

-1 onfailure,zeroon success.

3.4.2. dbi_driver_g et _db_list

dbi _result dbi_driver_get_db_list(dbi_driver Driver)
Querieghelist of availabledatabasesnthesener.

Arguments

Dri ver: Thetargetdriver.

Returns

A queryresultobject,whichwill containa field named'dbname'from which the standardow/field fetching
functionscanbeused.

3.4.3. dbi_driver_g et _table_list

dbi _result dbi _driver_get_table_ list(dbi_driver Driver, const char *db)
Queriegthelist of availabletablesin a particulardatabase.

Arguments
Dri ver: Thetargetdriver.

db: Thetargetdatabas@mame.

Returns

A queryresultobject,whichwill containafield named'tablename'from which the standardow/field fetching
functionscanbeused.

3.4.4. dbi_driver_quer y
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dbi _result dbi _driver_query(dbi _driver Driver, const char *formatstr, ...)
Executethe specifiedSQL querystatement.

Arguments
Dri ver: Thetargetdriver.
f or mat st r : Theformatstringfor the SQL statementlt usesthe sameformatasprintf().

ARG (...) Any variablesthatcorrespondo the printf-lik e formatstring.

Returns

A queryresultobject,or NULL if therewasanerror.

3.4.5. dbi_driver_select_db

int dbi_driver_sel ect_db(dbi _driver Driver, const char *db)
Switchesto a differentdatabasen the sener.

Arguments
Dri ver: Thetargetdriver.

db: Thetargetdatabas@mame.

Returns

-1 onfailure,zeroon success.

3.4.6. dbi_result_g et _driver
dbi _driver dbi _result_get_driver(dbi _result Result)
Returngthedriver belongingto the specifiedresultobject.

Arguments

Resul t : Thetargetqueryresult.

Returns

Thedriver belongingto thetargetqueryresult.

3.4.7. dbi_result_free

int dbi _result_free(dbi _result Result)
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Freesheresults query disablesall storedfield bindings,andreleasednternally storedvariables.

Arguments

Resul t : Thetamgetqueryresult.

Returns

-1 onfailure,zeroon success.

3.4.8. dbi_result_seek r ow
int dbi_result_seek_row(dbi _result Result, unsigned int row)
Jumpto aspecificrow in aresultset.

Arguments
Resul t : Thetargetqueryresult.

r ow. Theordinalnumberof therow to seekto. Thefirst row is atposition1, not zero.

Returns

Therow numberthatwasfetched,or O if thereis anerror.

3.4.9. dbi_result_fir st row

int dbi _result_first_row(dbi _result Result)
Jumpto thefirst row in aresultset.

Arguments

Resul t : Thetargetqueryresult.

Returns

Therow numberthatwasfetched,or O if thereis anerror.

3.4.10. dbi_result _last r ow

int dbi _result_last_row(dbi_result Result)
Jumpto thelastrow in aresultset.

Arguments

Resul t : Thetargetqueryresult.
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Returns

Therow numberthatwasfetched,or O if thereis anerror.

3.4.11. dbi_result_pre v_row

int dbi _result_prev_row(dbi_result Result)
Jumpto the previousrow in aresultset.

Arguments

Resul t : Thetargetqueryresult.

Returns

Therow numberthatwasfetched,or O if thereis anerror.

3.4.12. dbi_result_ne xt row

int dbi_result_next_row(dbi_result Result)
Jumpto thenext row in aresultset.

Arguments

Resul t : Thetargetqueryresult.

Returns

Therow numberthatwasfetched,or O if thereis anerror.

3.4.13. dbi_result_g et numrows

unsigned int dbi_result_get_nunrows(dbi _result Result)
Returnghenumberof rowsin the specifiedresultset.

Arguments

Resul t : Thetargetqueryresult.

Returns

Thenumberof rowsin theresultset.

Chapter3. libdbi API Refeence

21



Chapter3. libdbi API Refeence

3.4.14. dbi_result_g et numrows_aff ected
unsigned int dbi_result_get_nunrows_affected(dbi _result Result)

Returnghenumberof rowsin the specifiedresultsetthatwereactuallymodified.Notethatnot all databasseners
supportthis, in which caseit will alwaysbezero.Seethedocumentatiotior eachspecificplugin for details.

Arguments

Resul t : Thetargetqueryresult.

Returns

Thenumberof modifiedrows in theresultset.

3.5. Retrieving field data

3.5.1. dbi_result_g et field_siz e

unsigned int dbi_result_get field_size(dbi _result Result, const char *fiel dnane)

Returnghesizein bytesof thevaluestoredin the specifiedfield. Thisis especiallyusefulfor stringandbinarydata
fields,which mayhave a dynamicsize.

Arguments
Resul t : Thetargetqueryresult.

fi el dname: Thenameof thetargetfield.

Returns

Thesizein bytesof thetargetfield data.

3.5.2. dbi_result_g et field_siz e_idx
unsigned int dbi_result_get field_size_idx(dbi_result Result, unsigned int idx)

Returnghesizein bytesof thevaluestoredin the specifiedfield. Thisis especiallyusefulfor stringandbinarydata
fields,which mayhave a dynamicsize.

Arguments
Resul t : Thetargetqueryresult.
i dx: Theindex of thetargetfield (startingat 1).
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Returns

Thesizein bytesof thetargetfield data.

3.5.3. dbi_result_g et _field _length

unsigned int dbi_result_get field_length(dbi_result Result, const char *fiel dnane)

Returngthelengthin bytesof thevaluestoredin the specifiedfield. Thisis alwaysonelessthanthe size,andis
probablyonly usefulfor fields containingstrings.

Arguments
Resul t : Thetargetqueryresult.

fi el dname: The nameof thetargetfield.

Returns

Thelengthin bytesof thetargetfield data.

3.5.4. dbi_result_g et field length_idx

unsigned int dbi _result_get field_|ength_idx(dbi_result Result, unsigned int idx)

Returngthelengthin bytesof thevaluestoredin the specifiedfield. Thisis alwaysonelessthanthe size,andis
probablyonly usefulfor fields containingstrings.

Arguments
Resul t : Thetargetqueryresult.
i dx: Theindex of thetargetfield (startingat1).

Returns

Thelengthin bytesof thetargetfield data.

3.5.5. dbi_result_g et _field_idx

int dbi _result_get_field_idx(dbi_result Result, const char *fiel dnane)
Givenafield’s name returnthatfield’s numericindex.

Arguments
Resul t : Thetargetqueryresult.

fi el dname: The nameof thetargetfield.
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Returns

Theindex (startingat 1) of thetargetfield.

3.5.6. dbi_result_g et_field_name
const char *dbi _result_get_field_name(dbi_result Result, unsigned int idx)
Givenafield’'s numericindex, returnthatfield’s name.

Arguments
Resul t : Thetargetqueryresult.

i dx: Theindex of thetargetfield (startingat 1).

Returns

Thetargetfield’s name.

3.5.7. dbi_result_g et _numfields
unsigned int dbi_result_get_nunfields(dbi _result Result)
Returnghe numberof fieldsin the queryresult.

Arguments

Resul t : Thetargetqueryresult.

Returns

Thenumberof fieldsin thequeryresult.

3.5.8. dbi_result_g et _field_type
unsi gned short dbi _result_get field type(dbi _result Result, const char *fiel dnane)

Returnghetargetfield’s datatype. The constantseturnedby this functionaredefinedin dbi.hwith the prefix
"DBI_TYPE_".

Arguments
Resul t : Thetargetqueryresult.

fi el dname: Thetamgetfield’s name.
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Returns

Thetargetfield's datatype.

3.5.9. dbi_result_g et _field _type idx

unsi gned short dbi_result_get_field_ type_ idx(dbi_result Result, unsigned int idx)

Returnghetargetfield’s datatype. The constantseturnedby this functionaredefinedin dbi.hwith the prefix
"DBI_TYPE_".

Arguments
Resul t : Thetargetqueryresult.

i dx: Theindex of thetargetfield (startingat 1).

Returns

Thetargetfield's datatype.

3.5.10. dbi_result_g et field attrib

unsigned long dbi _result_get field_ attrib(dbi _result Result, const char *field-
name, unsigned long attribmin, unsigned |ong attribmax)

Returnghetargetfield’'s datatype attributesin the specifiedrange.The constantseturnedby this functionare
definedin dbi.hwith theprefix "DBI_", followedby the nameof thefield’s datatype.

Arguments
Resul t : Thetargetqueryresult.
fi el dname: Thetargetfield’'s name.
attri bm n: Thefirst attribute valuein therangeof attributesto extract.

at t ri bmax: Thelastattribute valuein therangeof attributesto extract. This may bethe sameasattribminif
you areonly trying to extracta singleattribute value.

Returns

Thetargetfield's requestedttributerange.

3.5.11. dbi_result_g et field_attrib_idx

unsigned long dbi _result_get field_attrib_idx(dbi_result Result, unsigned int idx, un-
signed long attribnmn, unsigned long attribmax)
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Returnghetargetfield’s datatype attributesin the specifiedrange.The constantseturnedby this functionare
definedin dbi.hwith theprefix "DBI_", followedby the nameof thefield’s datatype.

Arguments
Resul t : Thetargetqueryresult.
i dx: Theindex of thetargetfield (startingat 1).
attri bmi n: Thefirst attribute valuein therangeof attributesto extract.

at t ri bmax: Thelastattribute valuein therangeof attributesto extract. This may bethe sameasattribminif
you areonly trying to extracta singleattribute value.

Returns

Thetamgetfield's requestedttributerange.

3.5.12. dbi_result_g et field_attribs

unsigned long dbi _result_get field_attribs(dbi_result Result, const char *fiel dnane)

Returnghetargetfield’s datatype attributes.The constantseturnedby this functionaredefinedin dbi.hwith the
prefix"DBI_", followedby the nameof thefield’s datatype.

Arguments
Resul t : Thetargetqueryresult.

fi el dname: Thetargetfield’'s name.

Returns

Thetargetfield's attributes.

3.5.13. dbi_result_g et field_attribs_idx

unsigned long dbi _result_get field_attribs_idx(dbi_result Result, unsigned int idx)

Returnghetargetfield’s datatype attributes.The constantseturnedby this functionaredefinedin dbi.hwith the
prefix"DBI_", followedby the nameof thefield’s datatype.

Arguments
Resul t : Thetargetqueryresult.

i dx: Theindex of thetargetfield (startingat1).

Returns

Thetargetfield's attributes.
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3.5.14. dbi_result_g et fields

int dbi _result_get fields(dbi _result Result, const char *format, ...)

Fetchmultiple fieldsfrom the currentresultset,usinga printf-lik e syntax.Theformatterstring specifiedfield names
andtypes,andeachfield’s associated estinatiorvariableis passedisanargumentfollowing the formatstring.
Fieldsin theformatterstringareseparatety spacesandfollow theformat” a. %" , where"a" is the nameof the
field, and"b" is thefield type specifier Make sureyou passthe destinationvariables’memoryaddresseby
prependinghe & operatorto eachvariables name.

Field typespecifies:

- % / %c: A signed/unsignedharacter

« 9% / %uh: A signed/unsignedhortinteger

+ % / ol : A signed/unsignetbnginteger

« 9% / %i : A signed/unsignetbnginteger

< % / %L: A signed/unsignetbnglonginteger

+ 9% : A floatingpointnumber

+ %l: A double-precisiomumber

« %: A read-onlystring

« u8: A local copy of astring(mustbefreedby program)
+ %: A read-onlypointerto binarydata

« 98: A local copy of binarydata(mustbe freedby program)
- % : A read-onlystringrepresentin@ SET

+ % : A read-onlystringrepresentinggnENUM

+ % A time_tvaluerepresentinga DATE and/orTIME

Exampleusage: dbi _result_get fields(result, "idnum %l |astname. %", & d_nunber, &nane)

Arguments
Resul t : Thetargetqueryresult.
f or mat : Thefield formatstringasdescribedabove.

ARG (...) Pointergto thedestinatiorvariablescorrespondingvith eachfield in theformatstring.

Returns

Thenumberof fieldsfetched,or -1 if therewasanerror. If aninvalid field namewasspecifiedt will notcause
-1 to bereturned andthe otherfetchedfieldswill work asusual.

3.5.15. dbi_result_bind_fields

int dbi _result_bind fields(dbi _result Result, const char *format, ...)
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Bind multiple fieldsin the currentresultset,usinga printf-lik e syntax.Seedbi_result_get fieldfor a detailed
explanationof the syntax.

Arguments
Resul t : Thetargetqueryresult.
f or mat : Thefield formatstringasdescribedabore.

ARG (...) Pointergto thedestinatiorvariablescorrespondingvith eachfield in theformatstring.

Returns

Thenumberof field bindingsetup, or -1 if therewasanerror.

3.5.16. dbi_result_g et char

signed char dbi _result_get _char(dbi _result Result, const char *fiel dnanme)
Fetchthe datastoredin the speficiedfield, which containsa character

Arguments
Resul t : Thetargetqueryresult.

fi el dname: Thenameof thefield to fetch.

Returns

Thedatastoredin the specifiedfield.

3.5.17. dbi_result_g et _uchar

unsi gned char dbi _result_get_uchar(dbi _result Result, const char *fiel dnane)
Fetchthe datastoredin the speficiedfield, which containsanunsigneccharacter

Arguments
Resul t : Thetamgetqueryresult.

fi el dname: The nameof thefield to fetch.

Returns

Thedatastoredin the specifiedfield.

3.5.18. dbi_result_g et _short

short dbi _result_get_short(dbi _result Result, const char *fiel dnane)
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Fetchthe datastoredin the speficiedfield, which containsa shortinteger.

Arguments
Resul t : Thetargetqueryresult.

fi el dname: The nameof thefield to fetch.

Returns

Thedatastoredin the specifiedfield.

3.5.19. dbi_result_g et _ushor t

unsi gned short dbi_result_get_ushort(dbi _result Result, const char *fiel dname)
Fetchthe datastoredin the speficiedfield, which containsanunsignedshortinteger.

Arguments
Resul t : Thetargetqueryresult.

fi el dname: The nameof thefield to fetch.

Returns

Thedatastoredin the specifiedfield.

3.5.20. dbi_result_g et _long
long dbi _result_get _long(dbi _result Result, const char *fiel dnane)
Fetchthe datastoredin the speficiedfield, which containsalong integer.

Arguments
Resul t : Thetargetqueryresult.

fi el dname: Thenameof thefield to fetch.

Returns

Thedatastoredin the specifiedfield.

3.5.21. dbi_result_g et_ulong
unsi gned |l ong dbi _result_get_ul ong(dbi _result Result, const char *fiel dnane)
Fetchthe datastoredin the speficiedfield, which containsanunsignedong integer.
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Arguments
Resul t : Thetargetqueryresult.

fi el dname: The nameof thefield to fetch.

Returns

Thedatastoredin the specifiedfield.

3.5.22. dbi_result_g et longlong
long long dbi _result_get | onglong(dbi _result Result, const char *fiel dnane)
Fetchthedatastoredin the speficiedfield, which containsalonglonginteger

Arguments
Resul t : Thetargetqueryresult.

fi el dname: Thenameof thefield to fetch.

Returns

Thedatastoredin the specifiedfield.

3.5.23. dbi_result_g et _ulonglong
unsi gned |l ong | ong dbi _result_get_ul ongl ong(dbi _result Result, const char *fiel dnane)
Fetchthe datastoredin the speficiedfield, which containsanunsignedong long integer.

Arguments
Resul t : Thetargetqueryresult.

fi el dname: The nameof thefield to fetch.

Returns

Thedatastoredin the specifiedfield.

3.5.24. dbi_result_g et float

float dbi_result_get_float(dbi_result Result, const char *fiel dnane)

Fetchthedatastoredin the speficiedfield, which containsa floating-pointnumber
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Arguments
Resul t : Thetargetqueryresult.

fi el dname: The nameof thefield to fetch.

Returns

Thedatastoredin the specifiedfield.

3.5.25. dbi_result_g et doub le

doubl e dbi _result_get_doubl e(dbi _result Result, const char *fiel dnane)
Fetchthedatastoredin the speficiedfield, which containsa double-precisiorfractionalnumber

Arguments
Resul t : Thetargetqueryresult.

fi el dname: Thenameof thefield to fetch.

Returns

Thedatastoredin the specifiedfield.

3.5.26. dbi_result_g et _string

const char *dbi _result_get_string(dbi _result Result, const char *fiel dnane)

Fetchthe datastoredin the speficiedfield, which containsa string. The stringmaynot be modified,andmaynot
necessairlpersistbetweerrow fetches.

Arguments
Resul t : Thetargetqueryresult.

fi el dname: The nameof thefield to fetch.

Returns

Thedatastoredin the specifiedfield.

3.5.27. dbi_result_g et _binary

const unsigned char *dbi _result_get_binary(dbi _result Result, const char *fiel dnane)

Fetchthe datastoredin the speficiedfield, which containsbinary BLOB data.The datamay not be modified,and
may not necessarilpersistbetweerrow fetches.
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Arguments
Resul t : Thetargetqueryresult.

fi el dname: The nameof thefield to fetch.

Returns

Thedatastoredin the specifiedfield.

3.5.28. dbi_result_g et _string_cop vy
char *dbi _result_get_string_copy(dbi _result Result, const char *fiel dnane)

Fetchthe datastoredin the speficiedfield, which containsa string. The newly allocatedstring maybe modifiedby
thehostprogram but the programis responsibldor freeingthe string.

Arguments
Resul t : Thetargetqueryresult.

fi el dname: Thenameof thefield to fetch.

Returns

Thedatastoredin the specifiedfield.

3.5.29. dbi_result_g et binary copy
unsi gned char *dbi _result_get_binary_copy(dbi _result Result, const char *fiel dnane)

Fetchthe datastoredin the speficiedfield, which containshinaryBLOB data.The newly allocatedmemorymaybe
modifiedby the hostprogram but the programis responsibldor freeingthe data.

Arguments
Resul t : Thetargetqueryresult.

fi el dname: The nameof thefield to fetch.

Returns

Thedatastoredin the specifiedfield.

3.5.30. dbi_result_g et enum

const char *dbi _result_get_enun(dbi _result Result, const char *fiel dnanme)
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Fetchthe datastoredin the speficiedfield, which containsanENUM (which will berepresentedsaread-only
string).

Arguments
Resul t : Thetargetqueryresult.

fi el dname: The nameof thefield to fetch.

Returns

Thedatastoredin the specifiedfield.

3.5.31. dbi_result_g et_set

const char *dbi _result_get_set(dbi _result Result, const char *fiel dnane)
Fetchthedatastoredin the speficiedfield, which containsa SET (which will berepresentedsaread-onlystring).

Arguments
Resul t : Thetargetqueryresult.

fi el dname: Thenameof thefield to fetch.

Returns

Thedatastoredin the specifiedfield.

3.5.32. dbi_result_g et datetime
time_t dbi_result_get_datetine(dbi _result Result, const char *fiel dname)
Fetchthe datastoredin the specifiedfield, which containsa DATE and/orTIME value.

Arguments
Resul t : Thetamgetqueryresult.

fi el dname: Thenameof thefield to fetch.

Returns

Thedatastoredin the specifiedfield.

3.5.33. dbi_result_bind_c har

int dbi_result_bind_char(dbi _result Result, const char *fiel dnanme, char *bi ndto)
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Bind the specifiedvariableto the specifiedfield, which holdsa character

Arguments
Resul t : Thetamgetqueryresult.
fi el dname: The nameof thefield to bind to.

bi ndt o: A pointerto thevariablethatwill be updatedwith the specifiedfield’s value.

Returns

0 uponsuccess;l if therewasanerror

3.5.34. dbi_result_bind_uc har

int dbi _result_bind uchar(dbi _result Result, const char *fiel dnanme, un-
signed char *bi ndto)

Bind the specifiedvariableto the specifiedfield, which holdsanunsignedcharacter

Arguments
Resul t : Thetargetqueryresult.
fi el dname: The nameof thefield to bind to.

bi ndt o: A pointerto thevariablethatwill be updatedwith the specifiedfield’s value.

Returns

0 uponsuccess;1 if therewasanerror

3.5.35. dbi_result_bind_shor t

int dbi _result_bind _short(dbi _result Result, const char *fieldnanme, short *bindto)
Bind the specifiedvariableto the specifiedfield, which holdsa shortinteger.

Arguments
Resul t : Thetamgetqueryresult.
fi el dname: The nameof thefield to bind to.

bi ndt o: A pointerto thevariablethatwill be updatedwith the specifiedfield’s value.

Returns

0 uponsuccess;1 if therewasanerror
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3.5.36. dbi_result_bind_ushor t

int dbi_result_bind ushort(dbi _result Result, const char *fieldnane, un-
signed short *bindto)

Bind the specifiedvariableto the specifiedfield, which holdsanunsignedshortinteger.

Arguments
Resul t : Thetargetqueryresult.
fi el dname: The nameof thefield to bind to.

bi ndt o: A pointerto thevariablethatwill be updatedwith the specifiedfield’s value.

Returns

0 uponsuccess;1 if therewasanerror

3.5.37. dbi_result_bind_long

int dbi _result_bind_|Iong(dbi _result Result, const char *fieldnane, |ong *bindto)
Bind the specifiedvariableto the specifiedfield, which holdsalonginteger.

Arguments
Resul t : Thetamgetqueryresult.
fi el dname: Thenameof thefield to bind to.

bi ndt o: A pointerto thevariablethatwill be updatedwith the specifiedfield’s value.

Returns

0 uponsuccess;l if therewasanerror

3.5.38. dbi_result_bind_ulong

int dbi_result_bind ulong(dbi_result Result, const char *fiel dname, un-
signed | ong *bi ndto)

Bind the specifiedvariableto the specifiedfield, which holdsanunsignedong integer.

Arguments
Resul t : Thetargetqueryresult.
fi el dname: The nameof thefield to bind to.

bi ndt o: A pointerto thevariablethatwill be updatedvith the specifiedfield’s value.
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Returns

0 uponsuccess;1 if therewasanerror

3.5.39. dbi_result_bind_longlong

int dbi_result_bind_| onglong(dbi _result Result, const char *field-
nane, |ong |ong *bindto)

Bind the specifiedvariableto the specifiedfield, which holdsalong long integer.

Arguments
Resul t : Thetargetqueryresult.
fi el dname: The nameof thefield to bind to.

bi ndt o: A pointerto thevariablethatwill be updatedwith the specifiedfield’s value.

Returns

0 uponsuccess;l if therewasanerror

3.5.40. dbi_result_bind_ulonglong

int dbi_result_bind_ul ongl ong(dbi _result Result, const char *fiel dname, un-
signed |l ong | ong *hindto)

Bind the specifiedvariableto the specifiedfield, which holdsanunsignedong long integer.

Arguments
Resul t : Thetargetqueryresult.
fi el dname: The nameof thefield to bind to.

bi ndt o: A pointerto thevariablethatwill be updatedvith the specifiedfield’s value.

Returns

0 uponsuccess;1 if therewasanerror

3.5.41. dbi_result_bind_float

int dbi_result_bind float(dbi_result Result, const char *fieldname, float *bindto)

Bind the specifiedvariableto the specifiedfield, which holdsa floating-pointnumber
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Arguments
Resul t : Thetargetqueryresult.
fi el dname: The nameof thefield to bind to.

bi ndt o: A pointerto thevariablethatwill be updatedwith the specifiedfield’s value.

Returns

0 uponsuccess;1 if therewasanerror

3.5.42. dbi_result_bind_doub le

int dbi _result_bind _doubl e(dbi _result Result, const char *fieldnane, double *bindto)
Bind the specifiedvariableto the specifiedfield, which holdsa double-precisiorractionalnumber

Arguments
Resul t : Thetargetqueryresult.
fi el dname: The nameof thefield to bind to.

bi ndt o: A pointerto thevariablethatwill be updatedwith the specifiedfield’s value.

Returns

0 uponsuccess;1 if therewasanerror

3.5.43. dbi_result_bind_string

int dbi _result_bind_string(dbi _result Result, const char *field-
nane, const char **bi ndto)

Bind the specifiedvariableto the specifiedfield, which holdsa string. The stringmustnot be modified.

Arguments
Resul t : Thetargetqueryresult.
fi el dname: The nameof thefield to bind to.

bi ndt o: A pointerto thevariablethatwill be updatedwith the specifiedfield’s value.

Returns

0 uponsuccess;l if therewasanerror

3.5.44. dbi_result_bind_binar y
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int dbi_result_bind_binary(dbi _result Result, const char *fieldnane, const un-
signed char **bi ndto)

Bind the specifiedvariableto the specifiedfield, which holdsbinary BLOB data.The datamustnot be modified.

Arguments
Resul t : Thetargetqueryresult.
fi el dname: The nameof thefield to bind to.

bi ndt o: A pointerto thevariablethatwill be updatedwith the specifiedfield’s value.

Returns

0 uponsuccess;1 if therewasanerror

3.5.45. dbi_result_bind_string_cop vy

int dbi _result_bind_string_copy(dbi_result Result, const char *field-
name, char **bi ndto)

Bind the specifiedvariableto the specifiedfield, which holdsa string. The newly allocatedstringmaybe modifiedby
thehostprogram but the programis responsibldor freeingthe string.

Arguments
Resul t : Thetargetqueryresult.
fi el dname: The nameof thefield to bind to.

bi ndt o: A pointerto thevariablethatwill be updatedwith the specifiedfield’s value.

Returns

0 uponsuccess;1 if therewasanerror

3.5.46. dbi_result_bind_binar y copy

int dbi_result_bind_binary_copy(dbi_result Result, const char *fiel dname, un-
signed char **bi ndto)

Bind the specifiedvariableto the specifiedfield, which holdsbinary BLOB data.The newly allocateddatamaybe
modifiedby the hostprogram but the programis responsibldor freeingthe data.

Arguments
Resul t : Thetargetqueryresult.
fi el dname: Thenameof thefield to bind to.

bi ndt o: A pointerto thevariablethatwill be updatedwith the specifiedfield’s value.
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Returns

0 uponsuccess;1 if therewasanerror

3.5.47. dbi_result_bind_en um

int dbi_result_bind_enum(dbi _result Result, const char *field-
nane, const char **bi ndto)

Bind the specifiedvariableto the specifiedfield, which holdsanENUM (which is representedsa read-onlystring).

Arguments
Resul t : Thetargetqueryresult.
fi el dname: Thenameof thefield to bind to.

bi ndt o: A pointerto thevariablethatwill be updatedwith the specifiedfield’s value.

Returns

0 uponsuccess;l if therewasanerror

3.5.48. dbi_result_bind_set

int dbi_result_bind_set(dbi_result Result, const char *fieldnanme, const char **bi ndto)
Bind the specifiedvariableto the specifiedfield, which holdsa SET (whichis representedsa read-onlystring).

Arguments
Resul t : Thetargetqueryresult.
fi el dname: The nameof thefield to bind to.

bi ndt o: A pointerto thevariablethatwill be updatedwith the specifiedfield’s value.

Returns

0 uponsuccess;1 if therewasanerror

3.5.49. dbi_result_bind_datetime
int dbi_result_bind datetine(dbi _result Result, const char *fieldnanme, tine_t *bindto)
Bind the specifiedvariableto the specifiedfield, which holdsa DATE and/orTIME value.

Arguments

Resul t : Thetargetqueryresult.
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fi el dname: Thenameof thefield to bind to.

bi ndt o: A pointerto thevariablethatwill be updatedwith the specifiedfield’s value.

Returns

0 uponsuccess;l if therewasanerror

3.5.50. dbi_result_g et _char_idx

signed char dbi_result_get_char_idx(dbi _result Result, unsigned int idx)
Fetchthe datastoredin the speficiedfield, which containsa character

Arguments
Resul t : Thetargetqueryresult.

i dx: Theindex of thetargetfield (startingat 1).

Returns

Thedatastoredin the specifiedfield.

3.5.51. dbi_result_g et _uchar_idx

unsi gned char dbi _result_get _uchar _i dx(dbi _result Result, unsigned int idx)
Fetchthedatastoredin the speficiedfield, which containsanunsignedcharacter

Arguments
Resul t : Thetargetqueryresult.
i dx: Theindex of thetargetfield (startingat1).

Returns

Thedatastoredin the specifiedfield.

3.5.52. dbi_result_g et _short_idx

short dbi _result_get_short _idx(dbi_result Result, unsigned int idx)
Fetchthe datastoredin the speficiedfield, which containsa shortinteger.

Arguments

Resul t : Thetargetqueryresult.
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i dx: Theindex of thetargetfield (startingat1).

Returns

Thedatastoredin the specifiedfield.

3.5.53. dbi_result_g et _ushor t_idx

unsi gned short dbi _result_get_ushort_idx(dbi _result Result, unsigned int idx)
Fetchthe datastoredin the speficiedfield, which containsanunsignedshortinteger.

Arguments
Resul t : Thetargetqueryresult.
i dx: Theindex of thetargetfield (startingat 1).

Returns

Thedatastoredin the specifiedfield.

3.5.54. dbi_result_g et_long_idx

long dbi _result_get_long_idx(dbi_result Result, unsigned int idx)
Fetchthedatastoredin the speficiedfield, which containsalong integer.

Arguments
Resul t : Thetargetqueryresult.

i dx: Theindex of thetargetfield (startingat1).

Returns

Thedatastoredin the specifiedfield.

3.5.55. dbi_result_g et ulong_idx
unsi gned long dbi _result_get _ulong_idx(dbi _result Result, unsigned int idx)
Fetchthe datastoredin the speficiedfield, which containsanunsignedong integer.

Arguments
Resul t : Thetargetqueryresult.
i dx: Theindex of thetargetfield (startingat1).
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Returns

Thedatastoredin the specifiedfield.

3.5.56. dbi_result_g et _longlong_idx
long long dbi _result_get | onglong_idx(dbi_result Result, unsigned int idx)
Fetchthedatastoredin the speficiedfield, which containsalonglonginteger

Arguments
Resul t : Thetargetqueryresult.

i dx: Theindex of thetargetfield (startingat 1).

Returns

Thedatastoredin the specifiedfield.

3.5.57. dbi_result_g et _ulonglong_idx
unsi gned long | ong dbi _result_get_ul onglong_ idx(dbi_result Result, unsigned int idx)
Fetchthedatastoredin the speficiedfield, which containsanunsignedong long integer.

Arguments
Resul t : Thetargetqueryresult.

i dx: Theindex of thetargetfield (startingat1).

Returns

Thedatastoredin the specifiedfield.

3.5.58. dbi_result_g et _float_idx
float dbi_result_get_float_idx(dbi_result Result, unsigned int idx)
Fetchthe datastoredin the speficiedfield, which containsa floating-pointnumber

Arguments
Resul t : Thetamgetqueryresult.
i dx: Theindex of thetargetfield (startingat 1).
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Returns

Thedatastoredin the specifiedfield.

3.5.59. dbi_result_g et _doub le_idx

doubl e dbi _result_get_doubl e_i dx(dbi _result Result, unsigned int idx)
Fetchthedatastoredin the speficiedfield, which containsa double-precisiorfractionalnumber

Arguments
Resul t : Thetargetqueryresult.

i dx: Theindex of thetargetfield (startingat 1).

Returns

Thedatastoredin the specifiedfield.

3.5.60. dbi_result_g et_string_idx
const char *dbi _result_get_string_idx(dbi _result Result, unsigned int idx)

Fetchthedatastoredin the speficiedfield, which containsa string. The stringmay not be modified,andmaynot
necessairlypersistbetweerrow fetches.

Arguments
Resul t : Thetargetqueryresult.
i dx: Theindex of thetargetfield (startingat1).

Returns

Thedatastoredin the specifiedfield.

3.5.61. dbi_result_g et _binary_idx

const unsigned char *dbi _result_get_binary_idx(dbi _result Result, unsigned int idx)

Fetchthe datastoredin the speficiedfield, which containsbinary BLOB data.The datamay not be modified,and
may not necessarilypersistbetweerrow fetches.

Arguments
Resul t : Thetargetqueryresult.
i dx: Theindex of thetargetfield (startingat 1).
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Returns

Thedatastoredin the specifiedfield.

3.5.62. dbi_result_g et_string_cop y_idx

char *dbi _result_get_string_copy_idx(dbi_result Result, unsigned int idx)

Fetchthe datastoredin the speficiedfield, which containsa string. The newly allocatedstring maybe modifiedby
thehostprogram but the programis responsibldor freeingthe string.

Arguments
Resul t : Thetargetqueryresult.

i dx: Theindex of thetargetfield (startingat 1).

Returns

Thedatastoredin the specifiedfield.

3.5.63. dbi_result_g et binary copy idx

unsi gned char *dbi _result_get_binary_copy_idx(dbi _result Result, unsigned int idx)

Fetchthe datastoredin the speficiedfield, which containsbinaryBLOB data.The newly allocatedmemorymaybe
modifiedby the hostprogram but the programis responsibldor freeingthe data.

Arguments
Resul t : Thetargetqueryresult.
i dx: Theindex of thetargetfield (startingat1).

Returns

Thedatastoredin the specifiedfield.

3.5.64. dbi_result_g et enum_idx
const char *dbi _result_get_enum.idx(dbi _result Result, unsigned int idx)

Fetchthe datastoredin the speficiedfield, which containsanENUM (which will berepresentedsaread-only
string).

Arguments

Resul t : Thetargetqueryresult.
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i dx: Theindex of thetargetfield (startingat1).

Returns

Thedatastoredin the specifiedfield.

3.5.65. dbi_result_g et _set idx

const char *dbi _result_get_set _idx(dbi _result Result, unsigned int idx)
Fetchthe datastoredin the speficiedfield, which containsa SET (which will berepresentedsaread-onlystring).

Arguments
Resul t : Thetamgetqueryresult.
i dx: Theindex of thetargetfield (startingat 1).

Returns

Thedatastoredin the specifiedfield.

3.5.66. dbi_result_g et datetime_idx

time_t dbi_result_get_datetine_idx(dbi_result Result, unsigned int idx)
Fetchthe datastoredin the specifiedfield, which containsa DATE and/orTIME value.

Arguments
Resul t : Thetargetqueryresult.

i dx: Theindex of thetargetfield (startingat1).

Returns

Thedatastoredin the specifiedfield.
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Versionl.1,March2000

Copyright (C) 2000FreeSoftwareFoundation)nc. 59 TemplePlace Suite330,Boston,MA 02111-13071USA Everyoneis
permittedto copy anddistribute verbatimcopiesof this licensedocumentput changingt is not allowed.

0. PREAMBLE

The purposeof this Licenseis to make a manual textbook,or otherwritten document'free" in the senseof freedom:
to assureaveryonethe effective freedomto copy andredistrikuteit, with or without modifyingit, either
commerciallyor noncommerciallySecondarilythis Licensepreseresfor theauthorandpublisheraway to get
creditfor their work, while notbeingconsideredesponsibldor modificationsamadeby others.

This Licenseis akind of "copyleft", which meanghatderivative works of the documenmustthemselesbefreein
thesamesenselt complementshe GNU GeneralPublicLicense whichis a copyleft licensedesignedor free
software.

We have designeahis Licensein orderto useit for manualgor free software,becausdree softwareneedsree
documentationa free programshouldcomewith manualsproviding the samefreedomshatthe softwaredoes But
this Licenseis notlimited to softwaremanualsjt canbeusedfor ary textual work, regardlesof subjectmatteror
whetherit is publishedasa printedbook. We recommendhis Licenseprincipally for workswhosepurposds
instructionor reference.

1. APPLICABILITY AND DEFINITIONS

This Licenseappliesto any manualor otherwork thatcontainsa noticeplacedby the copyright holdersayingit can
bedistributedunderthetermsof this License.The"Document",below, refersto arny suchmanualor work. Any
memberof the publicis alicenseeandis addresseds"you".

A "Modified Version"of the Documentmeansany work containingthe Documentor a portionof it, eithercopied
verbatim,or with modificationsand/ortranslatednto anothedanguage.

A "SecondanBection"is anamedappendixor afront-mattersectionof the Documenthatdealsexclusively with the
relationshipof the publishersor authorsof the Documentto the Documents overall subject(or to relatedmatters)
andcontainsnothingthatcouldfall directly within thatoverall subject.(For example,if the Documents in parta
textbook of mathematicsa Secondansectionmay not explain any mathematics.Therelationshipcouldbe a matter
of historicalconnectiorwith the subjector with relatedmatters or of legal, commercial philosophical ethicalor
political positionregardingthem.

The"InvariantSections'arecertainSecondansectionsvhosetitles aredesignatedasbeingthoseof Invariant
Sectionsjn the noticethatsaysthatthe Documentis releasedinderthis License.

The"Cover Texts" arecertainshortpassagesf text thatarelisted,asFront-Cover Texts or Back-Caver Texts, in the
noticethatsaysthatthe Documentis releasedinderthis License.

A "Transparenttopy of the Documenimeansa machine-readableopy, representeth aformatwhosespecification
is availableto the generapublic, whosecontentcanbe viewed andediteddirectly andstraightforvardly with
generictext editorsor (for imagescomposeaf pixels)genericpaintprogramsor (for drawings)somewidely
availabledrawing editor, andthatis suitablefor inputto text formattersor for automaticranslatiorto a variety of
formatssuitablefor inputto text formatters A copy madein anotherwiseTransparentile formatwhosemarkuphas
beendesignedo thwart or discouragesubsequenmnodificationby readerss not TransparentA copy thatis not
"Transparentfs called"Opaque".

Examplesf suitableformatsfor Transparentopiesincludeplain ASCIl without markup,Texinfo inputformat,
LaTeX inputformat, SGML or XML usinga publicly availableDTD, andstandard-conformingimpleHTML

46



AppendixA. GNU FreeDocumentatiorLicense

designedor humanmaodification.OpaqudormatsincludePostScriptPDF, proprietaryformatsthatcanbereadand
editedonly by proprietaryword processorsSGML or XML for whichthe DTD and/orprocessingoolsarenot
generallyavailable,andthe machine-generatddTML producedoy someword processoror outputpurpose®nly.

The"Title Page"meansfor a printedbook,thetitle pageitself, plus suchfollowing pagesasareneededo hold,
legibly, the materialthis Licenserequiresto appeaiin thetitle page.For worksin formatswhich do not have ary title
pageassuch, Title Page"meanghetext nearthe mostprominentappearancef thework’stitle, precedinghe
beginningof thebody of thetext.

2.VERBATIM COPYING

Youmay copy anddistributethe Documentin ary medium,eithercommerciallyor noncommerciallyprovidedthat
this License thecopyright notices andthelicensenoticesayingthis Licenseappliesto the Documentarereproduced
in all copies,andthatyou addno otherconditionswhatsoeer to thoseof this License.You maynot usetechnical
measure$o obstructor controlthereadingor furthercopying of the copiesyou make or distribute. However, you
mayaccepttompensatioimn exchangefor copies.If youdistribute alarge enoughnumberof copiesyou mustalso
follow the conditionsin section3.

You mayalsolendcopies,underthe sameconditionsstatedaborse, andyou may publicly displaycopies.
3.COPYINGIN QUANTITY

If you publishprintedcopiesof the Documentumberingmorethan100,andthe Documentslicensenaoticerequires
Cover Texts, you mustenclosethe copiesin coversthatcarry, clearlyandlegibly, all theseCaover Texts: Front-Cover
Texts on thefront cover, andBack-Caover Texts on the backcover. Both coversmustalsoclearlyandlegibly identify
you asthe publisherof thesecopies.The front cover mustpresenthefull title with all wordsof thetitle equally
prominentandvisible. You mayaddothermaterialonthe coversin addition.Copying with changedimited to the
covers,aslong asthey preserethetitle of the Documentandsatisfytheseconditions,canbetreatedasverbatim
copying in otherrespects.

If therequiredtexts for eithercover aretoo voluminousto fit legibly, you shouldput thefirst oneslisted (asmary as
fit reasonablypntheactualcover, andcontinuetherestontoadjacenpages.

If you publishor distribute Opaquecopiesof the Documentumberingmorethan100,you musteitherincludea
machine-readabl€ransparentopy alongwith eachOpaquecopy, or statein or with eachOpaquecopy a
publicly-accessibleomputemetwork locationcontaininga completeTransparentopy of the Documentfree of
addedmaterial, which the generahetwork-usingpublic hasacces$o dowvnloadanorymouslyat no chageusing
public-standardhetwork protocols.If you usethelatteroption,you musttake reasonablyrudentstepswhenyou
begin distribution of Opaquecopiesin quantity to ensurethatthis Transparentopy will remainthusaccessiblat
the statedocationuntil atleastoneyearafterthelasttime you distribute an Opaquecopy (directly or throughyour
agentsor retailers)of thateditionto the public.

It is requestedhut not required thatyou contactthe authorsof the Documentwell beforeredistributing any large
numberof copiesto give thema chanceo provide you with anupdatedversionof the Document.

4. MODIFICATIONS

You may copy anddistribute a Modified Versionof the Documentunderthe conditionsof sections2 and3 above,
providedthatyou releaseghe Modified Versionunderpreciselythis License with the Modified Versionfilling the
role of the Documentthuslicensingdistribution andmodificationof the Modified Versionto whoever possesses
copy of it. In addition,you mustdo thesethingsin the Modified Version:

A. Usein theTitle Page(andonthecovers,if ary) atitle distinctfrom thatof the Documentandfrom thoseof
previousversiongwhich should,if therewereary, belistedin the History sectionof the Document).You may
usethe sametitle asa previousversionif theoriginal publisherof thatversiongivespermission.
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B. List ontheTitle Page,asauthorsoneor morepersonr entitiesresponsibldor authorshipof the modifications
in the Modified Version,togethemwith atleastfive of the principalauthorsof the Document(all of its principal
authorsijf it haslessthanfive).

C. Stateon theTitle pagethe nameof the publisherof the Modified Version,asthe publisher
D. Presere all the copyright noticesof the Document.
E. Add anappropriatecopyright noticefor your modificationsadjacento the othercopyright notices.

F. Include,immediatelyafterthe copyright notices a licensenaoticegiving the public permissiorto usethe
Modified Versionunderthetermsof this License,in theform shavn in the Addendumbelow.

G. Preserein thatlicensenoticethefull lists of InvariantSectionsandrequiredCover Texts givenin the
Documentslicensenotice.

H. Includeanunalteredcopy of this License.

I. Presere thesectionentitled"History", andits title, andaddto it anitem statingatleastthetitle, year new
authorsandpublisherof the Modified Versionasgivenon theTitle Page.If thereis no sectionentitled"History"
in the Documentgcreateonestatingthetitle, year, authors andpublisherof the Documentasgivenonits Title
Page,thenaddanitem describinghe Modified Versionasstatedn the previoussentence.

J. Presere the network location,if ary, givenin the Documentfor public accesdo a Transparentopy of the
Documentandlik ewise the network locationsgivenin the Documenfor previousversionst wasbasecdn.
Thesemaybeplacedin the"History" section.You mayomit a network locationfor a work thatwaspublishedat
leastfour yearsbeforethe Documenttself, or if theoriginal publisherof theversionit refersto givespermission.

K. In ary sectionentitled"Acknowledgementsor "Dedications” presere the sectionstitle, andpreserein the
sectionall the substancandtoneof eachof the contributor acknavledgementsnd/ordedicationgyiventherein.

L. Presere all the InvariantSectionof the Documentunalteredn their text andin their titles. Sectionnumbersor
theequialentarenot consideregartof the sectiontitles.

M. Deleteary sectionentitled"Endorsements'Sucha sectionmaynotbeincludedin the Modified Version.
N. Do notretitle ary existing sectionas"Endorsementstr to conflictin title with any InvariantSection.

If theModified Versionincludesnew front-mattersectionsor appendiceshatqualify asSecondanBectionsand
containno materialcopiedfrom the Documentyou mayat your optiondesignatesomeor all of thesesectionsas
invariant.To dothis, addtheirtitles to thelist of InvariantSectiondn the Modified Versions licensenotice. These
tittes mustbe distinctfrom arny othersectiontitles.

You mayadda sectionentitled"Endorsements'providedit containsnothingbut endorsementsf your Modified
Versionby variousparties--forexample,statementsf peerreview or thatthetext hasbeenapproredby an
organizatiorasthe authoritatie definition of a standard.

Youmayadda passagef up to five wordsasa Front-Corer Text, anda passagef up to 25 wordsasa Back-Cwer
Text, to theendof thelist of Cover Texts in the Modified Version.Only onepassag®f Front-Cover Text andoneof
Back-Caover Text maybeaddedby (or througharrangementsadeby) ary oneentity. If the Documentalready
includesa covertext for the samecover, previously addedby you or by arrangementadeby the sameentity you are
actingon behalfof, you maynotaddanotherput you mayreplacethe old one,on explicit permissiorfrom the
previouspublisherthataddedtheold one.

Theauthor(slandpublisher(spf the Documentdo not by this Licensegive permissiorto usetheir namedor
publicity for or to asserbr imply endorsemerf any Modified Version.

5. COMBINING DOCUMENTS

You may combinethe Documentwith otherdocumentseleasedinderthis License,underthetermsdefinedin
section4 above for modifiedversionsprovidedthatyouincludein thecombinationall of the InvariantSectionsof
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all of theoriginal documentsunmodified andlist themall asInvariantSectionsof your combinedwork in its license
notice.

Thecombinedwork needonly containonecopy of this License,andmultiple identicallnvariantSectionamay be
replacedwith asinglecopy. If therearemultiple InvariantSectionswith the samenamebut differentcontentsmalke
thetitle of eachsuchsectionuniqueby addingattheendof it, in parentheseshe nameof the original authoror
publisherof thatsectionif known, or elsea uniquenumber Make the sameadjustmento the sectiontitlesin thelist
of InvariantSectionsn thelicensenoticeof the combinedwork.

In the combinationyou mustcombineary sectionsentitled"History" in the variousoriginal documentsforming one
sectionentitled"History"; likewise combineary sectionsentitled"Acknowledgements'andary sectionsentitled
"Dedications".You mustdeleteall sectionsentitled"Endorsements."

6. COLLECTIONSOF DOCUMENTS

You maymake a collectionconsistingof the Documentandotherdocumentseleasedinderthis License andreplace
theindividual copiesof this Licensein the variousdocumentsvith a singlecopy thatis includedin the collection,
providedthatyou follow therulesof this Licensefor verbatimcopying of eachof thedocumentsén all otherrespects.

You may extracta singledocumentrom sucha collection,anddistributeit individually underthis License provided
youinserta copy of this Licenseinto the extracteddocumentandfollow this Licensein all otherrespectsegarding
verbatimcopying of thatdocument.

7. AGGREGAION WITH INDEPENDENTWORKS

A compilationof the Documentor its derivativeswith otherseparat@andindependentiocument®r works,in or ona
volumeof a storageor distribution medium,doesnot asa whole countasa Modified Versionof the Document,
providedno compilationcopyright is claimedfor the compilation.Sucha compilationis calledan"aggregate",and
this Licensedoesnot applyto the otherself-containedvorksthuscompiledwith the Documentpon accountof their
beingthuscompiled,if they arenotthemselesderivative works of the Document.

If the Cover Text requiremenbf section3 is applicableto thesecopiesof the Documentthenif the Documents less
thanonequarterof the entireaggrayate the Documents Cover Texts may be placedon coversthatsurroundonly the
Documentwithin the aggrejate.Otherwisethey mustappeaion coversaroundthewhole aggreyate.

8. TRANSLATION

Translationis consideredh kind of modification,soyou may distribute translationsf the Documentundertheterms
of sectiond. ReplacinginvariantSectionswith translationgequiresspecialpermissiorfrom their copyright holders,
but you mayincludetranslationf someor all InvariantSectiondgn additionto the original versionsof these
InvariantSectionsYou mayincludeatranslationof this Licenseprovidedthatyou alsoincludethe original English
versionof this License.Iln caseof a disagreemerttetweerthe translationandthe original Englishversionof this
License the original Englishversionwill prevail.

9. TERMINATION

You may not copy, modify, sublicenseor distributethe Documentexceptasexpresslyprovidedfor underthis
License Any otherattemptto copy, modify, sublicenser distributethe Documents void, andwill automatically
terminateyour rightsunderthis License However, partieswho have receivedcopies,or rights,from you underthis
Licensewill nothave theirlicensegerminatedsolong assuchpartiesremainin full compliance.

10.FUTUREREVISIONSOF THIS LICENSE

The FreeSoftwareFoundationmay publishnew, revisedversionsof the GNU FreeDocumentatiorLicensefrom
timeto time. Suchnew versionswill besimilarin spirit to the presenwersion,but maydiffer in detailto addressien
problemsor concernsSeehttp://www.gnu.og/copyleft/.

Eachversionof the Licenseis givenadistinguishingversionnumber If the Documentspecifieghata particular
numberedrersionof this License"or ary laterversion"appliesto it, you have the optionof following thetermsand
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conditionseitherof thatspecifiedversionor of ary laterversionthathasbeenpublished(not asa draft) by the Free
SoftwareFoundationlIf the Documentdoesnot specifya versionnumberof this License you maychooseary
versionever published(not asa draft) by the FreeSoftware Foundation.

How to usethis Licensefor your documents

To usethis Licensein adocument/ou have written, includea copy of the Licensein thedocumentindputthe
following copyright andlicensenoticesjust afterthetitle page:

Copyright (c) YEAR YOUR NAME. Permissioris grantedcto copy, distribute and/ormodify this documenundertheterms
of the GNU FreeDocumentatiorLicense,Versionl.1or ary laterversionpublishedby the FreeSoftware Foundationwith
thelnvariantSectionsbeingLIST THEIR TITLES, with the Front-Cover Texts beingLIST, andwith the Back-Cover Texts
beingLIST. A copy of thelicenseis includedin the sectionentitled"GNU FreeDocumentatiorLicense”.

If you have no InvariantSectionswrite "with no InvariantSections'insteadof sayingwhich onesareinvariant.|f
you have no Front-Cover Texts, write "no Front-Cover Texts" insteadof "Front-Cover Texts beingLIST"; likewise
for Back-Corver Texts.

If your documentontainsnontrivial examplesof programcode,we recommendeleasingheseexamplesin parallel
underyour choiceof free softwarelicense suchasthe GNU GeneralPublicLicense to permittheir usein free
software.
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