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MporpammHbiit nHTepdeinc C++ ana NitrosBase RDF Storage

Obwme cBegeHUs

NitrosBase RDF Storage — 310 rpadoBas 6a3a gaHHbIX, OCHOBaHHasA Ha ceMaHTU4YecKux ctaHgaptax W3C
BKtoyasn RDF n SPARQL. NitrosBase RDF Storage cneumanbHo paspabaTtbiBanoch € Lesblo 06beguHUTb
rMbKocTb rpadosbix mogeneit RDF 1 moLb BbICOKONPOU3BOAMUTENbHBIX 633 AAHHbIX.

HacTtoslee pykoBoACTBO pacnpocTpaHsaeTcs Ha peaakumto NitrosBase RDF Storage ans paboTbl nog,
ynpasneHnem OC Linux, 64 bit 1 OC Windows 7, OC Windows server 2008, 64 bit.

dopmat nmnopTa-aKkcnopTa gaHHbIx B NitrosBase RDF Storage: turtle/n3

A3bIK 3anpocos, ucnonbsyemsiit B NitrosBase RDF Storage: SPARQL (SPARQL Query Language for RDF /
W3C Recommendation 15 January 2008 - http://www.w3.org/TR/rdf-spargl-query/).

HacTtpoinKka npoekTa Ha paboty c NitrosBase RDF Storage

[na cozgaHna HOBOTO KAMEHTCKOro C++ NpuaoxeHuna, Heobxoaumo A06aBuTb B NPOEKT dain
nitrosbase_rdf.h. OH cogepxuTt C++ Knaccbl gnA yCTaHOBAEHUA coeaAnHeHNs ¢ 6a3oM AaHHbIX, MOCbIJIKK
3aMpoCoB 1 NONYYEHUs Pe3ybTaToB 3anpoCcoB.

®PYHKUMM CO CTPOKOBLIMU MapameTpamMun 1AM Bo3BpalLatoLine CTPOKOBbIE 3HAaYEeHMA UMEIOT ABe pasHble
peannsauunmn: ogHy ana cTpok B kogmnposke UTF8 n ogHy ana ctpok 8 UTF16. Bepcun UTF8
npegnoyTtutenbHee, notomy 4to UTF8 ncnonb3yertca anAa BHyTpeHHero npeacrasaeHna. Bepcmn UTF16
npegHasHavyeHbl ANA NogaepKKM A3bIKOB MPOrpaMMmUPOBaHUA, coaepKawmx ctpokm UTF16 no
YMONYAHUIO.

3ameuaHue: NocTaBasemble NPUMEPbLI NPUNOKEHN YXKe COAEPKAT BCe HEOOX0AMMblE HAaCTPOMKKN anA
B3aMmoAeincTBmA ¢ 6a3oi AaHHbIX.

YcTaHoB/IeHMEe coeAnHEeHUA ¢ 6a3oM AaHHbIX

YT106bI MONYYUTL AECKPUNTOP 6a3bl AaHHbIX, Bbi3oBUTE GyHKLMIO NBGetDatabaseUTF8 (Mau
NBGetDatabaseUTF16). Hanpumep, Takune Bbi30Bbl:

int64_t dbh = ("person", int len, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" );

nnun

int64_t dbh = ("person", int len, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" );

BEPHYT AecKpunTopbl 6a3bl AaHHbIX “person”.

3aKpblTUe coegnHeHuA ¢ 6a3oM AaHHbIX

YT06bI 3aKpbITb COeguHeHne ¢ 6a30i AaHHbIX, Bbi3oBuTe dyHKUmMo NBCloseConnect.

( connecth );


http://www.w3.org/TR/rdf-sparql-query/
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[lobaBneHmne gaHHbIX

[na pobasneHns gaHHbIX B 6a3y HE0H6X0AMMO CHaYana NoOAroTOBMTb AaHHbIE, 3aTEM Bbl3blBaTb METOS,
Execute. CywiecTBytoT g8a cnocoba NnoaroToBKM AaHHbIX:

1. MoAarotoBKa AaHHbIX B CTPOKE
2. lMoprotoBKa JaHHbLIX B TEKCTOBOM daine

Ons pobaBneHna HeboNbWNX 06bEMOB AaHHbIX NPEeANOYTUTENEH NEePBbI cnocob, ecnn Ke ob6bembl
AaHHbIX 3HaYUTE/IbHbI — TO NpeanoYTUTENeH BTopoi cnocob. B o6oux cnyyasx gaHHble
noarotasausatorca 8 popmare turtle/n3.

nOLI,I'OTOBKa AdaHHbIX B MaMATU KOMIMbIOTEPA
Mpumep:

int64_t dbh = NBGetDatabaseUTF8 ( "person", 6, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" );
int64_t connecth = NBConnect ( dbh );
string querytext =
"<http://Person10000> type k:Person. "
"<http://Person10000> ID \"10000\"*xsd:integer. "
"<http://Person10000> First_Name \"Jonny\". "
"<http://Person10000> Last_Name \"Fisher\". "
"<http://Person10000> Male \"0\"A*xsd:integer. ";

ExecuteQueryUTF8 ( connecth, querytext.c_str(), querytext.length(), QUERY INSERTTRIPLES );
NBCloseConnect ( connecth );

nnun

int64_t dbh = NBGetDatabaseUTF16 ( L"person", 6, L"c:\\NitrosBaseRDF\\data\\person\\",
L"c:\\NitrosBaseRDF" );
int64_t connecth = NBConnect ( dbh );
wstring querytext =
L"<http://Person10000> type k:Person. "
L"<http://Person10000> ID \"10000\"A*xsd:integer. "
L"<http://Person10000> First_ Name \"Jonny\"."
L"<http://Person10000> Last_Name \"Fisher\". "
L"<http://Person10000> Male \"0\"**xsd:integer. ";

ExecuteQueryUTF16 ( connecth, querytext.c_str(), querytext.length(), QUERY_INSERTTRIPLES );
NBCloseConnect ( connecth );

Metop Execute B 4aHHOM NpuMmepe UCNo/b3yeT B KAaYecTBe NapameTpa CTPOKY querytext, coaeprKallyto
Habop Tpoek B popmare turtle/n3. Bce Tpoliku ¢ subject pasHbim http://Person10000 paHee He 6binn

AOGBBI’IEHbI B 6a3y AaHHbIX, MO3TOMY OHU AO6aBI'IﬂI-OTCFi KaK HOBblE€ AaHHble.


http://person10000/
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NoarotoBKa AaHHbIX B TEKCTOBOM danne

Mpumep:

int64_t dbh = ("person", 6, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" );

int64_t connecth = (dbh);

string filepath = "c:\\NitrosBaseRDF\\data\\person\\person.n3";
( connecth, filepath.c_str(), filepath.length(), QUERY_INSERTTRIPLES_FILE );
( connecth );

B saHHOM npumepe filepath— 3to nyTb K daiiny, cogepskaliemy Habop Tpoek B popmarte turtle/n3.
Hanpumep, daiin person.n3 B gaHHOM npumepe mor bbl coaepskaTb caeaytolme TEKCTOBbIE CTPOKU:

<http://Person10000> type k:Person.
<http://Person10000> ID "10000" xsd:integer.
<http://Person10000> First_Name "Jonny".
<http://Person10000> Last_Name "Fisher".
<http://Person10000> Male "0"A*xsd:integer.

BHumaHue!

HanHHas Bepcus NitrosBase RDF Storage He noaaepKMBaeT MHOMKECTBEHHbIX INTEPA/IbHbIX 3HAYEHN
object B Tpoiikax, UMetoLMX oaAnHaKoBble subject 1 predicate. Hanpumep, Bbl HE MOXKeTe 0AHOMY
yenoseky (subject) npuceonTb 2 pasHbix bamununn. MosTomy, cneayrolian KOHPUrypaumsa Tpoek
ABNAETCA HEKOPPEKTHOM:

<http://Personl0000> Last_Name "Fisher".
<http://Personl0000> Last_Name "Hunter".

Ecnu ke object npeactasneH B Buge URI To Takaa MHOMKECTBEHHOCTb BO3MOXKHa. Hanpumep, ogHa
CTaTbsl MOKET UMETb HECKO/IbKO aBTOPOB, M CeAyHoLan KOHGUIypaLma TPOEK ABNAETCA KOPPEKTHOM:

<http://Article90000> Author <http://Personl2345>.
<http://Article90000> Author <http://Personl2345>.

Takaa MHTepnpeTauusa AMTepanbHbIX 3HaYeHU objects xapakTepHa ana mHormx RDF 6a3. Mbl Takxke
MCNoNb3yemM 3Ty 0COBEHHOCTb 418 PeasiM3aumMm NPOCTOro U U3ALLHOIo aaropuTmMa mogmduKaumm
OaHHbIX (cm. pasaen "Moandukauma nMTepanbHbiX AaHHbIX").

YaaneHune gaHHbIX

B NitrosBase RDF Storage peanun3soBaHbl cieaytolme cnocobbl yaaneHus gaHHbIX.

1. YpaneHue yKasaHHbIX TPOEK.
2. YpaneHue AaHHbIX, 0TOBPAHHbIX NOMCKOBbLIM 3aNPOCOM.
3. Ypanenwue no cnucky URI

YpaneHne yKasaHHbIX TPOEK

Cnocob no3BoAseT yaanuTb yKasaHHble TPOMKK. TPOMKK, KOTopble HAZOo YAanuUTb, 3ad4atoTcA B popmaTe
turtle/n3. YaaneHne moKHO npounssecTy gsyms cnocobamm:

MepBblii cnocob. B aTom ciyyae Habop TPOeK B BUAE CTPOKM Nepedaérca B 3anpoc, Kak napameTp.
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int64_t dbh = NBGetDatabaseUTF8 ( "person", 6, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" );
int64_t connecth = NBConnect ( dbh );
string querytext =

"<http://Person_clone19> System_Str_10p \"KKKK\". "

"http://Person_clonel9> pOlink <http://Person4292>.";
ExecuteQueryUTF8 ( connecth, querytext.c_str(), querytext.length(), QUERY_DELETETRIPLES );
NBCloseConnect ( connecth );

BTopoii cnocob. B atom cnyvae Habop Tpoek HaxoauTcs B dpaldsie, B KauecTBe napameTpa nepeaaérca
MOJIHLIA NYTb K 3TOMY daiiay.

int64_t dbh = NBGetDatabaseUTF8 ( "person", 6, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" };

int64_t connecth = NBConnect ( dbh );

string filepath = "c:\\NitrosBaseRDF\\data\\q_person\\deletetriples.n3";

ExecuteQueryUTF8 ( connecth, filepath.c_str(), filepath.length(), QUERY_DELETETRIPLES_FILE);
NBCloseConnect ( connecth );

®daiin deletetriples.n3 B gaHHOM Npumepe Mor Bbl CoAepKaTb CAeAyIoLMe TEKCTOBbIE CTPOKM:

<http://Person_clone19> System_Str_10p "KKKK".
<http://Person_clone19> pOlink <http://Person4292>.

YaaneHue gaHHbIX 0TO6PaHHbIX MOMCKOBbLIM 3aMPOCOM

Cnocob nosBonsieT yaanuTb Bce TPoiKu, ¢ URI, nosyyeHHbIMM B pe3ynbTaTe NOMCKOBOro 3anpoca. Ans
3TOro K/MEHT nepeaaéT Ha cepBep 3anpoc Ha yaasieHue TpoeK. 3anpoc A0/IKeH YA0BAETBOPATb
cneayrouwemy TpeboBaHuio: cnncok noneit SPARQL nHctpykummn SELECT gosikeH cogepatb
eAMHCTBEHHYIO nepemeHHyto Tuna URI Tpoek, KoTopble A0/1XKHbI 6bITb yAaneHsbl.

Mpumep:

int64_t dbh = NBGetDatabaseUTF8 ( "person", 6, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" };
int64_t connecth = NBConnect ( dbh );
string querytext =
"SELECT ?Person "
"WHERE "
non
" ?PersonID ?ID1."
" ?Person type k:Person. "
" FILTER(?ID1 < "6"Mxsd:integer) "
"1
ExecuteQueryUTF8 ( connecth, querytext.c_str(), querytext.length(),
QUERY_DELETERECORDS_QUERY );
NBCloseConnect ( connecth );

B sTOoM npumepe yaanaoTca sce Tpoiiku ¢ URI nosyyeHHbIMK B pe3ysibTaTe 3anpoca (Ha mecte subject n
object).
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YpaneHue no cnmcky URI

Ypanaet ns cnucKka Bce TPOMKM € yKasaHHbimu URI.

Mpumenp:

int64_t dbh = ("person", 6, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" };

int64_t connecth = (dbh);

string querytext =
"<http://Person clonel19>\n"
"<http://Person clone33>\n"
"<http://Person101>";
( connecth, querytext.c_str(), querytext.length(),
QUERY_DELETERECORDS_URILIST );
( connecth );

B aTtom npumepe Bce TpoikmM ¢ URI ns napametpa querytext 6yayt yaaneHoi.

MoanduKauma amtepanbHbIX AaHHbIX

CyuiectsytoT ABa cnocoba moamdurKaumm cyLecTBYHLWMX AaHHbIX:

1. 3ameHa nytem yganeHua n obaBaeHUs TPOEK.
2. [pAaman 3ameHa JaHHbIX B TPOMKAX.

3ameHa nyTem yaaneHuma mn ,£I,O6aBJ'IeHMF| TpOoeK

Mpumep:

int64_t dbh = ("person", 6, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" );

int64_t connecth = (dbh);

string querytext = "<http://Person_clone19> System_Str_10p \"KKKK\".";
( connecth, querytext.c_str(), querytext.length(), QUERY DELETETRIPLES);

querytext = "<http://Person_clone19> System_Str_10p \"JJJ\".";
( connecth, querytext.c_str(), querytext.length(), QUERY_INSERTRIPLES);
( connecth );

MepBsbin BbI30B ExecuteQueryUTF8 ¢ QUERY_DELETRIPLES
yaanaet Tponky <http: // Person_clone19> System_Str_10p "KKKK".

BTopoit Bbi3oB ExecuteQueryUTF8 ¢ QUERY_INSERTRIPLES
fobasnsaet Tpoiky <http: // Person_clone19> System_Str_10p "JJJJ".

Mpsamas 3aMeHa AaHHbIX B TPOMKax

[aHHbIV cnocob Mcnosib3yeT yKasaHHYIo B pasaene ocobeHHocTb, yto NitrosBase RDF Storage He
noanep*KMBaeT MHOXKECTBEHHbIX IMTepasibHbIX 3HAYEHUI object B TpoliKax, UMeoLWNX OANHAKOBble
subject u predicate. 3To no3BoNAET 3aMeHUTb CyLLecTBYIOLLEe 3HaYeHNe, ecn A06aBUTb TPOMKY C
cyuiecTytowmm subject n cywectsytowmm predicate, HO ¢ Apyrum 3HavyeHMem object.


http://person_clone19/
http://person_clone33/
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Mpumep:

int64_t dbh = NBGetDatabaseUTF8 ( "person", 6, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" };

int64_t connecth = NBConnect ( dbh );

querytext = "<http://Person_clone19> System_Str_10p \"JJJJ\".";

ExecuteQueryUTF8 ( connecth, querytext.c_str(), querytext.length(), QUERY_INSERTRIPLES);
NBCloseConnect ( connecth );

MOCKO/IbKY CYLLLECTBOBAHME MHOXECTBEHHbIX IMTEPANbHbIX Object Npu oanHaKoBbIx subject u predicate
HEBO3MOXHO, BbI30B MmeToaa Execute ¢ napametpom DATABASE_ INSERTTRIPLES_SMEM B gaHHOM
cnyyae 3ameHnT "KKKK" Ha "JJJJ".

MoanduKauma cCbiNOYHbIX AaHHbIX

Ona moamdbuKkaummn Tpoek cogeprawmx URI B KauecTse 3HaueHUs object Heobxoanmo cHadvana yaanutb
CYLLECTBYIOLLLYIO TPOKY, 3aTem A06aBUTb HOBYIO.

Mpumep:

int64_t dbh = NBGetDatabaseUTFS8 ( "person", 6, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" );

int64_t connecth = NBConnect ( dbh );

string querytext = "<http://Person_clonel1> pOlink <http://Person9505>.";
ExecuteQueryUTF8 ( connecth, querytext.c_str(), querytext.length(), QUERY_DELETETRIPLES);

querytext = "<http://Person_clonel1> pOlink <http://Person9506>.";

ExecuteQueryUTF8 ( connecth, querytext.c_str(), querytext.length(), QUERY_INSERTRIPLES);
NBCloseConnect ( connecth );

CoxpaHeHme N BOCCTaHOBJ1IeHNE AadHHbIX

[na Toro, 4To6bl 3aPUKCMpPOBaTL COCTOAHME 6a3bl 4aHHbIX B HEKOTOPbIN MOMEHT BPEMEHU, CYLLECTBYET
cnocob coxpaHeHua AaHHbIX 6a3bl B BUAE Habopa TpoeK B pain popmara turtle/n3.

Mpumep:
Ons Windows:

int64_t dbh = NBGetDatabaseUTF8 ( "person", 6, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" };

int64_t connecth = NBConnect ( dbh );

string n3file = "c:\\NitrosBaseRDF\\data\\n3files\\person_19 05 2014.n3";
ExecuteQueryUTF8 ( connecth, n3file.c_str(), n3file.length(), DATABASE_SAVE2TURTLEN3 );
NBCloseConnect ( connecth );

Ona Linux:

int64_t dbh = NBGetDatabaseUTF8 ( "person" );

int64_t connecth = NBConnect ( dbh );

string n3file = "data/n3files/person_19 05 2014.n3";

ExecuteQueryUTF8 ( connecth, n3file.c_str(), n3file.length(), DATABASE_SAVE2TURTLEN3 );
NBCloseConnect ( connecth );
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B gaHHOM npumepe cocToAaHne 6asbl AaHHbIX Ha 19 mas 2014 roaa byaeT coxpaHeHo B Buae daina
Tpoek ‘person_19 05 _2014.n3’".

YT106bI BOCCTAHOBUTL COCTOAAHME Ha3bl ZAaHHbIX Ha 3TOT MOMEHT (Hanpumep, 13-3a c6on 1 Nopum
AaHHbIX), HY»KHO 3aHOBO €034aTb 6a3y AlaHHbIX Ha ocHoBe dalina Tpoek ‘person_19 05 2014.n3’

[MonyyeHmne gaHHbIX ¢ nomouwbio SPARQL

BblnosiHeHMe 3anpoca

MeTog, Execute knacca CClientQuery otaaet SPARQL 3anpoc Ha BbinoaHeHWe cepBepy 6asbl AaHHbIX.

Mpumep:

inte4_t dbh = ("person", 6, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" };

int64_t connecth = (dbh);

string querytext = "SELECT ?uri ?Male ?ID WHERE { ?uri ID ?ID. ?uri Male ?Male.}";
( connecth, querytext.c_str(), querytext.length(), QUERY_ SPARQL );
( connecth );

MocTpaHUYHOE BbINOSIHEHWUE 3aMNpPoca

®dyHKuma ExecuteQueryUTF8 ¢ napametpom QUERY_SPARQL nocbinaet 3anpoc SPARQL ans
BbINOJIHEHUA CEPBEPOM U U3BJIEKAET CTPaHMULY M3 Habopa pe3ynbTaTos.

Mpumep:

int64_t dbh = ("person", 6, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" );
int64_t connecth = (dbh);
string querytext = "SELECT ?uri ?Male ?ID WHERE { ?uri ID ?ID. ?uri Male ?Male.}";
int count = ( connecth, querytext.c_str(), querytext.length(), from, to,
afterto);

( connecth );

NMNonyyeHne KonnyecTsa noneﬁ, MMEH U TUMNoOB

[N nonyyeHMs KonnYecTsa nosein, UMeH 1 TMNOB NPeAOCTaBAATCA caeayrowme GyHKUNM:

int (int64_t connecth )
char * (int64_t connecth, int fieldnum, int * len )
wchar_t * (int64_t connecth, int fieldnum, int * len )
CLIENT_DATA_TYPE (int64_t connecth, int fieldnum )
Mpumep:
int fcount = ( connecth );
for (inti=0;i< fcount;i++)
{
int len;
char * fieldname = (connecth, i, &len );
CLIENT_DATA_TYPE fieldtype = (connecth, i );

//... do something
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MonyyeHue pesynbraTta 3anpoca

O6bIYHO NOC/Ie BbINOJHEHMA 3aMPOCa BbINOHAETCA UTEPALMA MO BCEM MOJYYEHHbIM 3anucam. B
cneaylollem npumepe nokasaHo CYMMMUPOBaHUE BCEX 3HaYeHUI TpeTbero nons (obpaTuTe BHMMaHMe,
4TO MHAEKCMPOBaHMe Nona HaumHaetca ¢ 0):

int sum=0;
while ( ReadRecord ( connecth ) )
{
int * v = GetFieldInt ( connecth, 2 );
if (v!=NULL)
sum += *v;

}

Mocne BbizoBa ReadRecord ans nonyyeHua sHaYeHU Nonei gna TEKYLLEN 3aNncM MOXKHO MCMNO/b30BaTh
cnepytowme GyHKLUK:

int * GetFieldint (int64_t connecth, int fieldnum )

int * GetFieldInt64 ( int64_t connecth, int fieldnum ) // naa nonyyenns sHavennii sum(?x)
double * GetFieldDouble (int64_t connecth, int fieldnum )

char * GetFieldDateTimeUTF8 ( int64_t connecth, int fieldnum, int * len)

wchar_t * GetFieldDateTimeUTF16 ( int64_t connecth, int fieldnum, int * len )

char * GetFieldStringUTF8 ( int64_t connecth, int fieldnum, int *len)

wchar_t * GetFieldStringUTF16 ( int64_t connecth, int fieldnum, int * len)

NMpumep noayvyeHmMA 1 BbiIBOAA AAHHbIX

B cneaytowem npumepe BbinosiHaeTcsa 3anpoc SPARQL v ero pesynbTaTbl BbIBOAATCA Ha KOHCO/b, YTOObI
NPOAEMOHCTPMPOBATL UCNO/Ib30BaHME QYHKLUNIN 13 STOM riaBbl:

NBConnectUTF8
ExecuteQueryUTF8
ExecutePagingQueryUTF8
ReadRecord
GetFieldCount
GetFieldNameUTF8
GetFieldType
GetFieldint
GetFieldint64
GetFieldDouble
GetFieldDateTimeUTF8
GetFieldStringUTF8
NBCloseConnect
try
{
string querytext = "select ?x ?y ?z where{ ?x ?y ?z. }";
ExecuteQueryUTF8 ( connecth, querytext.c_str(), querytext.length(), QUERY_SPARQL );
while ( ReadRecord ( connecth ) )
{
int fcount = GetFieldCount ( connecth );
for (inti=0;i<fcount; i++)

{
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char * fname = GetFieldNameUTF8 ( connecth, i, NULL );
switch ( GetFieldType ( connecth, i) )
{
case CLIENT _DATA_INT: {
int * v = GetFieldInt ( connecth, i );
if(v)
cout << fname << " : " << *v << end|;
!
break;
case CLIENT_DATA_INT64: {
inte4_t * v = GetFieldint64 ( connecth, i );
if(v)
cout << fname << " : " << *v << end|;
}
break;
case CLIENT_DATA DOUBLE: {
double * v = GetFieldDouble ( connecth, i );
if(v)
cout << fname << " : " << *v << end|;
}
break;
case CLIENT_DATA DATETIME: {
char * v = GetFieldDateTimeUTF8 ( connecth, i, NULL );
if(v)
cout << fname << " : " << v<<endl;
}
break;
case CLIENT_DATA_URI:
case CLIENT_DATA_STRING: {
char * v = GetFieldStringUTF8 ( connecth, i, NULL );
if(v)
cout << fname << " : " << v<<endl;

}

break;

}
}
NBCloseConnect ( connecth );
}
catch ( const char *error)
{

cout << "Error : " << error << end|l;

}
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CnncoK pyHKUUN

PyHKUMA

Ha3sHavyeHue

MNMogKnunTbCA K 6ase AadHHbIX C UMEHEM dbname u BEPHYTb AECKPUNTOP

coegunHeHuA.

OTKpbITb coegmHeHne ¢ 6a3oii AaHHbIX.

3aKpbITb coegnHeHme ¢ 6a30i AaHHbIX.

BbInoaHuTL 3anpoCc K 6ase AaHHbIX.

BbINOIHUTB I'IOCTpaHM‘-IHbIﬁ 3anpocC K base AaHHbIX.

MpoynTaTh CAeAyIoLLYIO 3annUcCb U3 pe3yibTaTa

BepHyTb KO/IMYECTBO NoJieit B pesybtaTe

BepHyTb Umsa Tpebyemoro noss B TEKyLWEM pe3yibTaTe.

BepHyTb TN Tpebyemoro nons B TeKyLLem pesysbTaTe.

BepHyTb 3HaYeHWe NoAs int B TeKyLLeM pesyabTaTe.

BepHyTb 3HauyeHMe nonsa int64 B Tekylem pesyabTaTe.

BepHyTb 3HauyeHne nons double B Tekylem pesynbTaTe.

BepHyTb 3HaueHUe nona datetime B TekyLem pesynbrate

BepHyTb 3HaYeHue nons string B TeKyLLeM pesynbraTe.

11
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CnpaBoOYHUK GYHKLUN

NBGetDatabaseUTFS8

Bo3BpaluaeT geckpunTtop 6asbl faHHbIX ¢ tMeHem dbname
Bbi30B:

int64_t NBGetDatabaseUTF8 (const char * dbname, int len, const char * dbfolder, const char *
nbserverfolder)

Mapametpbi:

dbname — nmsa 6a3bl AaHHbIX B 8-OUTHON KOAMPOBKE.

len — pAnMHaA MmeHn 6a3bl AaHHbIX.

dbfolder — MyTb K Nanke 6a3bl AaHHbIX.

nbserverfolder — nyTb K nanke moayna cepsepa 6asbl AaHHbIX nitrosbase (1 dll).
Mpumep:

int64_t dbh = ( "person", 6, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" };

NBGetDatabaseUTF16

Returns a handle for the database named dbname
Bbi3oB:

int64_t NBGetDatabaseUTF16 ( const wchar_t * dbname, int len, const wchar_t * dbfolder, const
wchar_t * nbserverfolder )

NapameTpbi:

dbname — nma 6a3bl fAaHHbIX B 16-6UTHOM KOgMpOBKe.

len — annMHa MmeHn 6asbl AaHHbIX.

dbfolder — nyTb K nanke 6a3bl AaHHbIX.

nbserverfolder — nyTb K nanke moayna cepsepa 6asbl AaHHbIX nitrosbase (1 dll).
Mpumep:

int64_t dbh = NBGetDatabaseUTF16 ( L"person", 6, L"c:\\NitrosBaseRDF\\data\\person\\",
L"c:\\NitrosBaseRDF" );

12



MporpammHbiit nHTepdeinc C++ ana NitrosBase RDF Storage

NBConnect

MogKntovaeTca K 6ase AaHHbIX M BO3BPaALLAET A4EeCKPUNTOP CoeaNHEHNA
Bbi30B:

Int64_t NBConnect ( int64_t databasehandle)

Mapametpbl:

databasehandle — neckpmntop 6a3bl AaHHbIX, NOAYy4YeHHbIN ¢ nomoubio NBGetDatabaseUTF8 nau
NBGetDatabaseUTF16.

BosBpaljaemoe 3HaueHune:

OECKpUNTOp noAknoYeHun K 6ase gaHHbix. A Bospalwaemoe 3HayeHue of 0 indicates a connection
error.

Mpumep:

int64_t dbh = NBGetDatabaseUTF8 ( "person", 6, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" };
int64_t connecth = NBConnect ( dbh );

NBCloseConnect

3aKpblBaeT coegmHeHue ¢ 6a30i JaHHbIX

Bbi30B:

void NBCloseConnect (int64_t connect, bool hardclose = false )
Mapamertpsbl:

Connect — geckpunTop NoAKAOYEHNA K Ba3e AaHHbIX.

hardclose — pexxum 3akpbITUA: true NpocTo 3aKkpoeT coeanHeHue, false ocBoboanT ero pecypcobl 1
NMOMECTUT ero B Nyl COeAMHEHUM, TAe ero MOXHO byaeT NOBTOPHO UCMO/Ib30BaTb NPW NOC/eAyoLWeM
Bbl3oBe NBConnect

Mpumep:

NBCloseConnect ( connecth );

ExecuteQueryUTF8

BbinosHaeT 3anpoc K 6a3e AaHHbIX.
Bbi30B:

void ExecuteQueryUTF8 (int64_t connecth, const char * query, int length,
CLIENT_QUERY_TYPE qtype = QUERY_SPARQL )

Mapametpbl:
connecth — geckpunTop NOAKAOYEHMA K 6a3e AaHHbIX;

query — 8bit-encoded string that, depending on the type, consists either of query text, a set of triples,
file name, and so on;
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length — panHa 3anpoca;
gtype — query type, one of the following:

enum CLIENT_QUERY_TYPE

{
QUERY_SPARQL,
QUERY_INSERTTRIPLES,
QUERY_DELETETRIPLES,
QUERY_INSERTTRIPLES_FILE,
QUERY_DELETETRIPLES_FILE,
QUERY_DELETERECORDS_QUERY,
QUERY_DELETERECORDS_URILIST,
QUERY_SAVE2TURTLEN3

Mpumep:

int64_t dbh = NBGetDatabaseUTF8 ( "person”, 6, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" };

int64_t connecth = NBConnect ( dbh );

string querytext = "SELECT ?uri ?Male ?ID WHERE { ?uri ID ?ID. ?uri Male ?Male.}";
ExecuteQueryUTF8 ( connecth, querytext.c_str(), querytext.length(), QUERY_SPARQL );
NBCloseConnect ( connecth );

ExecuteQueryUTF16

BbInonHseT 3anpoc K 6a3e AaHHbIX.
Bbi30B:

void ExecuteQueryUTF16 (int64_t connecth, const wchar_t * query, int length, CLIENT_QUERY_TYPE
gtype = QUERY_SPARQL )

Mapametpsbl:
connecth — peckpunTop noaKAOYeHUA K 6a3e AaHHbIX;

query — 16-6UTHanA cCTPOKa, KOTOPas, B 3aBUCUMOCTU OT TUMa, COCTOUT U3 TEKCTa 3anpoca, Habopa Tpoek,
umeHu patnanT. 4.;

length — aanKHa 3anpoca;
gtype — TMn 3anpoca, 04MH U3 Ceayowmx:

enum CLIENT_QUERY_TYPE

{
QUERY_SPARAQL,
QUERY_INSERTTRIPLES,
QUERY_DELETETRIPLES,
QUERY_INSERTTRIPLES_FILE,
QUERY_DELETETRIPLES_FILE,
QUERY_DELETERECORDS_QUERY,
QUERY_DELETERECORDS_URILIST,
QUERY_SAVE2TURTLEN3
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ExecutePagingQueryUTF8

BbinonHseT 3anpoc K 6a3e AaHHbIX C pasbueHnem Ha CTpaHMULbI.
Bbi30B:

int ExecutePagingQueryUTF8 (int64_t connecth, const char * query, int length, int from, int to, int
afterto)

Mapametpbi:

connecth — geckpunTop nogKato4eHUs K base AaHHbIX.

query — 8-61UTHasA CTpoKa

length — nanHa 3anpoca.

from — nepBas 3anucb CTpPaHMLBbI.

to — nocnegHAA 3aNMCb CTPAHMULbI.

afterto — ogHO 13 cheayOWMNX 3HAYEHUIA:
afterto = MAX_INT — 3anpocuTb TOYHOE KO/IMYECTBO 3arnnceli, BO3BPaLLAEMbIX STUM 3aNpPOCOM;
afterto > 0 — 3anpocKTb KONMYECTBO 3anNUCel NOC/Ne OKOHYaHUA CTPAHMULLbI;
afterto = 0 — urHopmposarTb.

Mpumep:

int64_t dbh = NBGetDatabaseUTF8 ( "person", 6, "c:\\NitrosBaseRDF\\data\\person\\",
"c:\\NitrosBaseRDF" );

int64_t connecth = NBConnect ( dbh );

string querytext = "SELECT ?uri ?Male ?ID WHERE { ?uri ID ?ID. ?uri Male ?Male.}";

int count = ExecutePagingQueryUTF8 ( connecth, querytext.c_str(), querytext.length(), 0, 99, 1 );
NBCloseConnect ( connecth );

B 3TOM Npumepe Hac MHTepecyeT CTpaHMLa 3anncei, HadmHatowaaca ¢ 0 u 3akaHuMBatowanca Ha 99, n
obLiee KOAMYECTBO 3aNMCeN NOC/e 3TOM CTPAHULbI, €C/IN TAKOBblE MMEHOTCA.

ExecutePagingQueryUTF16
BbinonHaer 3anpocK base AaHHbIX C pa36meHmeM Ha CTpaHWUbI.
Bbi30B:

int ExecutePagingQueryUTF16 (int64_t connecth, const wchar_t * query, int length, int from, int to, int
afterto)

Mapametpbl:
connecth — geckpunTop NOAKAOYEHMA K 6a3e AaHHbIX;

query — 16-61UTHanA CTPOKa;
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length — panHa 3anpoca;
from — nepBan 3anucb cTpaHULbI;
to — nocnegHAA 3aNUCb CTPAHULbI;

afterto — ogHO 13 cheayOWKUX 3HAYEHUI

afterto = MAX_INT — 3anpocuTb TO4HOE KOJIMYECTBO 3annceli, BO3BPaLLAaEMbIX STUM 3aMpOoCoM;

afterto > 0 — 3aNpocuTb KOINYECTBO 3anMcein NOc/ae OKOHYaHUA CTPaHNLbI;

afterto = 0 — urHopupoBsaTb.

ReadRecord

YuTaeT cneayioLyro 3anucb pesysibTaTta 3anpoca
Bbi30B:

bool ReadRecord (int64_t connecth )

Mapametpbl:

connecth — geckpunTop NOAKAOYEHMA K 6a3e AaHHbIX.

Bo3Bpawaemoe 3HayeHue:

WCTUHA, €C/IN €CTb elLe CTPOKM, I0Xb B NPOTUBHOM Cayyae.

Mpumep:

int sum=0;
while ( ReadRecord ( connecth ) )

{

int * v = GetFieldInt ( connecth, 2 );
if (v!=NULL)
sum += *v;

GetFieldCount

Bo3BpallaeT KOIMYECTBO No/el B TEKYLLEM pe3yibTaTe.
Bbi30B:

int GetFieldCount (int64_t connecth)

Mapametpbl:

connecth — peckpunTop NoAKAOYEHMA K 6a3e AaHHbIX.
Mpumep:

Int fcount = GetFieldCount ( connecth );
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GetFieldNameUTFS8

Bo3BpaluaeT 8-6UTHOE MMs TpebyemMoro nons B TEKYLLEM pe3ynbTaTe.
Bbi30B:

char * GetFieldNameUTF8 (int64_t connecth, int fieldnum, int * len )
Mapametpbl:

connecth — geckpunTop NoAKAOYEHUA K 6a3e AaHHbIX;

fieldnum — nnaekc nons;

len — yKasatenb Ha int 4na xpaHeHWA AMHbI BO3BPALLAEMOro MMEHU; MOXKeT MMeTb 3HadeHne NULL,
ec/n ANnHa He TpebyeTcs.

Mpumep:

int len;
char * fname = GetFieldNameUTF8 ( connecth, i, &len );

GetFieldNameUTF16

Bo3spaliaeT 16-6UTHOE MMA HAa3HAYEHHOIO NOJIA B TEKYLLEM Habope pe3ybTaTos.
Bbi30B:

wchar_t * GetFieldNameUTF16 (int64_t connecth, int fieldnum, int * len)
Mapamertpsbl:

connecth — geckpunTop NOAKAOYEHUA K 6a3e AaHHbIX;

fieldnum — nHgekc nons;

len — YKa3aTe/ib Ha int gna XpaHeHuA 4/IMHbI BO3BPALLAEMOro MMeHU; MoXKeT nmeTb 3HavyeHne NULL,
ecin ANnHa He TPE6VETCH.

Mpumep:

int len;
wchar_t * fname = GetFieldNameUTF16 ( connecth, i, &len );

GetFieldType

Bo3BpallaeT TN yKa3aHHOro NosiAa B TEKYLLEeM pe3ynbTaTe KaK O4HO U3 cneayowmx 3HAYEHUI:

enum CLIENT_DATA_TYPE

{
CLIENT_DATA_STRING,
CLIENT_DATA_INT,
CLIENT_DATA_INT64,
CLIENT_DATA_DOUBLE,
CLIENT_DATA_DATETIME,
CLIENT_DATA_URI,
CLIENT_DATA_VARTYPE
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BbizoB

CLIENT_DATA_TYPE GetFieldType(int64_t connecth, int fieldnum)
Mapametpbl:

connecth — feckpmMnTop noaxAtoUYeHUA K 6ase AaHHbIX;

fieldnum — nnaekc nons;

Mpumep:

CLIENT_DATA_TYPE fieldtype = GetFieldType ( connecth, fieldnum );

GetFieldInt

Bo3BpallaeT 3Ha4YeHMe Nona int B TeKywem pesysbTaTe.

Bbi3oB:

Int* GetFieldInt (int64_t connecth, int fieldnum )

Mapamertpsbl:

connecth — peckpunTop noakAoYeHUA K 6a3e JaHHbIX;

fieldnum — nHaekc nons.

Bo3Bpaliaemoe 3HaYeHue:

Returns a pointer to an int if field is not NULL; returns NULL otherwise.
Mpumep:

int * fieldvalue = GetFieldint ( connecth, fieldnum );

GetFieldInt64

Bo3BpaluaeT 3HaveHue noas int64_t. Tun int64_t He noaaep:KMBAETCA KaK TMN B 6ase AaHHbIX, HO
ncnosb3yeTcsa AN1A 3Ha4YeHuU arperatHoM GyHKLUMM cymmbl B 3anpocax SPARQL.

Bbi3oB:

int64_t* GetFieldInt64 (int64_t connecth, int fieldnum )

Mapametpbl:

connecth — geckpMnTop noaxtoYeHUA K 6ase AaHHbIX;

fieldnum — nHaekc nons.

Bosspaujaemoe 3HayeHue:

Bo3BpaluaeT yKasatenb Ha int64_t, ecan none He pasHo NULL; B npoTnBHOM cny4dae Bo3spaliaeT NULL.
Mpumep:

int64_t * fieldvalue = GetFieldInt64 ( connecth, fieldnum );
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GetFieldDouble

Bo3BpalaeTt 3HavyeHue noaa Tuna double. Tun double nogaep*knsaetca Kak TMn B 6ase AaHHbIX, a
TaK¥Ke MCNONb3yeTcA ANA 3HAa4YeHMM arperaTtHoM GyHKLMM avg B 3anpocax SPARQL.

Bbi30B:

double* GetFieldDouble (int64_t connecth, int fieldnum )
Mapametpbl:

connecth — geckpunTop NOAKAOYEHMA K 6a3e AaHHbIX;
fieldnum — nHaekc nons.

Bo3spauiaemoe 3HaYyeHue:

Bo3BpallaeT yKasaTe b Ha ABOMHOE 3HauYeHue, eciv none He paBHo NULL; B NpoTMBHOM cny4yae
Bo3BpaLaet NULL.

Mpumep:

double * fieldvalue = GetFieldInt64 ( connecth, fieldnum );

GetFieldDateTimeUTFS8

Bo3BpallaeT 3HayeHne nosa Tuna datetime.

Bbi3oB

char * GetFieldDateTimeUTF8 (int64_t connecth, int fieldnum, int * len )
Mapametpbl:

connecth — geckpunTop NOAKAOYEHMA K 6a3e AaHHbIX;

fieldnum — nHaekc nons;

len — yKasaTenb Ha int g xpaHeHWA SAMHbI BO3BPALLAEMOrO 3HAYEHUS; MOXKET MmeTb 3HaveHne NULL,
ec/n ANnHa He TpebyeTcs.

Bo3Bpaliaemoe 3HaYeHue:
Bo3BpallaeT yKasaTesnb Ha 8-6uTHyto cTpoky, ecnm nose He NULL; nHaye sosspawaet NULL..
Mpumep:

int len;
char * fieldvalue = GetFieldDateTimeUTF8 ( connecth, fieldnum, &len );
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GetFieldDateTimeUTF16

Bo3BpallaeT 3HavyeHne noaa Tuna datetime.

Bbi30B:

wchar_t * GetFieldDatetimeUTF16 (int64_t connecth, int fieldnum, int* len )
Mapametpbl:

connecth — geckpunTop NoAKAOYEHUA K 6a3e AaHHbIX;

fieldnum — nnaekc nons;

len — yKasatenb Ha int 4na xpaHeHWA A/ IMHbI BO3BPALLLAEMOr0 3HAYEHMA; MOXKET MMeTb 3HaveHne NULL,
ec/n ANnHa He TpebyeTcs.

Bo3spauiaemoe 3HaYyeHue:

Bo3BpallaeT ykasaTesib Ha CTPOKY € 16-6UTHOM KOANPOBKOWM, ecan noJsie He paBHo NULL; B npoTUBHOM
cnydae Bosspaltaet NULL.

Mpumep:

int len;
wchar * fieldvalue = GetFieldDateTimeUTF16 ( connecth, fieldnum, &len );

GetFieldStringUTF8

Bo3BpallaeT 3HaYeHMe Noas CTPOKOBOIo TUNa.

Bbi30B:

char * GetFieldStringeUTF8 (int64_t connecth, int fieldnum, int* len)
Mapamertpsbl:

connecth — feckpmnTop noaxAtoYeHUs K 6ase JaHHbIX;

fieldnum — nHaekc nons;

len — yKkazaTenb Ha int AN XpaHeHUA ANWHbBI BO3BPALLAEMOTr0o 3HaYEHNsA; MOXKET MMeTb 3HaueHue NULL,
ec/u o/inHa He TpebyeTtca.

Bo3spalllaemoe 3HaYeHue:
Bo3BpallaeT yKasaTenb Ha 8-6UTHyto cTpoky, ecnum none He NULL; nHaue sosspawaet NULL.
Mpumep:

int len;
char * fieldvalue = GetFieldStringUTF8 ( connecth, fieldnum, &len );

20



MporpammHbiit nHTepdeinc C++ ana NitrosBase RDF Storage

GetFieldStringUTF16

Bo3BpallaeT 3HaYeHue Nos CTPOKOBOIo TUNa.

Bbi30B:

wchar_t * GetFieldStringUTF16 (int64_t connecth, int fieldnum, int* len)
Mapametpbl:

connecth — geckpunTop NOAKAOYEHUA K Base AaHHbIX;

fieldnum — nnaekc nons;

len — yKasatenb Ha int 4na xpaHeHWA A/ IMHbI BO3BPALLLAEMOr0 3HAYEHMA; MOXKET MMeTb 3HaveHne NULL,
ec/n ANnHa He TpebyeTcs.

Bo3Bpaliaemoe 3HaueHue:
Bo3BpallaeT yKasaTenb Ha 16-6uTHyto cTpoky, ecaun none He NULL; nHaye sosspawaeT NULL.
Mpumep:

int len;
wchar_t * fieldvalue = GetFieldStringUTF16 ( connecth, fieldnum, &len );

Mprumepbl NPUNOIKEHU

B nanke C:\NitrosBaseRDF\Samples (gn1s Windows) nnu B nanke samples (a4 Linux) HaxoaaTca
npMMmepbl NPUAoXKeHUM, ncnonbsytowmx APl NitrosBase RDF Storage:

Samplel — npumep nNpocTeinwero NpuaoKeHua. KoHcoNbHOe NPUNoKeHWe coeanHsaeTca ¢ basoit person,
BbINOAHAET NpocToit SPARQL 3anpoc, 1 BbIBOAWT pe3yabTaT 3anpoca B KOHCO/b.

Sample2 — npumep moamouKaumm aaHHbIX (o6aBnAeHWe, yaaneHne n USMeHeHne AaHHbIX).

Sample3 — npumep NpuaoKeHUA Ans AeMOHCTpaUmMmM pa3brueHna Ha cTpaHuLbl. KoHcobHOe
NPUNONKEHWNE, KOTOPOE NOAK/oYaeTCa K 6ase AaHHbIX person, BbINOHAET NpocTol 3anpoc SPARQL u
pacnevaTblBaeT pesynbTaTbl HA HECKONbKMX CTPaHMLAX.
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