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1 Ââåäåíèå

UAKGQuery ïðåäñòàâëÿåò ñîáîé CORBA [2] ñåðâèñ äëÿ äîñòóïà ê ðåëÿöèîííûì
áàçàì äàííûõ. Îí ïðåäîñòàâëÿåò ïðîãðàììèñòó CORBA API, ïîçâîëÿþùåå
ýôôåêòèâíî èíòåðãèðîâàòü îáðàùåíèÿ ê áàçàì äàííûõ â îáùóþ èíôðàñòðóêòóðó
ðàñïðåäåëåííîãî CORBA ïðèëîæåíèÿ è îïðåäåëÿåò ðÿä îáúåêòîâ áîëåå
âûñîêîãî óðîâíÿ (ò. í. Collection), êîòîðûé óìåíüøàþò íåîáõîäèìîñòü â
íèçêîóðîâíåâîì ïðîãðàììèðîâàíèè SQL çàïðîñîâ.

Èñïîëüçóÿ UAKGQuery ìîæíî îðãàíèçîâàòü ýôôåêòèâíûé è îäíîðîäíûé
äîñòóï ê äàííûì èç ðàçíûõ èñòî÷íèêîâ, âíå çàâèñèìîñòè îò èõ ðàñïîëîæåíèÿ
è àðõèòåêòóðíûõ îãðàíè÷åíèé ÁÄ.

Ýòîò äîêóìåíò ïðåäñòàâëÿåò ñîáîé áîëåå èëè ìåíåå íåôîðìàëüíîå ââåäåíèå
â UAKGQuery. Ìàòåðèàë ðàñïîëîæåí íå ïî ñòåïåíè ñëîæíîñòè, à "òàê, êàê
óäîáíî ðàññêàçûâàòü". Ñòðîãîå è ïîëíîå îïèñàíèå UAKGQuery íàõîäèòñÿ
â Ñïðàâî÷íèêå [1] .

1.1 Èñòîðè÷åñêàÿ ñïðàâêà:

ñåðâèñ UAKGQuery âûðîñ èç ðåàëèçàöèè CosQuery [3], è íà÷àë ðàçâèâàòüñÿ
ñ 1998 ã. Ïîñëå àíàëèçà ìàñøòàáèðóåìîñòè è ïðîèçâîäèòåëüíîñòè ñòðóêòóðà
CosQuery API áûëà ïîëíîñòüþ ïåðñìîòðåíà. Íåêîòîðûå èç ïðèìåíåííûõ
ìåòîäîâ ïîñòðîåíèÿ ýôôåêòèâíûõ ðàñïðåäåëåííûõ ïðèëîæåíèÿõ ìîæíî íàéòè
â [7] [6]

1.2 Ïðåäâàðèòåëüíûå ñâåäåíèÿ

Ïðåäïîëàãàåòñÿ, ÷òî ÷èòàòåëü çíàêîì ñ àðõèòåêòóðîé CORBA [2] è èìååò
îïûò ðàáîòû ñ CORBA ïðèëîæåíèÿìè íà C++. (äëÿ èçó÷åíèÿ ìû ðåêîìåíäóåì
[5] ). Òàêæå ïðåäïîëàãàåòñÿ ÷òî ÷èòàòåëü çíàêîì ñ îñíîâàìè ðåëÿöèîííûõ
áàç äàííûõ. Ïîñëåäíÿÿ ãëàâà òàêæå òðåáóåò çíàêîìñòâà ñ òàêèìè ïîíÿòèÿìè
êàê òðàíçàêöèè, CORBA Transaction Service [4] è XA òðàíçàêöèè [8]. Âïðî÷åì,
ïðè ïåðâîì ÷òåíèè åå ìîæíî îïóñòèòü.

2 Îáùåå îïèñàíèå ìåõàíèçìà ðàáîòû

Ïðîöåññ ðàáîòû ïîëüçîâàòåëüñêîãî ïðèëîæåíèÿ ñ UAKGQuery âûãëÿäèò
ñëåäóþùèì îáðàçîì:

• Ïðèëîæåíèå èíèöèàëèçèðóåò ORB, Ïðè íåîáõîäèìîñòè, ñåðâèñ òðàíçàêöèé
è UAKGQueryService.

• Ïîëó÷àåò ññûëêó íà CORBA îáúåêò òèïà DBConnectionManager (ìåíåäæåð
ñîåäèíåíèé ñ áàçàìè äàííûõ), ïîñðåäñòâîì ìåõàíèçìà ðàçðåøåíèÿ
èíèöèàëüíûõ îáúåêòîâ â CORBA.
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• Ñîçäàåò Îáúåêò QueryManager, ñ ïîìîùüþ âûçîâà
DBConnectionManager::createQueryManager , êîòîðûé ïðåäîñòàâëÿåò
API äëÿ ñîçäàíèÿ è âûïîëíåíèÿ SQL çàïðîñîâ è êîëëåêöèé.

• Ïîëüçóÿñü QueryManager ìîæíî ëèáî

� ñðàçó ïîëó÷èòü ðåçóëüòàò SQL çàïðîñà,
� ñîçäàòü çàïðîñ äëÿ èíòåðàêòèâíîãî ÷òåíèÿ äàííûõ,
� ñîçäàòü êîëëåêöèþ è îáðàùàòüñÿ ê äàííûì èñïîëüçóÿ API êîëëåêöèè.

• Â êîíöå ðàáîòû íåîáõîäèìî óíè÷òîæèòü îáúåêò QueryManager, âûçâàâ
ìåòîä destroy.

3 Ïðîöåññ ïîäêëþ÷åíèÿ ê ÁÄ

Äëÿ òîãî, ÷òîáû óñòàíîâèòü ñîåäèíåíèå ñ áàçîé äàííûõ íåîáõîäèìî:

1. Èíèöèàëèçèðîâàòü CORBA îêðóæåíèå, ïîëüçóÿñü ôóíêöèåé CORBA::ORB_init

2. Èíèöèàëèçèðîâàòü ñåðâèñ, ïîëüçóÿñü ôóíêöèåé initUAKGQueryService .
Ýòà ôóíêöèÿ îïðåäåëåíà â çàãîëîâî÷íîì ôàéëå UAKGQueryInit.h .

3. Ïîëó÷èòü èíèöèàëüíûé îáúåêò ïî èìåíè "UAKGQueryService", ïîëüçóÿñü
ñòàíäàðòíûì ìåõàíèçìîì èíèöèàëüíûõ ññûëîê â CORBA.

4. Ïðåîáðàçîâàòü åãî ê òèïó DBConnectionManager.

5. Ïîëó÷èòü QueryManager.

Ýòî ìîæíî ïðîèëëþñòðèðîâàòü ñëåäóþùèì ôðàãìåíòîì êîäà íà C++ :

#include <iostream>
#include CORBA_H // äëÿ CORBA îêðóæåíèÿ
#include <UAKGQuery.h> // äëÿ UAKGQuery
#include <UAKGQueryInit.h> // äëÿ ìåòîäà èíèöèàëèçàöèè.

........

// èíèöèàëèçèðîâàòü ORB
orb = CORBA::ORB_init(argc,argv);

// èíèöèàëèçèðîâàòü UAKGQueryService
initUAKGQueryService(orb.in());

// ïîëó÷èòü èíèöèàëüíûé îáúåêò
CORBA::Object_var obj;
try {

obj = orb->resolve_initial_references("UAKGQueryService");
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}catch(const CORBA::ORB::InvalidName&){
std::cerr << argv[0] << ": can't resolve UAKGQueryService" << std::endl;
return 1;

}

if(CORBA::is_nil(obj)) {
std::cerr << argv[0] << ": UAKGQueryService is a nil object reference"
std::cerr << std::endl;
return 1;

}

// Ïðåîáðàçîâàòü åãî òèï â DBConnectionManager.
UAKGQuery::DBConnectionManager_var dbManager =

UAKGQuery::DBConnectionManager::_narrow(obj);
if (CORBA::is_nil(dbManager)) {

std::cerr << argv[0] << ": can't narrow dbManager to correct type" << std::endl;
return 1;

}

// Ïîëó÷èòü QueryManager, ñ ïîìîùüþ âûçîâà DBConnectionManager
UAKGQuery::QueryManager_var queryManager;
try {

queryManager =
dbManager->createQueryManager("skott","tiger","Oracle","Oracle8","");

}catch(UAKGQuery::QueryManagerNotFound){
std::cerr << argv[0] <<": can't find query manager." << std::endl;
return 1;

}

// now you can do something with QueryManager
..........
..........

//time to disconnect.
queryManager->destroy();

4 Ïðèìåð âûïîëíåíèÿ ïðîñòûõ çàïðîñîâ

Âûïîëíåíèå ïðîñòûõ çàïðîñîâ ìîæíî ïðîèçâåñòè, ïîëüçóÿñü ñåìåéñòâîì
ìåòîäîâ QueryEvaluator::åvaluate:

evaluate_rc, evaluate_records , evaluate_record , evaluate_records_inout ,
evaluate_rc_inout , evaluate_records_e , evaluate_rc_e ,
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ýòè ìåòîäû îòëè÷àþòñÿ òîëüêî òèïîì âõîäíûõ è âûõîäíûõ ïàðàìåòðîâ.
Ìû ñåé÷àñ ïðèâåäåì ïðîñòîé ïðèìåð îáðàùåíèÿ ê áàçå äàííûõ, à ïîòîì
ïðèñòóïèì ê îïèñàíèþ ïàðàìåòðîâ ìåòîäà è òèïîâ äàííûõ:

try {

UAKGQuery::OctSeq_var octSeq =
queryManager->evaluate_rc("select * from tab",

"SQL92",
RecordDescriptionAccess::empty(),
RecordAccess::emptyOctSeq()

);
}catch(const CosQuery::QueryInvalid& ex){

cerr << "QueryTypeInvalid:" << ex.why << endl;
}catch(const CosQuery::QueryTypeInvalid& ex){

cerr << "QueryTypeInvalid" << endl;
}catch(const CosQuery::QueryProcessingError& ex){

cerr << "QueryProcessingError:" << ex.why << endl;
}

×òî ýòî îçíà÷àåò:

• OctSeq � ýòî òèï ðåçóëüòàòà, îáîçíà÷àþùèé ïàêîâàííóþ ïîñëåäîâàòåëüíîñòü
áàéò. Äîñòóï ê íåé îñóùåñòâÿåòñÿ ñ ïîìîùüþ êëàññîâ RCReader è
RCWriter, î êîòîðûõ ìû ðàññêàæåì ïîñëå.

• "select * from tab" � ñîáñòâåííî òåêñò SQL çàïðîñà.

• "SQL92" - ôëàã çàïðîñà, ãäå ìîæíî óêàçûâàòü ÿçûê çàïðîñà è äðóãèå
ïàðàìåòðû, òàêèå êàê "êîëè÷åñòâî ñ÷èòûâàåìûõ çà îäèí ðàç çàïèñåé".

• RecordDescriptionAccess - êîíñòàíòà òèïà RecordDescription: â íåé ñîäåðæèòñÿ
îïèñàíèå âõîäíûõ ïàðàìåòðîâ çàïðîñà. Òàê êàê â íàøåì çàïðîñå
ìû íå ïåðåäàåì íèêàêèõ ïàðàìåòðîâ, ìû ïåðåäàåì òóäà êîíñòàíòó,
ñîäåðæàùóþ ïóñòîå çíà÷åíèå. Îíà îïðåäåëåíà â êëàññå RecordDescrip-
tionAccess ñ òåì, ÷òîáû íå îïðåäåëÿòü:

UAKGQuery::RecordDescription emptyDescription;
emptyDescription.length(0);

ïåðåä êàæäûì âûçîâîì çàïðîñà áåç ïàðàìåòðà.

• RecordAccess::emptyOctSeq - ñîáñòâåííî ïàðàìåòðû çàïðîñà. Îíè ó
íàñ äîëæíû áûòü â òîé-æå ôîðìå, ÷òî è âîçâðàùàåìîå çíà÷åíèå. Êàê
âû íàâåðíîå óæå äîãàäàëèñü, RecordAccess::emptyOctSeq() âîçâðàùàåò
ïóñòóþ êîíñòàíòó.
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Òåïåðü äëÿ ïîëíîòû êàðòèíû ïðèâåäåì ôóíêöèþ ïå÷àòè ïîëó÷åííîé
èíôîðìàöèè, à ïîòîì ïåðåéäåì ê ðàññêàçó î òèïàõ äàííûõ.

void printRC(std::ostream& out, const UAKGQuery::OctSeq& octSeq)
{
RCHeader header;
CORBA::ULong pos=0;
RCReader::readHeader(header,pos,octSeq);
out << "Header: nRecords=" << header.nRecords << endl;
out << "Header: nFields=" << header.nFields << endl;
for(CORBA::Long nRecord=0; nRecord<header.nRecords; ++nRecord){

for(CORBA::ULong nField=0; nField<header.nFields; ++nField){
FieldValue_var fv = RCReader::readField(pos,octSeq);
CORBA::String_var str = FieldValueAccess::getAsString(fv);
out << str ;
out << "|";

}
out << '\n';

}
}

5 Òèïû äàííûõ

5.1 FieldValue

Ýòîò òèï äàííûõ ïðåäñòàâëÿåò çíà÷åíèå ïîëÿ â áàçå äàííûõ. Îí îïðåäåëåí
â ìîäóëå CosQueryCollection êàê:

///
typedef boolean Null;

/**
* this union represent one field in DB
**/

union FieldValue switch(Null){
case FALSE : Value v;

};

Value ìîæåò èìåòü çíà÷åíèå îäíîãî èç ñëåäóþùèõ òèïîâ:

/**
* what can be not null value in DB:
**/

union Value switch(FieldType) {
///
case TypeBoolean: boolean b;
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///
case TypeChar: char c;
///
case TypeOctet: octet o;
///
case TypeShort : short s;
///
case TypeUShort : unsigned short us;
///
case TypeLong : long l;
///
case TypeULong : unsigned long ul;
///
case TypeFloat : float f;
///
case TypeDouble : double d;
///
case TypeString : string str;
///
case TypeObject : Object obj;
///
case TypeSmallInt : short si;
///
case TypeInteger : long i;
///
case TypeReal : float r;
///
case TypeDoublePrecision : double dp;
///
case TypeCharacter : string ch;
///
case TypeDecimal : Decimal dec;
///
case TypeNumeric : Decimal n;
///
case TypeDateTime : DateTime dt;
///
case TypeRaw : sequence<octet> raw;
///
case TypeWString : wstring wstr;
///
case TypeBlob : Blob bl;
///
case TypeClob : Clob cl;
///
case TypeWclob : Wclob wcl;
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};

Ñîîòâåòñòâèå SQL òèïîâ äàííûõ è CORBA òèïîâ ïðèâåäåíî â ñëåäóþùåé
òàáëèöå:

CORBA SQL_ORACLE SQL_InterBase
TypeBoolean boolean CHAR(1)[in] CHAR(1)[in]
TypeChar char CHAR(1) CHAR(1)
TypeOctet octet CHAR(1)[in] CHAR(1)[in]
TypeShort short NUMBER(5, 0) SMALLINT
TypeUShort unsignedshort NUMBER(5, 0) SMALLINT
TypeLong long NUMBER(10, 0) INTEGER
TypeULong unsignedlong NUMBER(10, 0) INTEGER
TypeF loat float NUMBER(x, y) x < 5 ∧ y > 0 FLOAT
TypeDouble double NUMBER(x, y) x > 5 ∧ y > 0 DOUBLEPRECISION
TypeString string V ARCHAR2(X) V ARCHAR(X)
TypeObject Object V ARCHAR2(X) ∨ UDF V ARCHAR(X)
TypeSmallInt short NUMBER(5, 0) SMALLINT
TypeInteger long NUMBER(10, 0) INTEGER
TypeReal, FLOAT

TypeDoublePrecision DOUBLEPRECISION
TypeCharacter CHAR(1)[in]
TypeDecimal CosQueryCollection :: Decimal NUMBER(x, y) ∧ x > 10 NUMERIC
TypeNumeric CosQueryCollection :: Decimal NUMERIC
TypeDateT ime CosQueryCollection :: DateT ime DATE DATE
TypeRaw sequence < octet > LOB

TypeLongRaw sequnece < octet > BLOB
TypeLongString sequence < char > CLOB
TypeLongRaw sequnece < octet > BLOB BLOB
TypeLongString sequence < octet >
TypeWString wstring NCHAR,NV ARCHAR

TypeLongWString sequence < octet >
TypeBlob CosQueryCollection :: Blob BLOB BLOB
TypeClob CosQueryCollection :: Clob CLOB BLOB
TypeWclob CosQueryCollection :: Wclob NCLOB BLOB

5.1.1 FieldValueAccess

Ñî çíà÷åíèÿìè FieldValue ïðîùå âñåãî ðàáîòàòü ñ ïîìîùüþ êëàññà Field-
ValueAccess, â êîòîðîì îïðåäåëåíû ìåòîäû äîñòóïà ê çíà÷åíèÿì â ôîðìå,
áîëåå óäîáíîé ïî ñðàâíåíèþ ñî ñòàíäàðòíûì îòîáðàæåíèåì IDL â C++,

• FieldValueAccess::isNil(const FieldValue& fv) âîçâðàùàåò 1, åñëè
fv NIL, 0 â ïðîòèâíîì ñëó÷àå.

if (FieldValueAccess::isNil(myRecord[0])) {
std::cout << "NIL here" << std::endl;

}

• FieldValueAccess::setNil(FieldValue& fv) óñòàíàâëèâàåò fv â NIL.

• Äëÿ êàæäîãî òèïà äàííûõ XXX åñòü ôóíêöèè FieldValueAccess::setXXX
è FieldValueAccess::getXXX äëÿ óñòàíîâêè è ÷òåíèÿ FieldValue. òàê,
íàïðèìåð:
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CORBA::Long x = FieldValueAccess::getLong(fv); // ïðî÷èòàòü CORBA::Long èç fv
FieldValueAccess::setLong(fv, 1); // óñòàíîâèòü fv â 1.

Åñëè ïðè ÷òåíèè çíà÷åíèÿ, fv èìååò çíà÷åíèå NIL, òî âûçûâàåòñÿ
ïðåðûâàíèå FieldValueIsNull. Åñëè fv èìååò äðóãîé òèï, òî áðîñàåòñÿ
ïðåðûâàíèå InvalidFieldTypeException

• FieldValueAccess::setAsString è getAsString ïîçâîëÿåò ðàáîòàòü ñ Field-
Value êàê ñî ñòðîêàìè.

• Íàêîíåö, ñàì êëàññ FieldValueAccess îïðåäåëåí â $(prefix)/include/CosQueryFacade ,
ïîýòîìó äëÿ òîãî, ÷òîáû èì ïîëüçîâàòüñÿ íåîáõîäèìî âêëþ÷èòü ôàéë
CosQueryFacade/FieldValueAccess.h

#include <CosQueryFacade/FieldValueAccess.h>

5.2 Record, RecordSeq

Record ñîîòâåòñòâóåò îäíîé çàïèñè ÁÄ, è ïðåäñòàâëÿåò ñîáîé ïðîñòî ïîñëåäîâàòåëüíîñòü
FieldValue. RecordSeq - ïîñëåäîâàòåëüíîñòü çàïèñåé. Ò. å. IDL îïðåäåëåíèÿ
ñëåäóþùèå:

typedef sequence<FieldValue> Record;
typedef sequence<Record> RecordSeq;

Ê ïðèìåðó, çàïèñü èç äâóõ ïîëåé: öåëîãî '2' è ñòðîêè 'qqq', ìîæåò áûòü
ñôîðìèðîâàíà ñëåäóþùåé ïîñëåäîâàòåëüíîñòüþ êîìàíä:

Record_var record = new Record;
record->length(2);
FieldValueAccess::setShort(record[0],2);
FieldValueAccess::setString(record[1],"qqq");

5.2.1 RecordAccess

Ñîîòâåòñòâóþùèé Facade êëàññ RecordAccess îïðåäåëÿåò:

• êîíñòàíòó - ïóñòóþ çàïèñü RecordAccess::empty()

• êîíñòàíòó - ïóñòóþ ïîñëåäîâàòåëüíîñòü çàïèñåé RecordAccess::emptySeq()

• êîíñòàíòó - ïóñòóþ äâîè÷íóþ ïîñëåäîâàòåëüíîñòü RecordAccess::emptyOctSeq

• ñòàòè÷åñêèé ìåòîä, ïðåîáðàçóþùèé Record â RecordSeq ñ îäíèì ýëåìåíòîì:
RecordAcess::createRecordSeq .

• Ñåìåéñòâî ñòàòè÷åñêèõ ìåòîäîâ addXxxField, äîáàâëÿþùåå ïîëå òèïà
Xxx â êîíåö çàïèñè.
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Ê ïðèìåðó, òàêóþ æå ïîñëåäîâàòåëüíîñòü çàïèñåé, êàê è â ïðåäûäóùåì
ïðèìåðå ìîæíî ñôîðìèðîâàòü èñïîëüçóÿ êëàññ RecordAccess ñëåäóþùèì
îáðàçîì:

Record_var record = new Record(RecordAccess::empty());
RecordAccess.addShortField(2);
RecordAccess.addStringField("qqq");

5.2.2 SRecord

Ýòî åùå îäèí "ñèíòàêñè÷åñêèé ñàõàð" äëÿ ïðåäñòàâëåíèÿ çàïèñåé.

SRecord sr;
sr._short(2)._string("qqq");
fun(sr.in());

5.3 OctSeq, RCHeader

Âî âñåõ èíòåðôåéñàõ UAKGQuery ïðîãðàììèñòó ïðåäîñòàâëÿåòñÿ âûáîð:
ïåðåäàâàòü äàííûå êàê ïîñëåäîâàòåëüíîñòü çàïèñåé èëè êàê äâîè÷íóþ ïîñëåäîâàòåëüíîñòü
â RC-êîäèðîâàíèè .

Ñìûñë èñïîëüçîâàíèÿ ïðîñòîé äâîè÷íîé ïîñëåäîâàòåëüíîñòè (OctSeq)
çàêëþ÷åòñÿ â òîì, ÷òî UAKGQuery îïðåäåëÿåò ñâîå ñîáñòâåííîå êîäèðîâàíèå
ïîñëåäîâàòåëüíîñòåé çàïèñè â äâîè÷íûé ïîòîê, áîëåå ýôôåêòèâíîå ÷åì ñòàíäàðòíûé
GIIOP. Ýòî ïîçâîëÿåò äîñòè÷ü ïðîèçâîäèòåëüíîñòè ïåðåäà÷è äàííûõ, ñðàâíèìîé
ñ ìàêñèìàëüíî òåîðåòè÷åñêè-âîçìîæíîé.

OctSeq îïðåäåëåí íà óðîâíå IDL ïðîñòî êàê ïîòîê áàéò:

typedef sequence<octet> OctSeq;

Ïîëíîå BNF îïðåäåëåíèå RC êîëèðîâàíèå ñìîòðèòå â ïðèëîæåíèè 3
14. Âû â íåì íóæäàåòåñü òîëüêî â òîì ñëó÷àå, êîãäà âàì íåîáõîäèìî
÷èòàòü/ïèñàòü RC ïîñëåäîâàòåëüíîñòü áåç ïîìîùè UAKGQueryService.

Äëÿ ÷òåíèÿ/çàïèñè RC-ïîñëåäîâàåòëüíîñòè UAKGQuery ïðåäñòàâëÿåò
êëàññû RCWriter è ñîîòâåòñòâåííî RCReader.

Ïî÷åìó èñïîëüçóåòüñÿ OctSeq � ïîòîìó ÷òî UAKGQuery îïðåäåëÿåò
ñîáñòâåííîå êîäèðîâàíèå çàïèñåé áàç äàííûõ â äâîè÷íóþ ñèñòåìó, êîòîðàÿ
áîëåå ýôôåêòèâíà ÷åì GIOP. Ñ UAKGQuery âîçìîæíî äîñòè÷ü òåîðåòè÷åñêè
ìàêñèìàëüíîé ïðîèçâîäèòåëüíîñòè ïåðåäà÷è äàííûõ.

OctSeq îïðåäåëÿåòñÿ â IDL êàê ïîñëåäîâàòåëüíîñòü áàéòîâ:

typedef sequence<octet> OctSeq;

5.3.1 RCReader

RCReader - êëàññ, ñ íàáîðîì ñòàòè÷åñêèõ ìåòîäîâ äëÿ ÷òåíèÿ-çàïèñè RC-
ïîòîêîâ.
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×òîáû ïðî÷èòàòü ïîòîê ìû äîëæíû ñíà÷àëà ïðî÷èòàòü çàãîëîâîê, ïîòîì
îïðåäåëèòü êîëè÷åñòâî çàïèñåé â ïîòîêå è ïðî÷èòàòü çàïèñè.

Ñòðóêòóðà çàãîëîâêà èìååò ñëåäóþùèé âèä:

struct RCHeader
{

octet version; // âåðñèÿ ïðîòîêîëà
long nRecords; // êîëè÷åñòâî çàïèñåé â ïîòîêå
unsigned long nFields; // êîëè÷åñòâî ïîëåé â îäíîé çàïèñè.

};

Âåðíåìñÿ ê ôóíêöèè printRC, êîòîðàÿ ÷èòàåò RC ïîòîê è ðàññìîòðèì
åå ïîäðîáíåå:

RCHeader header;
CORBA::ULong pos=0;
RCReader::readHeader(header,pos,octSeq);
out << "Header: nRecords=" << header.nRecords << endl;
out << "Header: nFields=" << header.nFields << endl;

Êàê ìû âèäèì, RCReader::readHeader(header,pos,octSeq) çàïîëíÿåò çàãîëîâîê
header è óñòàíàâëèâàåò pos íà èíäåêñ ïåðâîé çàïèñè â ïîòîêå.

for(CORBA::Long nRecord=0; nRecord<header.nRecords; ++nRecord){
for(CORBA::ULong nField=0; nField<header.nFields; ++nField){

FieldValue_var fv = RCReader::readField(pos,octSeq);
printField(out,fv);
out << "|";

}
out << endl;

}

RCReader::readField ÷èòàåò ïîëå è óñòàíàâëèâàåò pos íà èíäåêñ ñëåäóþùåãî
ïîëÿ.

Âîçìîæíî îäíèì âûçîâîì ïðî÷èòàòü öåëóþ çàïèñü (ò. å. ïðåäûäóùèé
ôðàãìåíò ìîæíî ïåðåïèñàòü ñëåäóþùèì îáðàçîì:

for(CORBA::Long nRecord=0; nRecord<header.nRecords; ++nRecord){
Record_var record = RCReader::readRecord(pos,octSeq);
printRecord(out,fv);

}

Èëè ñðàçó ïîñëåäîâàòåëüíîñòü çàïèñåé:

RecordSeq_var recordSeq = RCReader::readRecordSeq(pos,octSeq);

Ïîäðîáíî RCReader èíòåðôåéñ ðàññìîòðåí â ñïðàâêå ïî API.
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5.3.2 RCWriter

RCWriter ïðåäîñòàâëÿåò èíòåðôåéñ äëÿ çàïèñè ïîòîêà. Ñëåäóþùèé ôðàãìåíò
ñîçäàåò ïîòîê è çàïèñûâàåò â íåãî îäíó çàïèñü:

UAKGQuery::OctSeq_var octSeq = new OctSeq;
CORBA::ULong pos;
RCWriter::writeHeader(1,record.length(),pos,octSeq);
RCWriter::writeRecord(record,pos,octSeq);

Åñòåñòâåííî, ìîæíî çàïèñûâàòü êàê îòäåëüíûå ïîëÿ, òàê è ïîñëåäîâàòåëüíîñòè
çàïèñåé.

Çàìåòèì, ÷òî çàïèñàòü êîëè÷åñòâî ïîëåé ìîæíî è ïîñëå òîãî, êàê ìû
çàïèñàëè äàííûå. Ò. å. ñëåäóþùèé êîä:

UAKGQuery::OctSeq_var octSeq = new OctSeq;
CORBA::ULong pos;
RCWriter::writeHeader(1,record.length(),pos,octSeq);
RCWriter::writeRecord(record,pos,octSeq);
RCWriter::writeRecordSeq(recordSeq,pos,octSeq);
RCWriter::writeNRecords(recordSeq.length()+1);

áóäåò ðàáîòàòü.

5.4 RecordDescription

RecordDescription - ýòî îïèñàíèå çàïèñè â ÁÄ. Îïðåäåëåí ñ ïîìîùüþ ñëåäóþùåãî
IDL èíòåðôåéñà:

/**
* struct for description of field size.
* name: name of field in DB.
* ValueType: field type.
* size: size of field in bytes. (for strings: include \0, i. e.
* for VARCHAR(x) size is x+1
* precision (have sence only for NUMERIC types) - precision.
* scale (have sence only for NUMERIC types) - scale, as signed byte.
**/

struct FieldDescription{
string name; // Èìÿ ïîëÿ.
CosQueryCollection::FieldType type; // òèï ïîëÿ
unsigned long size; // ðàçìåð ïîëÿ â áàéòàõ
unsigned short precision; // òî÷íîñòü (èìååò ñìûñë òîëüêî äëÿ äåñÿòè÷íûõ)
short scale; // ê-ñòâî çíàêîâ ïîñëå çàïÿòîé.

};
typedef sequence<FieldDescription> RecordDescription;
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Ò. å. çíàÿ RecordDescription ìû ìîæåì îïðåäåëèòü èìåíà è òèïû ïîëåé
â çàïèñè.

Wrapper êëàññ, ïðåäîñòàâëÿþùèé óäîáíûé äîñòóï ê RecordDescription
íàçûâàåòñÿ RecordDescriptionAccess.

6 Âûïîëíåíèå çàïðîñîâ

Èòàê, êàê ìû óæå ãîâîðèëè � âûïîëíåíèå çàïðîñà ïðîèçâîäèòñÿ ñ ïîìîùüþ
ñåìåéñòâà ìåòîäîâ evaluate_xxx îþúåêòà QueryManager.

6.1 Çàïðîñû áåç ïàðàìåòðîâ

Ðàññìîòðèì åùå ðàç ïðèìåð âûïîëíåíèÿ ïðîñòîãî çàïðîñà:

try {

UAKGQuery::OctSeq_var octSeq = queryManager->evaluate_rc("select * from tab","SQL92",
RecordDescriptionAccess::empty(),
RecordAccess::emptyOctSeq());

}catch(const CosQuery::QueryInvalid& ex){
cerr << "CosQuery::QueryTypeInvalid:" << ex.why << endl;

}catch(const CosQuery::QueryTypeInvalid& ex){
cerr << "QueryTypeInvalid" << endl;

}catch(const CosQuery::QueryProcessingError& ex){
cerr << "QueryProcessingError:" << ex.why << endl;

}

Òåïåðü ìû óæå çíàåì, ÷òî:

• Âîçâðàùàåìîå çíà÷åíèå ïðåäñòàâëÿåò ñîáîé ïîñëåäîâàòåëüíîñòü â RC-
êîëèðîâàíèè.

• Ïåðâûé ïàðàìåòð - ñîáñòâåííî SQL çàïðîñ.

• Âòîðîé ïàðàìåòð - ôëàãè çàïðîñà.

• Òðåòèé ïàðàìåòð - òèï ïàðàìåòðîâ çàïðîñà. Â äàííîì ñëó÷àå òàê êàê ó
çàïðîñà íåò ïàðàìåòðîâ, òî ìû åìó ïåðåäàåì ïóñòîå îïèñàíèå çàïèñè.

• ×åòâåòðûé ïàðàìåòð - ñîáñòâåííî ïàðàìåòðû çàïðîñà.

Çàìåòèì, ÷òî ñëó÷àé âûïîëíåíèÿ çàïðîñà áåç ïàðàìåòðà ñëó÷àåòñÿ äîâîëüíî
÷àñòî, ïîýòîìó ìû îïðåäåëèëè äëÿ íåãî ñïåöèàëüíûå ìåòîäû: evaluate_rc_e
è evaluate_records_e â êîòîðûõ íåò ïàðàìåòðîâ çàïðîñà.

Ò. å. ýòîò-æå çàïðîñ ìîæíî çàïèñàòü áîëåå êîìïàêòíî:
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try {

UAKGQuery::OctSeq_var octSeq = queryManager->evaluate_rc_e("select * from tab","SQL92");

}catch(const CosQuery::QueryInvalid& ex){
cerr << "QueryTypeInvalid:" << ex.why << endl;

}catch(const CosQuery::QueryTypeInvalid& ex){
cerr << "QueryTypeInvalid" << endl;

}catch(const CosQuery::QueryProcessingError& ex){
cerr << "QueryProcessingError:" << ex.why << endl;

}

\end{verbatrim}

Ñåìåéñòâî ìåòîäîâ \verb|evaluate_records| ïðèíèìàåò è âîçâðàùàåò ïàðàìåòðû
êàê ïîñëåäîâàòåëüíîñòè çàïèñåé.

\begin{verbatim}
RecordSeq_var records;
try {
records = queryManager->evaluate_records_e("select * from tab","SQL92");

}catch(const CosQuery::QueryInvalid& ex){
cerr << "QueryTypeInvalid:" << ex.why << endl;

}catch(const CosQuery::QueryTypeInvalid& ex){
cerr << "QueryTypeInvalid" << endl;

}catch(const CosQuery::QueryProcessingError& ex){
cerr << "QueryProcessingError:" << ex.why << endl;

}

\subsection{ Âûïîëíåíèå çàïðîñîâ ñ ïàðàìåòðàìè }

Ñìûñë ïîÿâëåíèÿ RecordDescription â ïàðàìåòðàõ evaluate -- îïèñàíèå çàïèñè,
êîòîðàÿ ïîäàåòñÿ íà âõîä çàïðîñà. ×åòâåðòûé ïàðàìåòð -- ñîáñòâåííî ïàðàìåòðû.

Ïðîèëëþñòðèðóåì ýòî íà ïðèìåðå âûïîëíåíèÿ çàïðîñà:
\begin{verbatim}
select name from empls where id=:ID

Ãäå :ID � îäèí èç ïàðàìåòðîâ çàïðîñà òèïà CORBA::Long.

char* getEmployeeNameById(long id)
{

RecordDescription paramsDescription;
RecordDescriptionAccess::appendLong(paramsDescription, "ID");
Record_var params = new Record;
params->length(1);
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FieldValueAccess::setLong(params[0],id);
RecordSeq_var retval = queryManager->evaluate_record(

"select name from empls where id=:ID","",
paramsDescription, params);

if (retval->length()==0) {
throw IncorrectEmployeeId(id);

}
return FieldValueAccess::createString(retval[0][0]);

}

Çàìåòèì, ÷òî host ïåðåìåííûå ìîãóò èñïîëüçîâàòüñÿ êàê äëÿ ïåðåäà÷è
èíôîðìàöèè â DB, òàê è äëÿ èçâëå÷åíèÿ, íàïðèìåð ñ ïîìîùüþ SQL êîíñòðóêöèè
select into.

Äëÿ ýòèõ öåëåé ïðåäóñìîòðåíî ñåìåéñòâî ìåòîäîâ evaluate_*_inout .

6.2 Batch âûïîëíåíèå çàïðîñîâ ñ ïàðàìåòðàìè

Â òîì ñëó÷àå, êîãäà áàçà äàííûõ ïîääåðæèâàåò ò.í. ïàêåòíûé ðåæèì èñïîëíåíèÿ,
âû ìîæåòå ïåðåäàòü êàê ïàðàìåòð ïîñëåäîâàòåëüíîñòü çàïèñåé. Â ýòîì
ñëó÷àå ýôôåêò âûïîëíåíèÿ çàïðîñà áóäåò òàêîé æå, êàê è ïîñëåäîâàòåëüíîå
âûïîëíåíèå íåñêîëüêèõ çàïðîñîâ ñ îäíîé çàïèñüþ, êàê ïàðàìåòðîì.

Äëÿ Oracle âåðñèè 8.0 ýòî ìîãóò áûòü òîëüêî îáðàùåíèÿ ê PL/SQL
ïðîöåäóðàì, âåðñèè 8.1 è 9 - íåêîòîðûå âèäû insert, update è delete çàïðîñîâ.

7 Èíòåðôåéñ Query

Èñïîëüçîâàíèå evaluate íå ïîêðûâàåò âñåãî ñïåêòðà ðàáîòû ñ ÁÄ. Îñíîâíûå
íåäîñòàòêè:

1. Ìû âûíóæäåííû ïîëó÷àòü âñå äàííûå çàïðîñà çà 1 ðàç.

2. Ìû äîëæíû çíàòü çàðàíåå ñòðóêòóðó ïîëó÷àåìûõ äàííûõ.

3. Ìû êàæäûé ðàç èíòåðïðåòèðóåì SQL.

Áîëåå ïîëíîå èñïîëüçîâàíèå âîçìîæíîñòåé ðåëÿöèîííîé ÁÄ äîñòèãàåòñÿ
ñ èñïîëüçîâàíèåì èíòåðôåéñà Query.

interface Query
{

/**
*@return owner of query
**/

readonly attribute QueryManager query_mgr;
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/**
*@return text of query.
*/

readonly attribute string queryText;

/**
* return status of query: i.e:
* complete when query is executed, otherwise incomplete
*/

CosQuery::QueryStatus get_status ();

/**
* prepare query for executing.
* if query have no parameters, paramsDescription must be empty
* sequence.
*/

void prepare_query(in RecordDescription paramsDescription)
raises(CosQuery::QueryProcessingError);

/**
* synonim for prepare_query
**/

void prepare(in RecordDescription paramsDescription)
raises(CosQuery::QueryProcessingError);

/**
* execute query
*@params octSeq_ records of execute parameters, coded as RCSeq
* (note, that prepare parameters is record descriptio of execute
* record).
**/

void execute_rc(in OctSeq octSeq_)
raises(CosQuery::QueryProcessingError);

/**
* execute query with inout parameters
*@params octSeq_ records of execute parameters, coded as RCSeq
**/

void execute_rc_inout(inout OctSeq octSeq_)
raises(CosQuery::QueryProcessingError);

/**
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* execute query
*@params records -- query host parameters in RecordSeq
* (query will be evaluated records.length() times)
**/

void execute_records(in RC::RecordSeq records)
raises(CosQuery::QueryProcessingError);

/**
* execute query
*@params record_ -- query host parameters in one recod
**/

void execute_record(in CosQueryCollection::Record record_)
raises(CosQuery::QueryProcessingError);

///
void execute_records_inout(inout RC::RecordSeq recordSeq_)

raises(CosQuery::QueryProcessingError);

///
RecordDescription get_result_description()

raises(CosQuery::QueryProcessingError,
QueryNotPrepared);

/**
* get description of records parameters
*@precondition
* must be called after prepare
**/

RecordDescription get_parameters_description()
raises(CosQuery::QueryProcessingError);

///
RC::RecordSeq get_all_parameters_records()

raises(CosQuery::QueryProcessingError);

///
RC::RecordSeq get_parameters_records(in StringSeq neededFields)

raises(CosQuery::QueryProcessingError,
InvalidParameterName);

///
OctSeq get_all_parameters_rc()

raises(CosQuery::QueryProcessingError);

///
OctSeq get_parameters_rc(in StringSeq fieldNames)
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raises(CosQuery::QueryProcessingError,
InvalidParameterName);

/**
*@returns number of fetched rows.
*/

unsigned long get_row_count()
raises(CosQuery::QueryProcessingError);

/**
* fetch query result in records.
* @param numberOfRecords -- number of records to fetch.
* 0 means, that we want to fetch all records.
* @param more -- true, if status is incomplete (i.e. we can query
* more results), otherwise false.
* @returns fetched rows packed in RC coding to octet sequence.
**/

OctSeq fetch_rc(in unsigned long numberOfRecords, out boolean more)
raises(CosQuery::QueryProcessingError);

/**
* synonim for fetch_rc.
*/

OctSeq get_result_rc(in unsigned long numberOfRecords)
raises(CosQuery::QueryProcessingError);

/**
* fetch query result in records.
* @param numberOfRecords -- number of records to fetch.
* 0 means, that we want to fetch all records.
* @param more -- true, if status is incomplete (i.e. we can query
* more results), otherwise false.
* @returns fetched records.
**/

RC::RecordSeq fetch_records(in unsigned long numberOfRecords,
out boolean more)

raises(CosQuery::QueryProcessingError);

/**
* synonim for fetch_records
*/

RC::RecordSeq get_result_records(in unsigned long numberOfRecords)
raises(CosQuery::QueryProcessingError);

/**
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* skip N records without retrieving.
*@returns actual number of skipped records.
*/

unsigned long skip(in unsigned long numberOfRecords,
out boolean more)

raises(CosQuery::QueryProcessingError);

/**
* request Blob for filling query parameters
*@returns empty Blob for writing only.
*/

CosQueryCollection::Blob create_blob()
raises(CosQuery::QueryProcessingError);

/**
* request Clob for filling query parameters
*@returns empty Clob for writing only.
*/

CosQueryCollection::Clob create_clob()
raises(CosQuery::QueryProcessingError);

/**
* request Wclob for filling query parameters
*@returns empty Wclob for writing only.
*/

CosQueryCollection::Wclob create_wclob()
raises(CosQuery::QueryProcessingError);

/**
*@return last error.
* if Query is ok, code in error is 0.
*/

QueryError get_last_error();

/**
* destroy query, which not longer needed
**/

void destroy();

};

Ïðè ðàáîòå ñ Query ïðîãðàììèñò äîëæåí ïðèäåðæèâàòüñÿ ñëåäóþùåé
ïîñëåäîâàòåëüíîñòè äåéñòâèé:
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1. ñîçäàòü çàïðîñ, èñïîëüçóÿ ìåòîä QueryManager::create_query .

2. ïîäãîòîâèòü çàïðîñ ê âûïîëíåíèþ, âûçâàâ ìåòîä Query::prepare . Ïàðàìåòðîì
ýòîãî ìåòîäà ÿâëÿåòñÿ îïèñàíèå çàïèñè âõîäíûõ ïàðàìåòðîâ çàïðîñà.

3. âûïîëíèòü çàïðîñ ïðè ïîìîùè êàêîãî-ëèáî èç ìåòîäîâ ñåìåéñòâà Query::execute_xx .

4. èçâëå÷ü äàííûå ïðè ïîìîùè ìåòîäîâ ñåìåéñòâà Query::fetch_xx

5. óäàëèòü íåíóæíûé çàïðîñ.

Ê ïðèìåðó, òèïè÷íàÿ çàäà÷à "ïîëó÷åíèå èìåíè ðàáîòíèêà ïî id" áóäåò
âûãëÿäåòü ñëåäóþùèì îáðàçîì:

Query_var query = queryManager->create_query(
"select name from empls where id=:ID","");

query->prepare(paramsDescription);
query->execute_record(params);
RecordSeq_var retval = query->fetch_rc(0);
query->destroy();

7.1 Prepared Query

Çàïðîñ ìîæíî ïîäãîòîâèòü, âûçâàâ ôóíêöèþ prepare 1 ðàç, à ïîòîì ìíîãî
ðàç èñïîëíÿòü, ìåíÿÿ òîëüêî çíà÷åíèÿ ïàðàìåòðîâ. Ýòî áîëåå ýôôåêòèâíî
äëÿ ÷àñòî ïîâòîðÿþùèõñÿ çàïðîñîâ, òàê êàê àíàëèç SQL ïðåäëîæåíèÿ è
ïåðåäà÷à îïèñàíèé ïàðàìåòðîâ ïðîèçâîäèòñÿ òîëüêî 1 ðàç.

Òèïè÷íîå èñïîëüçîâàíèå ýòîé òåõíèêè ìîæíî ïðîèëëþñòðèðîâàòü ñëåäóþùèìè
ôðàãìåíòàìè êîäà:

class EmployeeManager
{
Query id2nameQuery_;

....

public:

char* getNameById();

};

void EmployeeManager::init()
{
....
id2nameQuery_ = qm_->create_query("select name from empls where id=:id","");
id2nameQuery_->prepare(paramsDescription);
.....
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}

char* EmployeeManager::getNameById(CORBA::Long id)
{
Record params(1);
FieldValueAccess::setLong(params[0],id);
id2nameQuery_ ->execute_record(params);
.....

}

EmployeeManager::~EmployeeManager()
{

.....
id2nameQuery_->destroy();
....

}

Ò. å. ìû ïîìåùàåì ñîçäàíèå è èíèöèàëèçàöèþ çàïðîñà â ñåêöèþ èíèöèàëèçàöèè
êëàññà, óäàëåíèå çàïðîñà � â äåñòðóêòîð, à â ôóíêöèè êîòîðàÿ äåëàåò
ðåàëüíóþ ðàáîòó ïîìåùàåì ñîáñòâåííî ýòî ðàáîòó.

7.2 Èíòåðàêòèâíîå èçâëå÷åíèå äàííûõ

Åùå îäíî ïîëåçíîå ñâîéñòâî èíòåðôåéñà Query � API äëÿ ïîëó÷åíèÿ äàííûõ
ïî ÷àñòÿì (â ñîîòâåòñòâèè ñ øàáëîíîì ïðîåêòèðîâàíèÿ Iterator.

Ñòàíäàðòíûé öèêë âûâîäà çàïèñåé âûãëÿäèò ñëåäóþùèì îáðàçîì:

CORBA::Boolean more=true;
while(more)
{

UAKGQuery::OctSeq_var rc = query->fetch_rc(chunkSize,more);
......
do something;

}

ò. å. fetch âîçâðàùàåò chunkSize èëè ìåíüøå çàïèñåé è óñòàíàâëèâàåò
more â false, åñëè ìû ïîëó÷èëè âñå çàïèñè çàïðîñà.

7.3 Ïîëó÷åíèå îïèñàíèÿ

Ìû ìîæåì ïîëó÷èòü îïèñàíèå ðåçóëüòàòîâ çàïðîñà, ïîëüçóÿñü ìåòîäîì
Query::get_result_description() ;

Ñëåäóþùèé ôðàãìåíò êîäà âîçâðàùàåò íàì îïèñàíèå òàáëèöû, èìÿ êîòîðîé
ââåë ïîëüçîâàòåëü.
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char tablename[MAX_TNAME_LEN];
std::cout << "enter table name:";
std::cout.flash();
std::cin.getline(tablename,MAX_TNAME_LEN);
std::ostrstream ostr;
ostr << "select * from " << tablename;
Query_var query = queryManager->create_query(ostr.str(),"");
ostr.rdbuf()->freze(0);
RecordDescription_var tableDescription = query->get_result_description();

8 Áîëüøèå îáúåêòû (Large OBjects)

Îñîáåííîñòè ðàáîòû ñ áîëüøèìè îáúåêòàìè áàçû äàííûõ (LOB) çàêëþ÷åíû
â:

• òðåõ èíòåðôåéñàõ - Blob, Clob, Wclob

• òðåõ ìåòîäàõ èíòåðôåéñà Query (create_blob, create_clob, create_wclob)

Blob, Clob, Wclob ìîæíî óêàçûâàòü êàê ïàðàìåòðû çàïðîñà ê áàçå. Îáúåêòû
ýòèõ òèïîâ ìîæíî ïîëó÷àòü â ñòðîêàõ ðåçóëüòàòà. Äëÿ âûïîëíåíèÿ çàïðîñà
ê áàçå, ïàðàìåòðîì êîòîðîãî ÿâëÿåòñÿ LOB, íåâîçìîæíî èñïîëüçîâàòü ìåõàíèçì
evaluate. Òîëüêî Query ñîäåðæèò ìåòîäû ñîçäàíèÿ LOB-îâ äëÿ çàïèñè. Âñå
LOB, ïîëó÷åííûå â ðåçóëüòàòå âûïîëíåíèÿ çàïðîñîâ, ïðåäíàçíà÷åíû òîëüêî
äëÿ ÷òåíèÿ. Èíòåðôåéñû Blob, Clob è Wclob èìåþò ïî÷òè èäåíòè÷íûé
èíòåðôåéñ. Îíè îòëè÷àþòñÿ òîëüêî â ñîîòâåòñòâóþùèõ òèïàõ äàííûõ.

• Blob ïðåäíàçíà÷åí äëÿ ðàáîòû ñ ìàññèâàìè áèíàðíûõ äàííûõ, åäèíèöåé
êîòîðûõ ÿâëÿåòñÿ îêòåò, èñïîëüçóåòñÿ UAKGQuery::OctSeq;

• Clob - ñèìâîëüíûå äàííûå, èñïîëüçóåòñÿ CORBA::String;

• Wclob - ñèìâîëüíûå äàííûå â unicode, èñïîëüçóåòñÿ CORBA::WString;

Ðàññìîòðèì èíòåðôåéñ LOB íà ïðèìåðå Blob:

interface Blob {
///
unsigned long length() raises(CosQuery::QueryProcessingError);
///
UAKGQuery::OctSeq fetch_chunk(in unsigned long chunkSize

, out boolean more)
raises(CosQuery::QueryProcessingError, ForWritingOnly);

///
void put_chunk(in UAKGQuery::OctSeq data)

raises(CosQuery::QueryProcessingError, ForReadingOnly);
};
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Ìåòîä length âîçâðàùàåò äëèíó LOB, â ñîîòâåòñòâóþùèõ åäèíèöàõ (äëÿ
Blob - îêòåòû, äëÿ Clob - ñèìâîëû, äëÿ Wclob - ñèìâîëû unicode). Âñå
ðàçìåðû óêàçûâàþòñÿ â ýòèõ åäèíèöàõ. Ìåòîä fetch_chunk ìîæåò áûòü
âûçâàí äëÿ LOB, êîòîðûé ïîëó÷åí â ðåçóëüòàòå âûïîëíåíèÿ çàïðîñà select
- òèïà. Îí ïðåäîñòàâëÿåò ìåõàíèçì äëÿ ïîëó÷åíèÿ ôàêòè÷åñêèõ äàííûõ
LOB-à. Àðãóìåíò chunkSize îïðåäåëÿåò ìàêñèìàëüíûé òðåáóåìûé ðàçìåð
ñ÷èòûâàåìîé ÷àñòè LOB. Ïðè ýòîì àðãóìåíò more ñèãíàëèçèðóåò î òîì,
åñòü ëè åùå äàííûå äëÿ ÷òåíèÿ. Íóëåâîå çíà÷åíèå chunkSize îçíà÷àåò
òðåáîâàíèå ñ÷èòàòü âåñü LOB öåëèêîì. Ìåòîä put_chunk ìîæíî âûçûâàòü
òîëüêî äëÿ LOB, êîòîðûé ñîçäàí îäíèì èç ìåòîäîâ Query create_<B|C|Wc>lob.
Àðãóìåíò data - ôàêòè÷åñêèå äàííûå äëÿ çàïèñè. Ïðè âûçîâå fetch_chunk è
put_chunk â íåâåðíîì êîíòåêñòå áóäåò áðîøåíî ñîîòâåòñòâóþùåå èñêëþ÷åíèå
(ForWritingOnly, ForReadingOnly), ñèãíàëèçèðóþùåå î òîì, ÷òî äàííûé
LOB ïðåäíàçíà÷åí òîëüêî äëÿ çàïèñè, ëèáî òîëüêî äëÿ ÷òåíèÿ. Ìåòîäû
Query

/**
* request Blob for filling query parameters
*@returns empty Blob for writing only.
*/

CosQueryCollection::Blob create_blob()
raises(CosQuery::QueryProcessingError);

/**
* request Clob for filling query parameters
*@returns empty Clob for writing only.
*/

CosQueryCollection::Clob create_clob()
raises(CosQuery::QueryProcessingError);

/**
* request Wclob for filling query parameters
*@returns empty Wclob for writing only.
*/

CosQueryCollection::Wclob create_wclob()
raises(CosQuery::QueryProcessingError);

âîçâðàùàþò LOB-û ñîîòâåòñòâóþùèõ òèïîâ äëÿ çàïèñè è äàëüíåéøåãî
ñâÿçûâàíèÿ ñ ïàðàìåòðàìè ýòîé Query. Ïðèâåäåì ïðèìåð ÷òåíèÿ:

CORBA::String_var sql = CORBA::string_dup("select b from blob_test");
RecordSeq_var rs = new RecordSeq();
CORBA::Boolean more = true;
try {

Query_var q = queryManager->create_query(sql, "");
q->prepare(RecordDescriptionAccess::empty());
q->execute_records(RecordAccess::emptyRecordSeq());
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rs = q->fetch_records(1, more);
if (rs->length() > 0) {

Blob_var bl;
try {

bl = FieldValueAccess::getBlob(rs[0][0]);
} catch (const InvalidFieldTypeException& ) {

cerr << "InvalidFieldTypeException" << endl;
return;

} catch (const FieldValueIsNull& ) {
cerr << "FieldValueIsNull" << endl;
return;

}
FILE* f = fopen("file_from_blob", "wb");
OctSeq_var octSeq;
long n = 0;
for (more=true; more; n++){

octSeq = bl->fetch_chunk(chunk_size, more);
fwrite(octSeq->get_buffer(), 1, octSeq->length(), f);

}
fclose(f);

} else {
cerr << "In database no records" << endl;

}
q->destroy();

} catch(const QueryTypeInvalid& ex) {
cerr << "QueryTypeInvalid" << endl;
return;

} catch(const QueryInvalid& ex) {
cerr << "QueryInvalid" << endl;
return;

} catch(const QueryProcessingError& ex) {
cerr << "QueryProcessingError" << endl;
cerr << ex.why << endl;
return;

}

Ïðèâåäåì ïðèìåð çàïèñè:
UAKGQuery::OctSeq_var octSeq = new UAKGQuery::OctSeq();
CORBA::ULong chunk_size;

...// fill octSeq and choose chunk_size

RecordDescription_var recordDescription = new RecordDescription;
recordDescription->length(1);
recordDescription[0].name=CORBA::string_dup(":param");
recordDescription[0].type=TypeBlob;
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RecordSeq_var recordSeq = new RecordSeq;
recordSeq->length(1);
recordSeq[0].length(1);
try {

Query_var q = queryManager->create_query(
"insert into blob_test(b) values(:param)", "");

q->prepare(recordDescription);
Blob_var bl = q->create_blob();
if (chunk_size == 0) {
bl->put_chunk(octSeq.in());

} else {
CORBA::ULong sentLength = 0;
CORBA::ULong leftLength = 0;
const CORBA::Octet* curr;
while (sentLength < octSeq.length()) {

curr = octSeq.get_buffer() + sentLength;
leftLength = octSeq.length() - sentLength;
if (leftLength >= chunk_size)) {

bl->put_chunk(OctSeq(chunk_size, chunk_size, curr, 0));
sentLength += chunk_size;

} else {
bl->put_chunk(OctSeq(leftLength, leftLength, curr, 0));
sentLength = octSeq.length();

}
}

}
FieldValueAccess::setBlob(recordSeq[0][0], bl);
q->execute_records(recordSeq);
q->destroy();

} catch(const QueryTypeInvalid& ex) {
cerr << "QueryTypeInvalid" << endl;
return;

} catch(const QueryInvalid& ex) {
cerr << "QueryInvalid" << endl;
return;

} catch(const QueryProcessingError& ex) {
cerr << "QueryProcessingError" << endl;
cerr << ex.why << endl;
return;

}
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9 Èíòåðôåéñ QueryManager

9.1 Ïîñëåäîâàòåëüíîñòè

NAME get_next_sequence_value - âîçâðàùàåò ñëåäóþùåå çíà÷åíèå ïîñëåäîâàòåëüíîñòè.
SYNOPSIS

long get\_next\_sequence\_value(in string sequence\_name);

DESCRIPTION Ôóíêöèÿ

get\_next\_sequence\_value

RETURNVALUE get_next_sequence_value âîçâðàùàåò ñëåäóþùåå çíà÷åíèå
èç ïîñëåäîâàòåëüíîñòè

sequence\_name

10 Ñâîéñòâà

NAME get_property
SYNOPSIS

string get\_property(in string property\_name) raises(PropertyNotDefined);

DESCRIPTION Ôóíêöèÿ

get\_property

Äîñòóïíûå ñâîéñòâà :

collection

Åñëè ñâîéñòâî

collection

RETURN VALUE get_property return value of property if such exist and
have a value, else function raise PropertyNotDefined exception.

11 Êîëëåêöèè

11.1 Ââåäåíèå

AKGQueryCollection (êîëëåêöèè) � ýòî ñåìåéñòâî èíòðåôåéñîâ, ïðåäñòàâëÿþùèõ
âûñîêîóðîâíåâóþ îáúåêòíóþ ìîäåëü, ïðåäíàçíà÷åííóþ äëÿ ðàáîòû ñ ìíîæåñòâàìè
äàííûõ â ÁÄ.

Êîëëåêöèè ïîçâîëÿþò èçáàâèòüñÿ îò ðóòèííîãî ïðîãðàììèðîâàíèÿ ïðè
ðàáîòå ñ òàáëèöàìè, ïðåäîñòàâëÿÿ îáúåêòû áîëåå âûñîêîãî óðîâíÿ, êîòîðûå
ðåàëèçóþò íåîáõîäèìûå ìåõàíèçìû óïðàâëåíèÿ äàííûìè, ñêðûâàÿ äåòàëè
ðåàëèçàöèè îò ïðîãðàììèñòà.
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11.2 Îáùåå îïèñàíèå ìåõàíèçìà ðàáîòû

11.2.1 "Ôèçè÷åñêèé ñìûñë" êîëëåêöèè

Â ñóõîì îñòàòêå êîëëåêöèþ ìîæíî ðàññìàòðèâàòü êàê ñïåöèôèöèðîâàííûé
íàáîð SQL ïðåäëîæåíèé äëÿ ÷òåíèÿ, çàïèñè è ìîäèôèêàöèè äàííûõ, êàæäîå
èç êîòîðûõ ñâÿçàíî ñ îäíèì èç ìåòîäîâ îáúåêòà.

Íàïðèìåð, â ïðîñòåéøåì ñëó÷àå, äëÿ ÷òåíèÿ äàííûõ èç îäíîéòàáëèöû
ìû, î÷åâèäíî, äîëæíû âîñïîëüçîâàòüñÿ SQL-ïðåäëîæåíèåì ñëåäóþùåãî òèïà:

SELECT <select-part> FROM <from-part> WHERE <where-part>

Íà ïðàêòèêå äëÿ ýòîãî ìû ìîæåì ñîçäàòü êîëëåêöèþ, êîòîðàÿ áóäåò
ñïåöèôèöèðîâàíà SELECT, FROM èWHERE ÷àñòüþ äàííîãî ïðåäëîæåíèÿ,
ïîñëå ÷åãî èñïîëüçîâàòü ìåòîäû êîëëåêöèè, íàïðèìåð ìåòîä retrieve_by_filter
ñ ïàðàìåòðîì <filter>, êîòîðûé áóäåò ýêâèâàëåíòåí SQL-ïðåäëîæåíèþ

SELECT <select-part> FROM <from-part> WHERE <where-part> AND <filter>

Åñëè ïîòîì ìû çàõîòèì ìîæèôèöèðîâàòü ñ÷èòàííûå äàííûå, ìû ñìîæåì
èñïîëüçîâàòü ìåòîä update_by_filter òîé æå êîëëåêöèè, êîòîðûé áóäåò
ýêâèâàëåíòåí SQL-ïðåäëîæåíèþ

UPDATE <from-part> SET <set-part> WHERE <where-part> AND <filter>

ãäå SET ÷àñòü àâòîìàòè÷åñêè ïîñòðîåíà íà îñíîâàíèè SELECT ÷àñòè
ñïåöèôèêàöèè êîëëåêöèè.

Òàêèì îáðàçîì, íà áîëåå îáùåì óðîâíå êîëëåêöèÿ âûñòóïàåò êàê êîìïëåêñíûé
ìåõàíèçì óïðàâëåíèÿ äàííûìè, îãðàíè÷åííûé ñëåäóþùèìè âåùàìè:

1. Íàáîðîì ïîëåé äàííûõ (SELECT ÷àñòü SQL ïðåäëîæåíèÿ)

2. Èñòî÷íèêîì äàííûõ (FROM ÷àñòü SQL ïðåäëîæåíèÿ)

3. Ócëîâèÿìè âûáîðà (WHERE ÷àñòü SQL ïðåäëîæåíèÿ)

4. Ïðèíöèïîì óïîðÿäî÷èâàíèÿ äàííûõ (ORDER-BY ÷àñòü SQL ïðåäëîæåíèÿ)

Âñå ýòè âåùè äîëæíû áûòü çàäàíû íà ýòàïå ñîçäàíèÿ îáúåêòà.

11.2.2 Ïîðÿäîê ðàáîòû ñ êîëëåêöèåé

Ïîðÿäîê ðàáîòû ñ UAKGQueryCollection âûãëÿäèò òàê:

1. Ñîçäàòü êîëëåêöèþ, âîñïîëüçîâàîâøèñü îäíèì èç ìåòîäîâ QueryMan-
ager.

2. Ïîëüçóÿñü ìåòîäàìè êîëëåêöèè ëèáî (à) ñðàçó âûïîëíèòü íåîáõîäèìîå
ïðåîáðàçîâàíèå íàä äàííûìè, ëèáî (á) ïîëó÷èòü îáúåêò Iterator äëÿ
ïîñëåäîâàòåëüíîãî ÷òåíèÿ äàííûõ è âîñïîëüçîâàòüñÿ èì.

3. Â êîíöå ðàáîòû óíè÷òîæèòü UAKGCollection, âûçâàâ ìåòîä destroy.
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11.3 Ñîçäàíèå Query Collections

UAKGQuery ïðåäîñòàâëÿåò äâà òèïà êîëëåêöèé: UAKGCollection è UAKGK-
eyCollection. UAKGCollection ñîîòâåòñòâóåò "ïðîñòîìó" íàáîðó äàííûõ,
UAKGKeyCollection - íàáîðó äàííûõ ñ êëþ÷îì.

Ñóùåñòâóåò äâà ñîïîñîáà ñîçäàíèÿ UAKGCollection:

1. ñîçäàíèå ïî çàäàííûì ïîëÿì

2. ñîçäàíèå ïî çàäàííîìó SQL ïðåäëîæåíèþ

Ê ïðèìåðó, îáúåêò UAKGCollection ìîæíî ñîçäàòü òàê:

UAKGCollection_var collection = queryManager->create_collection_by_parts(
"F1,F2", "UAKGTEST", "F1=1", "F2");

èëè òàê:

UAKGCollection_var collection = queryManager->create_collection_by_query(
"select F1,F2 from UAKGTEST where F1=1 order by F2");

Ïî ñóòè, ïðèâåäåííûå ó÷àñòêè êîäà ýêâèâàëåíòíû äðóã äðóãó.
Îòìåòèì, ÷òî ïàðàìåòðû ïåðâîãî âûçîâà ñóòü:

1. "F1,F2" � íàáîð ïîëåé ( SELECT ÷àñòü SQL ïðåäëîæåíèÿ );

2. "UAKGTEST" � èñòî÷íèê äàííûõ ( FROM ÷àñòü SQL ïðåäëîæåíèÿ
);

3. "F1=1" � óñëîâèå âûáîðêè ( WHERE ÷àñòü SQL ïðåäëîæåíèÿ );

4. "F2" � ïàðàìåòð óïîðÿäî÷èâàíèÿ (íåîáÿçàòåëüíûé) : ORDER ÷àñòü.

11.4 Äîñòóï ê äàííûì

11.4.1 Ïîëó÷åíèå äàííûõ ïðè ïîìîùè ìåòîäîâ îáúåêòà Iterator

Óäîáíûé ñïîñîá äîñòóïà ê äàííûì UAKGCollection (íàïðèìåð, ê ðåçóëüòàòàì
çàïðîñà) ïðåäîñòàâëÿåòñÿ îáúåêòîì Iterator.

Îáùàÿ ïðîöåäóðà ðàáîòû ñ èòåðàòîðîì òàêîâà:

1. Ïîëó÷èòü îáúåêò Iterator

2. Ïîëó÷àòü çàïèñè ïðè ïîìîùè ìåòîäîâ îáúåêòà

3. Óäàëèòü îáúåêò Iterator

Ïðèìåð èñïîëüçîâàíèÿ îáúåêòà Iterator:
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UAKGIterator_var iterator = collection->create_uakgiterator();
Boolean more = true;
while( more )
{

OctSeq_var octSeq = iterator->fetch_rc(50, more);
printRC( octSeq );

}
iterator->destroy();

Ìåòîäû îáúåêòà Iterator:

• fetch_rc( ULong n, Boolean& more ) ×èòàåò n çàïèñåé è âîçâðàùàåò
èõ êàê ïîòîê áàéò â RC êîäèðîâêå.

• fetch_records( ULong n, Boolean& more ) ×èòàåò n çàïèñåé è âîçâðàùàåò
èõ êàê ïîñëåäîâàòåëüíîñòü ñòðîê.

• skip( ULong n, Boolean& more ) Ïðîïóñêàåò n çàïèñåé.

11.4.2 Ïîëó÷åíèå äàííûõ ïðè ïîìîùè ñîáñòâåííûõ ìåòîäîâ êîëëåêöèè

Åùå îäèí ìåõàíèçì ïîëó÷åíèÿ äàííûõ êîëëåêöèè - ýòî ìåòîäû

• retrieve_by_filter( const char* where_filter )

• retrieve_by_pattern( const Record& pattern )

Îáà ìåòîäà âîçâðàùàþò ïîòîê áàéò, ñîäåðæàùèé çàïèñè, îòôèëüòðîâàííûå
èç îáùåãî îáúåìà äàííûõ êîëëåêöèè íà îñíîâàíèè ôàêòè÷åñêîãî çíà÷åíèÿ
ïîëó÷åííîãî èìè ïàðàìåòðà. Ïðè ýòîì ïåðâûé ìåòîä ôèëüòðóåò çàïèñè
íà îñíîâàíèè óñëîâèÿ, êîäèðîâàííîãî â ïåðåäàííîé åìó òåêñòîâîé ñòðîêå,
âòîðîé - îòáèðàåò èõ ïî ïðèíöèïó ñîîòâåòñòâèÿ çàäàííîìó îáðàçöó.

Ïðèìåð:

UAKGCollection_var collection_ = queryManager->create_collection_by_query(
"select F1,F2 from UAKGTEST where F1=1 order by F2");

OctSeq_var octSeq_ = collection_->retrieve_by_filter("F2='test'");
printRC( octSeq_ );
collection_->destroy();

- ýòîò êîä ïðèâåäåò ê ðàñïå÷àòêå âñåõ çàïèñåé UAKGTEST, ïîëå F1
êîòîðûõ ðàâíî "1", à ïîëå F2 - "test".
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11.4.3 Îòáîð ïóòåì ñîïîñòàâëåíèÿ ñ îáðàçöîì

Èñïîëüçîâàíèå ìåòîäà retrieve_by_pattern , êîòîðûé îòáèðàåò çàïèñè ïî
ïðèíöèïó èõ ñîîòâåòñòâèÿ îáðàçöó, òðåáóåò áîëåå ïîäðîáíîãî êîììåíòàðèÿ.

Âîîáùå ãîâîðÿ, ñîïîñòàâëåíèå ñ îáðàçöîì ïðåäñòàâëÿåò ñîáîé øèðîêóþ
êîíöåïöèþ, êîòîðàÿ ÿâëÿåòñÿ äàëüíåéøèì ðàçâèòèåì ïðèíöèïà QBE (Query
By Example).

Îñîáåííîñòè íàøåé ðåàëèçàöèè ïðèíöèïà òàêîâû:

• Ñòðóêòóðà çàïèñè îáðàçöà äîëæíà ñîîòâåòñòâîâàòü ñòðóêòóðå çàïèñåé
â çàïðàøèâàåìîì íàáîðå äàííûõ. (ò. å. êîëè÷åñòâî ïîëåé è èõ òèï
äîëæíû áûòü èäåíòè÷íû)

• Çàïèñü r ñîîòâåòñòâóåò îáðàçöó p, åñëè:

1. ∀i ∈ 0 . . . length(p) : p[i]! = NIL → p[i] match r[i] (Ò. å. äëÿ âñåõ
èíäåêñîâ ïîëåé, ñîîòâåòñòâóþùèå ïîëÿ äîëæíû ñîïîñòàâëÿòüñÿ)

2. Äâà ïîëÿ ri è pi ñîïîñòàâèìû òîãäà è òîëüêî òîãäà, êîãäà:
(a) type(ri) == string ↔ (ri LIKE pi)
(b) type(ri)! = string ↔ (ri == pi)

(Ò. å. ïîëÿ ñòðîêîâûõ òèïîâ ñîïîñòàâëÿþòñÿ ñ ïîìîùüþ îïåðàòîðà
LIKE, îñòàëüíûõ òèïîâ � ñ ïîìîøüþ ðàâåíñòâà).

Ïðàêòè÷åñêè ýòî âûãëÿäèò òàê:

Äîïóñòèì, ó íàñ åñòü òàáëèöà UAKGTEST ñ äâóìÿ ïîëÿìè: F1 - òèïà
number è F2 - òèïà varchar2. Ïóñòü òàêæå ìû ñîçäàëè êîëëåêöèþ, êîòîðàÿ
ðàáîòàåò ñî ñòðîêàìè ýòîé òàáëèöû. Òîãäà äëÿ òîãî, ÷òîáû ïîëó÷èòü òå
ñòðîêè êîëëåêöèè, ó êîòîðûõ F1=5, íåîáõîäèìî:

1. Ñôîðìèðîâàòü çàïèñü (îáðàçåö), ó êîòîðîé ïåðâîå ïîëå ðàâíî 5, à
âòîðîå óñòàíîâëåíî â NULL (ýòî ïîëå â ôèëüòðàöèè ó÷àñòâîâàòü íå
áóäåò);

2. Âûáðàòü íóæíûå ñòðîêè ïðè ïîìîùè retrieve_by_pattern , ïåðåäàâ
îáðàçåö êàê ïàðàìåòð.

Òî æå â êîäå:

Record_var pattern = new Record;
pattern->length(2);
FieldValueAccess::setLong( pattern[0], 5);
FieldValueAccess::setNull( pattern[1] );
OctSeq_var octSeq = collection_->retrieve_by_pattern( pattern );
printRC( octSeq );

31



11.4.4 Äîáàâëåíèå, èçìåíåíèå è óäàëåíèå äàííûõ

Êðîìå äåéñòâèé, îïèñàííûõ âûøå, ïðè ðàáîòå ñ UAKGCollection ìîæíî
âûïîëíèòü ñëåäóþùèé íàáîð äåéñòâèé:

1. Äîáàâëåíèå çàïèñåé:

• add_record( const Record& element ) - äîáàâëÿåò çàïèñü ê êîëëåêöèè.
• add_records( const RecordSeq& elements ) - äîáàâèòü ïîñëåäîâàòåëüíîñòü
çàïèñåé.
• add_rc( const OctSeq& rc ) - äîáàâèòü ïîñëåäîâàòåëüíîñòü çàïèñåé
â RC êîäèðîâêå.

Çàìåòèì, ÷òî ïðè äîáàâëåíèè çàïèñü äîáàâëÿåòñÿ íåïîñðåäñòâåííî â
áàçó äàííûõ è ïðèíàäëåæíîñòü åå óñëîâèÿì âûáîðêè êîëëåêöèè íå
ïðîâåðÿåòñÿ. Ðàññìîòðèì, ê ïðèìåðó, ñëåäóþùèé ôðàãìåíò êîäà:

UAKGCollection_var collection=qm->create_collection(
"select * from emp where deptno=22"

);
ULong n=collection->number_of_records();
cout << "now number of records is:" << n << endl;
RecordDescription_var rd = collection->get_record_description();
Record_var record=CosQueryFacade::RecordAccess::createRecordByDescription(rd);
CosQueryFacade::RecordAccess::setShortByName(record.inout(),"EMPNO",11,rd);
CosQueryFacade::RecordAccess::setShortByName(record.inout(),"DEPTNO",11,rd);
collection->add_record(record);
n=collection->number_of_records();
cout << "now number of records is:" << n << endl;

áóäåò âûâîäèòü 2 îäèíàêîâûõ ÷èñëà, õîòÿ â ÁÄ äîáàâèòñÿ îäíà çàïèñü.

2. Îáíîâëåíèå çàïèñåé:

• update_by_pattern( const Record& newRecord, const Record& pattern )
- óñòàíîâèòü â newRecord òå çàïèñè, êîòîðûå ñîîòâåòñòóþò îáðàçöàì
pattern. Íàïðèìåð:
SRecord sr1, sr2;
collection_->update_by_pattern(

sr1._short(1)._short(2).in(), sr2._nil()._short(2).in()
);

óñòàíîâèòü â (1,2) âñå çàïèñè, ó êîòîðûõ âòîðîå ïîëå áûëî ðàíî
2.

• update_by_filter( const Record& newRecord, const char* filter )
� óñòàíîâèòü â newRecord òå çàïèñè, êîòîðûå ñîîòâåòñòâóþò SQL
âûðàæåíèþ. Íàïðèìåð:
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collection_->update_by_filter(sr._short(1)._short(2),"x2=2");

óñòàíîâèò â (1,2) âñå çàïèñè, ó êîòîðûõ ïîëå x2 áûëî ðàíåå ðàâíî
2-ì.

3. Óäàëåíèå çàïèñåé:

• remove_record( const Record& record ) - óäàëèòü çàïèñè, ñîâïàäàþùèå
ñ äàííîé çàïèñüþ.
• remove_records_by_filter( const char* filter ) - óäàëèòü çàïèñè,
ñîîòâåòñòâóþùèå íåêîòîðîìó óñëîâèþ.
• remove_records_by_pattern( const Record& pattern ) - óäàëèòü
çàïèñè, ñîîòâåòñòâóþùèå îáðàçöó.
• remove_all_records() - óäàëèòü âñå çàïèñè èç êîëëåêöèè.

Íàïðèìåð:

UAKGCollection_var collection_ = queryManager->create_collection_by_query(
"select F1,F2 from UAKGTEST where F1=1 order by F2");

Record_var inpRecord = new Record;
inpRecord->length(2);
FieldValueAccess::setLong( inpRecord[0], 5);
FieldValueAccess::setString( inpRecord[1], "test" );
collection_->add_record(inpRecord);
FieldValueAccess::setNull( inpRecord[1] );
OctSeq_var octSeq_ = collection_->retrieve_by_pattern(inpRecord);
printRC( octSeq_ );
collection_->remove_records_by_pattern( inpRecord );
collection_->destroy();

11.5 Çàïðîñû ê êîëëåêöèè

Ïðèâåäåííîãî âûøå íàáîðà ìåòîäîâ íå âñåãäà äîñòàòî÷íî, äëÿ êîìôîðòàáåëüíîé
ðàáîòû ñ êîëëåêöèÿìè çàïèñåé. Èíîãäà íàì ìîæåò ïîòðåáîâàòüñÿ èçìåíèòü
íàáîð çàïðàøèâàåìûõ ïîëåé, èëè ïîëó÷èòü äîñòóï ê äàííûì èç ñâÿçàííîé
òàáëèöû.

Äëÿ ïîäîáíûõ ñëó÷àå êîëëåêöèè ïðåäîñòàâëÿþò ñåìåéñòâî ìåòîäîâ eval-
uate. (êàê QueryManager, ò. å. è êîëëåêöèè, è ìåíåäæåð î÷åðåäåé ðåàëèçóþò
èíòåðôåéñ QueryEvaluator).

Ê ïðèìåðó:

result = collection->evaluate_rc_e("select x1,x3 from @ where x1=x2","")

âûáåðåò èç êîëëåêöèè ïîëÿ x1, x3 òåõ çàïèñåé, ó êîòîðûõ x1=x2, a çàïðîñ:

collection=queryManager->create_collection("select * from orders","");
result = collection->evaluate_rc(
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"select @,CUSTOMERS.NAME from @,CUSTOMERS where CUSTOMER.ID=customer_id",
""

);

äîáàâèò ê íàáîðó çàïèñåé êîëëåêöèè çàêàçîâ èìÿ çàêàç÷èêà èç ñâÿçàííîé
òàáëèöû.

Ñëåäóþùèé çàïðîñ:

result = collection->evaluate_rc("select @ from @ where NOT @","");

Ïðîèíâåðòèòóåò êîëëåêöèþ: ò. å. âûáåðåò íàì âñå çàïèñè èç èñòî÷íèêà
äàííûõ, êîòîðûå íå ïðèíàäëåæàò êîëëåêöèè.

Òåïåðü, îïðåäåëèì ñåìàíòèêó íàøåãî ðàñøèðåíèÿ SQL çíà÷êîì @ áîëåå
ôîðìàëüíî: Åñëè â îñíîâàíèè êîëëåêöèè ëåæèò âûðàæåíèå âèäà:

select <select-part> from <from-part> where <where-part>

è â evaluate_xx ïåðåäàåòñÿ âûðàæåíèå

select [@,][new-select-part]
from @[,new_from_part] [where new_where_part] ,

òî ðåçóëüòèðóþùåå âûðàæåíèå, êîòîðîå áóäåò îáðàáîòàíî, áóäåò èìååò
âèä:

select <select-part>,<new-select-part>
from <from-part>,<new-from-part>
where (<where-part>) AND (<new-where-part>)".

Ñîêðàùåííûå ôîðìû îáðàáàòûâàþòñÿ áîëåå èëè ìåíåå î÷åâèäíûì ñïîñîáîì.

11.5.1 Îãðàíè÷åíèÿ

• Êîëëåêöèÿ ìîæåò îáðàáàòûâàòü òîëüêî SELECT çàïðîñû áåç êëàóç
HAVING_BY è GROUP_BY Ïîëíîñòüþ ãðàììàêòèêà èíòåðïðåòèðóåìûõ íàìè
SQL âûðàæåíèé ïðèâåäåíà â ïðèëîæåíèè 15.

11.5.2 Ñïèñîê ìåòîäîâ

• evaluate_rc( const char* queryText, const char* queryFlags,
const RecordDescription& recordDescription,
const OctSeq& params)

• evaluate_rc_e( const char* queryText, const char* queryFlags);

• evaluate_rc_inout(const char* queryText, const char* queryFlags,
const RecordDescription& recordDescription, OctSeq& params)
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• evaluate_record( const char* queryText, const char* queryFlags,
const RecordDescription& recordDescription, const Record& params )

• evaluate_records_inout(const char* queryText, const char* queryFlags,
const RecordDescription& recordDescription,
RecordSeq& params)

• evaluate_records(const char* queryText, const char* queryFlags,
const RecordDescription& recordDescription,
const RecordSeq& params)

11.6 Ïîäêîëëåêöèè (subcollections)

Êàê âèäíî èç íàçâàíèÿ, SubCollection - ýòî "ïîäêîëëåêöèÿ". Ò. å. ìû
ìîæåì çàïðîñèòü êàêîé-òî íàáîð äàííûõ èç êîëëåêöèè, îðãàíèçîâàííûé â
êîëëåêöèþ, êîòîðàÿ ÿâëÿåòñÿ ïîäìíîæåñòâîì îðèãèíàëà.

Ñïîñîá ðàáîòû ñ SubCollection :

1. Ñîçäàòü ïîäêîëëåêöèþ:

• create_subcollection( const char* subquery ) Çäåñü subquery
ýòî SELECT-çàïðîñ ê êîëëåêöèè íà ÿçûêå, òàê-æå ðàñøèðåííîì
çíàêîì @, è ñ òàêèìè-æå îãðàíè÷åíèÿìè, êàê è äëÿ ñåìåéñòâà
ìåòîäîâ êîëëåêöèè evaluate.

ëèáî

• create_subcollection_by_pattern( const Record& pattern ) Çäåñü
âîçâðàùàåìàÿ êîëëåêöèÿ ýòî ïðîñòî îãðàíè÷åíèå èñõîäíîé êîëëåêöèè
ïî îáðàçöó pattern.

2. Ðàáîòàòü ñ íåé, êàê ñ îáû÷íîé UAKGCollection

3. Â êîíöå ðàáîòû � óäàëèòü åå ïðè ïîìîùè ìåòîäà destroy()

Íàïðèìåð:

UAKGCollection_var collection_ = queryManager->
create_collection_by_fields("tname, tabtype", "tab", "1=1", "");

UAKGIterator_var iterator = collection_->create_uakgiterator();
Boolean more;
RecordSeq_var recordSeq = iterator->fetch_records(0, more);
FieldValueAccess::setNull(recordSeq[0][0]);
iterator->destroy();
UAKGCollection_var new_collection_ = collection_->

create_subcollection_by_pattern(recordSeq[0]);
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iterator = new_collection_->create_uakgiterator();
recordSeq = iterator->fetch_records(0, more);
printRecordSeq(cout,recordSeq.in());
iterator->destroy();
new_collection_->destroy();
collection_->destroy();

11.7 UAKGKeyCollection

Èíòåðôåéñ UAKGKeyCollection ýòà ñïåöèàëèçàöèÿ UAKGCollection , äëÿ ñâîéñòâà
"èìåòü ïåðâè÷íûé êëþ÷" 1.

Äîïîëíèòåëüíûå ìåòîäû ïîçâîëÿþò ïîëó÷àòü, îáíîâëÿòü è óäàëÿòü çàïèñè
èç ÁÄ ïî çàäàííîìó çíà÷åíèþ êëþ÷åâûõ ïîëåé.

11.7.1 Ñîçäàíèå UAKGKeyCollection

Ïðè ñîçäàíèè UAKGKeyCollection äîïîëíèòåëüíî ê îïèñàííûì âûøå ïàðàìåòðàì
íåîáõîäèìî çàäàòü ñïèñîê êëþ÷åâûõ ïîëåé. Äëÿ ñîçäàíèÿ KeyCollection âû
ìîæåòå èñïîëüçîâàòü 2 ìåòîäà UAKGQueryManager:

• create_key_collection_by_parts � êîòîðûé ñîçäàåò êëþ÷åâóþ êîëëåêöèþ
ïî ñîîòâåòñòâóþùèì ÷àñòÿì SQL ïðåäëîæåíèé ñ äîïîëíèòåëüíîé ÷àñòüþ:
ñïèñîê èìåí ïîëåé, èç êîòîðûõ ñîñòîÿò êëþ÷è. Ïðèìåð:

UAKGKeyCollection_var collection = queryManager->
create_key_collection_by_parts("F1,F2","UAKGTEST","F1=1","F2","F1");

• create_key_collection_by_query � Êîòîðûé ñîçäàåò êëþ÷åâóþ êîëëåêöèþ
ñ ïîìîùüþ SQL çàïðîñîâ ñ íàøèì ðàñøèðåíèåì: êëàóçîé 'with key'.

UAKGKeyCollection_var collection = queryManager->
create_key_collection_by_query(
"select F1,F2 from UAKGTEST where F1=1 order by F2 with key F1"

);

Ïðèìåð:

UAKGKeyCollection_var collection = queryManager->
create_key_collection_by_parts("F1,F2", "UAKGTEST", "F1=1", "F2", "F1");

èëè

UAKGKeyCollection_var collection = queryManager->
create_key_collection_by_query(

"select F1,F2 from UAKGTEST where F1=1 order by F2 with key F1");

1ò. å. êëþ÷, èìåþùèé óíèêàëüíîå çíà÷åíèå äëÿ êàæäîé çàïèñè
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- ýòè äâà ó÷àñòêà êîäà ýêâèâàëåíòíû, îíè ñîçäàþò êîëëåêöèþ UAKGTest,
ãäå F1 ÿâëÿåòñÿ ïåðâè÷íûì êëþ÷îì. Êàê ìû âèäèì, ó íàñ åñòü åùå îäíî
ðàñøèðåíèå SQL - êëàóçà WITH KEY. Îíà ìîæåò èñïîëüçîâàòüñÿ òîëüêî äëÿ
ïîëó÷åíèÿ êîëëåêöèè ñ êëþ÷àìè, ñèíòàêñèñ ïðåäëîæåíèÿ c ýòîé êëàóçîé
ñëåäóþùèé:

SELECT <selection> <table-expr> WITH KEY <selection>

Êàê è â SQL92, ïîñëåäîâàòåëüíîñòü ïîëåé òîæå ìîæåò îáðàçîâûâàòü
êëþ÷:

UAKGKeyCollection_var collection = queryManager->
create_key_collection_by_query(

"select * from X with key x1,x2");

Çàìåòèì, ÷òî ïðàâèëüíîñòü óêàçàíèÿ êëþ÷åé ëåæèò íà ñîâåñòè ïðèêëàäíîãî
ïðîãðàììèñòà: UAKGQueryService èñïîëüçóåò ýòó èíôîðìàöèþ, íî íèêàê
íå ïðîâåðÿåò åå ñîîòâåòñòâèå äåéñòâèòåëüíîé îðãàíèçàöèè áàçû äàííûõ.
Ïðè ýòîì êëþ÷ - ýòî ñïèñîê ïîëåé èç òåõ (è òîëüêî), êîòîðûå çàäàíû â
áàçîâîé ñòðóêòóðå UAKGKeyCollection , ò.å. keyDescription - ýòî ïîäìíîæåñòâî
recordDescription.

11.7.2 Ðàáîòà ñ UAKGKeyCollection

Äëÿ òîãî, ÷òîáû ïîëó÷àòü, îáíîâëÿòü è óäàëÿòü çàïèñè èç ÁÄ ïî çàäàííîìó
çíà÷åíèþ êëþ÷åâûõ ïîëåé ìîæíî èñïîëüçîâàòü ñëåäóþùèå ìåòîäû:

• retrieve_record_with_key(const Record& key) � âûáðàòü çàïèñü, ñîîòâåòñòâóþùóþ
êëþ÷ó key.

• retrieve_records_with_keys(const OctSeq& keys) � âûáðàòü ïîñëåäîâàòåëüíîñòü
çàïèñåé ïî ïîñëåäîâàòåëüíîñòè ñîîòâåòñòâóþùèõ êëþ÷åé.

• update_record_with_key(const Record& newRecord, const Record& key)
- çàíåñòè íîâîå çíà÷åíèå â çàïèñü ñ êëþ÷îì key

• update_records_with_keys(const OctSeq& records)

• remove_records_with_keys(const OctSeq& keys) óäàëèòü çàïèñè ñ ñîîòâåòñòâóþùèìè
êëþ÷àìè.

Êðîìå òîãî, UAKGKeyCollection ïðåäîñòàâëÿåò íåêîòîðûå âñïîìîãàòåëüíûå
ìåòîäû:

• get_key_description() - ïîëó÷èòü îïèñàíèå êëþ÷à.

• extract_keys(const OctSeq& records) - âûäåëèòü êëþ÷åâûå ïîëÿ èç
ïîñëåäîâàòåëüíîñòè çàïèñåé.

Ïðèìåð:
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UAKGKeyCollection_var collection_ =
queryManager->create_key_collection_by_query(

"select F1,F2 from UAKGTEST where F1=1 with key F2");
Record_var inpRecord_ = new Record;
inpRecord_->length(1);
FieldValueAccess::setString(inpRecord_[0], "test");
collection_->remove_record_with_key( inpRecord );
collection_->destroy();

11.8 Èñïîëüçîâàíèå UAKGCollectionListeners

Â ïðèêëàäíûõ ïðîãðàììàõ ÷àñòî áûâàåò óäîáíî ïîëó÷àòü íîòèôèêàöèè î
çíà÷àùèõ ñîáûòèÿõ â æèçíè êîëëåêöèè: ïîëó÷åíèè èëè óäàëåíèè íîâûõ
åëåìåíòîâ. Äëÿ ýòîãî ïðåäíàçíà÷åí ìåõàíèçì "Ñëóøàòåëåé" êîëëåêöèè:
ïîëüçîâàòåëü ìîæåò äîáàâèòü ñâîé èíòåðôåéñ îáðàòíîãî âûçîâà, êîòîðûé
áóäåò âûçûâàòüñÿ ïðè íàñòóïëåíèè ïîäîáíûõ ñîáûòèé.

interface UAKGCollectionListener
{

// âûçûâàåòñÿ ïðè äîáàâëåíèè ýëåìåíòîâ
void elements_added(in OctSeq elements);
// âûçûâàåòñÿ ïðè èçìåíåíèè ýëåìåíòîâ

void elements_updated(in OctSeq prev_elements,
in OctSeq new_elements);

// âûçûâàåòñÿ ïðè óäàëåíèè ýëåìåíòîâ
void elements_removed(in OctSeq elements);
// âûçûâàåòñÿ ïðè óäàëåíèè âñåõ ýëåìåíòîâ

void all_elements_removed();
// âûçûâàåòñÿ ïðè ðàçðóøåíèè êîëëåêöèè, êàê CORBA îáúåêòà.

void collection_destroyed();
};

Ïðèêëàäíîé ïðîãðàììèñò äîëæåí ðåàëèçîâàòü ýòîò èíòåðôåéñ è ïîäêëþ÷èòü
åãî ê êîëëåêöèè äëÿ ïîëó÷åíèÿ ìîäèôèêàöèé ñ ïîìîùüþ âûçîâà ìåòîäà:

unsigned long UAKCollection::add_listener(
in UAKGCollectionListener listener,
in unsigned short eventMask);

Ýòîò ìåòîä âîçâðàùàåò ÷èñëî, êîòîðûì êîëëåêöèÿ èäåíòèôèöèðóåò ýòîò
ñëóøàòåëü. Èì ìîæíî âîñïîëüçîâàòüñÿ äëÿ òîãî, ÷òîáû îòñîåäèíèòüñÿ îò
êîëëåêöèè, âûçâàâ ìåòîä:

boolean UAKGCollection::remove_listener(in unsigned long listenerIndex);

Íàêîíåö, eventMask � ýòî ìàñêà ñîáûòèé, êîòîðûå õî÷åò ïîëó÷àòü âàø
ñëóøàòåëü, êîòîðàÿ äîëæíà áûòü áèòîâîé êîìáèíàöèåé
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Ïðè èñïîëüçîâàíèè ìåõàíèçìà íîòèôèêàöèé ñëåäóåò ïîìíèòü, ÷òî íàêëàäíûå
ðàñõîäû ñåðâèñà íà ñáîð äàííûõ äëÿ íîòèôèêàöèè îòíîñèòåëüíî âåëèêè è
÷òî ñèíõðîííûå âûçîâû callback ôóíêöèé êëèåíòîâ - íå ñàìîå ìàñøòàáèðóåìîå
ðåøåíèå. Åñëè âû õîòèòå, ÷òîáû íåñêîëüêî êëèåíòîâ ïîëó÷àëè íîòèôèêàöèè,
ëó÷øå íå ðåãèñòðèðóéòå äëÿ êàæäîãî êëèåíòà ñâîé ñëóøàòåëü, à èñïîëüçóéòå
äîïîëíèòåëüíîå çâåíî, êîòîðîå ïîëó÷àåò íîòèôèêàöèè è ðàññûëàåò èõ êëèåíòàì
àñèíõðîííûìè ìåòîäàìè (íàïðèìåð - ñ ïîìîùüþ CORBA Event Service)

11.9 Îãðàíè÷åíèÿ

Â íàñòîÿùåå âðåìÿ îäèí ýêçåìïëÿð êîëëåêöèè ìîæåò èñïîëüçîâàòüñÿ â
òîëüêî îäíîé òðàíçàêöèè â îäíî è òî æå âðåìÿ.

12 Òðàíçàêöèè

Â UAKGQueryService ðåàëèçîâàííû 2 ðåæèìà òðàíçàêöèé:

1. XA òðàíçàêöèè, èñïîëüçóþùèå XA ðåñóðñ íèæëåæàùåé ÁÄ è XA
ìîíèòîð ORBacus Transaction Service.

2. Ñîáñòâåííûé ìåíåäæåð òðàíçàêöèé, èñïîëüçóþùèé ïðÿìûå òðàíçàêöèè
ÁÄ.

XA ìåíåäæåð òðàíçàêöèé óäîáíî ïðèìåíÿòü â òîì ñëó÷àå, åñëè âàø
ñåðâåð ïðèëîæåíèé ðàáîòàåò ñ îäíîé DB â XA îêðóæåíèè, ñ äðóãîé ñòîðîíû,
ìåíåäæåð òðàíçàêöèé UAKGQuery áîëåå ýôôåêòèâíûé.

Ðàññìîòðèì êàæäûé èç ýòèõ ðåæèìîâ ïîäðîáíåå:

12.0.1 XA òðàíçàêöèè

.
Èñïîëüçîâàíèå XA òðàíçàêöèé èíèöèèðóåòñÿ ñëåäóþùèìè êëþ÷àìè:

• ORACLE_XA=<xa-open-string> - äëÿ Oracle

• INTERBASE_XA=<xa-open-string> - äëÿ Interbase.

Ãäå <xa-open-string> � ñòðîêà XA, â êîòîðîé óêàçàíû ïàðàìåòðû ñîåäèíåíèÿ
áàçû äàííûõ. Äëÿ áîëåå ïîäðîáíîãî ðàññìîòðåíèÿ XA ñòðîêè, îáðàòèòåñü
ê äîêóìåíòàöèè ñîîòâåòñòâóþùåé ÁÄ.

• Oracle: http://technet.oracle.com/doc/server.815/a68003/01_app1x.htm#619504

• Interbase InterBase Programming Guide.

Ïðè ðàáîòå ñ XA òðàíçàêöèÿìè ñóùåñòâóþò ñëåäóþùèå îãðàíè÷åíèÿ:
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1. òàê êàê ñîåäèíåíèÿ ñ ñåðâåðîì ïðîèçâîäÿòñÿ XA ìîíèòîðîì, òî òîëüêî
îäíè ïàðàìåòðû ïîäêëþ÷åíèÿ (login è ïàðîëü ïîëüçîâàòåëÿ áàçû) ìîãóò
èñïîëüçîâàòüñÿ. Ïàðàìåòðû username è password DBConnectionMan-
ager::createQueryManager èãíîðèðóþòñÿ. Åñëè âû õîòèòå äîáèòüñÿ îäíîâðåìåííîé
ðàáîòû íåñêîëüêèõ ïîäêëþ÷åíèé â XA ðåæèìå, âû äîëæíû çàïóñòèòü
íåñêîëüêî êîïèé UAKGQueryService.

2. Â XA ïðèëîæåíèè íåëüçÿ èñïîëüçîâàòü DDL ïðåäëîæåíèÿ.

3. Â XA ïðèëîæåíèè íåëüçÿ âûçûâàòü ìåòîäû UAKGQuery âíå êîíòåêñòà
òðàíçàêöèè.

4. Òàê êàê XA ìîíèòîð äîëæåí áûòü îñâåäîìëåí î ñîçäàíèè êàæäîãî
íîâîãî ïîòîêà èñïîëíåíèÿ, XA CORBA ñåðâåð äîëæåí èñïîëüçîâàòü
ðåæèì ïîòîêîâ èñïîëíåíèÿ thread_per_request

12.0.2 UAKG OTS òðàíçàêöèè

.
Ðåæèì UAKG OTS òðàíçàêöèé èñïîëüçóåòñÿ ïî óìîë÷àíèþ.
Â îòëè÷èå îò XA òðàíçàêöèé, ïðè èñïîëüçîâàíèè UAKG òðàíçàêöèé

ïàðàìåòðû ïîäêëþ÷åíèÿ ê áàçå äàííûõ îïðåäåëÿþòñÿ íà ýòàïå ñîçäàíèÿ
QueryManager-à. Ïðè ýòîì ìåòîäû ðàáîòû ñ ÁÄ ìîæíî âûçûâàòü êàê â
êîíòåêñòå ãëîáàëüíîé òðàíçàêöèè, òàê è áåç: â ýòîì ñëó÷àå îáðàùåíèå ê ÁÄ
áóäåò ðàññìàòðèâàòüñÿ êàê ëîêàëüíàÿ òðàíçàêöèÿ, êîòîðàÿ àâòîìàòè÷åñêè
çàâåðøàåòñÿ ïî îêîí÷àíèè ðàáîòû çàïðîñà.

12.1 Òèïè÷íîå èñïîëüçîâàíèå òðàíçàêöèé

Íèæå ïðèâåäåí ôðàãìåíò êîäà, èëëþñòðèðóþùèé òèïè÷íîå èñïîëüçîâàíèå
OTS:

Object_var obj = orb->resolve_initial_references("TransactionCurrent");
CosTransactions::Current_var current =

CosTransactions::Current::_narrow(obj);

current->begin();
try {

// do something with db:
queryManger->evaluate_query(query1,"SQL92",query1ParamsDescriptions,

query1Params);
queryManger->evaluate_query(query2,"SQL92",query2ParamsDescriptions,

query2Params);

current->commit();
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}catch(const QueryProcessingError& ex){

current->rollback();

}catch(...){
cerr << "Fatal: unknown exception";
current->rollback();

}

Ò. å. òèïè÷íîå ïðèìåíåíèå òðàíçàêöèé � îáåñïå÷åíèå àòîìàðíîñòè ïîñëåäîâàòåëüíîñòè
îïåðàöèè íàä áàçîé äàííûõ: îïåðàöèÿ ëèáî ïîëíîñòüþ çàâåðøèòñÿ, ëèáî
áóäåò ïîëíîñòüþ îòìåíåíà. Äëÿ áîëåå ïîäðîáíîé èíôîðìàöèè, ðåêîìåíäóåì
[4] , [8].

13 Ïðèëîæåíèå 1: IDL ñïåöèôèêàöèè

13.1 CosQueryCollection

#ifndef __COSQUERYCOLLECTION_IDL
#define __COSQUERYCOLLECTION_IDL

/*
* module CosQueryCpllection.
* writeln from specifications of OMG froup for CORBA Query Service.
* (C) Ruslan Shevchenko <Ruslan@Shevchenko.Kiev.UA>
* (C) GradSoft <info@gradsoft.com.ua>
* 1998, 1999, 2000, 2001
* $Id: ProgrammingGuide_rus.tex,v 1.29 2002/01/30 14:18:52 rssh Exp $
*/

#ifndef __CosQueryIDLConfigV2_idl
#include <CosQueryIDLConfigV2.idl>
#endif

#ifdef HAVE_ORB_IDL
#include <orb.idl>
#endif

#pragma prefix "gradsoft.kiev.ua"

/**
*
**/

module UAKGQuery
{

///
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/**
* UAKGQuery sequence of octets
**/

typedef sequence<octet> OctSeq;

};

#include <CosQuery.idl>

#pragma prefix "omg.org"

/**
* module CosQueryCpllection.
* data definitions for CORBA Query Service
* writeln from specifications of OMG group .
* (C) Ruslan Shevchenko <Ruslan@Shevchenko.Kiev.UA>
* 1998, 1999, 2000
**/
module CosQueryCollection {

///
exception ElementInvalid {};
///
exception IteratorInvalid {};
///
exception PositionInvalid {};

/**
* possible DB field types
**/

enum FieldType {
///
TypeBoolean,
///
TypeChar,
///
TypeOctet,
///
TypeShort,
///
TypeUShort,
///
TypeLong,
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///
TypeULong,
///
TypeFloat,
///
TypeDouble,
///
TypeString,
///
TypeObject,
///
TypeSmallInt,
///
TypeInteger,
///
TypeReal,
///
TypeDoublePrecision,
///
TypeCharacter,
///
TypeDecimal,
///
TypeNumeric,
///
TypeDateTime,
///
TypeRaw,
///
TypeWString,
///
TypeBlob,
///
TypeClob,
///
TypeWclob

};

/**
* decimal field.
**/

struct Decimal {
/**
* precision of number.
**/

long precision;
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/**
* scale of number
**/

long scale;
/**
* valus in BCD format.
**/

sequence<octet> value;
};

/**
* type, corresponding to DATE field.
* (all values are start from 1)
**/

struct DateTime {
///
short year;
///
octet month;
///
octet day;
///
octet hour;
///
octet minute;
///
octet second;

};
///
exception ForReadingOnly {};

///
exception ForWritingOnly {};

/**
*
**/

interface Blob {
///
unsigned long length() raises(CosQuery::QueryProcessingError);
///
UAKGQuery::OctSeq fetch_chunk(in unsigned long chunkSize

, out boolean more)
raises(CosQuery::QueryProcessingError, ForWritingOnly);

///
void put_chunk(in UAKGQuery::OctSeq data)
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raises(CosQuery::QueryProcessingError, ForReadingOnly);

};

/**
*
**/

interface Clob {
///
unsigned long length() raises(CosQuery::QueryProcessingError);
///
string fetch_chunk(in unsigned long chunkSize, out boolean more)

raises(CosQuery::QueryProcessingError
, ForWritingOnly);

///
void put_chunk(in string data) raises(CosQuery::QueryProcessingError

, ForReadingOnly);

};

/**
*
**/

interface Wclob {
///
unsigned long length() raises(CosQuery::QueryProcessingError);
///
wstring fetch_chunk(in unsigned long chunkSize, out boolean more)

raises(CosQuery::QueryProcessingError
, ForWritingOnly);

///
void put_chunk(in wstring data) raises(CosQuery::QueryProcessingError

, ForReadingOnly);

};

/**
* what can be not null value in DB:
**/

union Value switch(FieldType) {
///
case TypeBoolean: boolean b;
///
case TypeChar: char c;
///
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case TypeOctet: octet o;
///
case TypeShort : short s;
///
case TypeUShort : unsigned short us;
///
case TypeLong : long l;
///
case TypeULong : unsigned long ul;
///
case TypeFloat : float f;
///
case TypeDouble : double d;
///
case TypeString : string str;
///
case TypeObject : Object obj;
///
case TypeSmallInt : short si;
///
case TypeInteger : long i;
///
case TypeReal : float r;
///
case TypeDoublePrecision : double dp;
///
case TypeCharacter : string ch;
///
case TypeDecimal : Decimal dec;
///
case TypeNumeric : Decimal n;
///
case TypeDateTime : DateTime dt;
///
case TypeRaw : sequence<octet> raw;
///
case TypeWString : wstring wstr;
///
case TypeBlob : Blob bl;
///
case TypeClob : Clob cl;
///
case TypeWclob : Wclob wcl;

};
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///
typedef boolean Null;

/**
* this union represent one field in DB
**/

union FieldValue switch(Null){
case FALSE : Value v;

};

/**
* one record in DB
**/

typedef sequence<FieldValue> Record;

/**
*
**/

typedef string Istring;

};

#endif

13.2 CosQuery

#ifndef __COSQUERY_IDL
#define __COSQUERY_IDL

/*
* module CosQuery.
* from specifications of OMG group for CORBA Query Service.
* (C) Ruslan Shevchenko <Ruslan@Shevchenko.Kiev.UA>, 1998, 1999, 2000
* (C) GradSoft, 2001
* $Id: ProgrammingGuide_rus.tex,v 1.29 2002/01/30 14:18:52 rssh Exp $
*/

#include <CosQueryCollection.idl>

#pragma prefix "omg.org"

/**
* CosQuery: legacy definitions from OMG Query Service.
**/
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module CosQuery {

///
exception QueryInvalid
{
///
string why;

};

///
exception QueryProcessingError
{

///
string why;

};

///
exception QueryTypeInvalid { };

///
enum QueryStatus
{
///
complete,
///
incomplete

};

};

#endif

13.3 UAKGQuery

#ifndef __UAKGQUERY_IDL
#define __UAKGQUERY_IDL

/*
* IDL Definitions for UAKGQueryService
* (C) Ruslan Shevchenko <Ruslan@Shevchenko.Kiev.UA>, 1998 - 2002
* (C) Grad-Soft Ltd <info@gradsoft.kiev.ua> 2001 - 2002
* $Id: ProgrammingGuide_rus.tex,v 1.29 2002/01/30 14:18:52 rssh Exp $
*/

#ifdef CORBA_HAVE_OTS
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#ifndef __COSTRANSACTIONS_IDL
#include <CosTransactions.idl>
#endif
#endif

#ifndef __COSQUERY_IDL
#include <CosQuery.idl>
#endif

#ifndef __RC_IDL
#include <RC.idl>
#endif

#pragma prefix "gradsoft.kiev.ua"

/**
* UAKGQuery module
* (GradSoft-specific type of UAKGQuery implementation).
**/

module UAKGQuery
{

///
typedef sequence<string> StringSeq;

/**
* struct for description of field size.
* name: name of field in DB.
* ValueType: field type.
* size: size of field in bytes. (for strings: include \0, i. e.
* for VARCHAR(x) size is x+1
* precision (have sense only for NUMERIC types) - precision.
* scale (have sense only for NUMERIC types) - scale, as signed byte.
**/

struct FieldDescription{
/// name of field in db
string name;
/// field type
CosQueryCollection::FieldType type;
/// size of field in bytes (for strings: include trailing \0, i. e.
/// for VARCHAR2(x) size is x+1
unsigned long size;
/// precision (have sense only for numeric types)
unsigned short precision;
/// scale (have sense only for numeric types)
short scale;
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};

///
typedef sequence<FieldDescription> RecordDescription;

/*
struct ParameterDescription
{

FieldDescription field;
CORBA::ParameterMode mode;

};
typedef sequence<ParameterDescription> ParametersDescription;

*/

///
struct QueryError
{
/// error code: 0 is OK.
long errorCode;
/// error message
string errorMessage;
/// sql string, during execution of which error causes.
string sqlString;
/// db name
string dbName;
/// error code from underlaying database
long dbErrorCode;

};

///
exception QueryNotPrepared {};
///
exception InvalidParameterName{};
///
exception InvalidParameterType{};
///
exception PropertyNotDefined{};

/**
* Hight level interface for evaluationg SQL queries
**/

interface QueryEvaluator
#ifdef CORBA_HAVE_OTS

// :CosTransactions::TransactionalObject
// in all ORB-s context is passing uncoditionally

50



#endif
{

/**
* evaluate query <code> queryText </code> and return result as
* RC-coded octet sequence.
*@param queryText -- text of query
*@param queryFlags -- flags for query executing
*@param recordDescription -- description of input parameters.
*@param params -- input parameters as RC-coded octet sequence
*@return result of query
**/

OctSeq evaluate_rc(in string queryText, in string queryFlags,
in RecordDescription recordDescription_,
in OctSeq params)

raises(CosQuery::QueryTypeInvalid,
CosQuery::QueryInvalid,
CosQuery::QueryProcessingError);

/**
* evaluate query <code> queryText </code> and return result as
* sequence of records.
*@param queryText -- text of query
*@param queryFlags -- flags for query executing
*@param recordDescription -- description of input parameters.
*@param params -- input parameters as record sequence.
*@return result of query
**/

RC::RecordSeq evaluate_records(in string queryText, in string queryFlags,
in RecordDescription recordDescription_,
in RC::RecordSeq params)

raises(CosQuery::QueryTypeInvalid,
CosQuery::QueryInvalid,
CosQuery::QueryProcessingError);

/**
* evaluate query <code> queryText </code> and return result as
* RC-coded octet sequence.
*@param queryText -- text of query
*@param queryFlags -- flags for query executing
*@param recordDescription_ -- description of input parameters.
*@param params -- input parameters as record .
*@return result of query
**/
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RC::RecordSeq evaluate_record(in string queryText,
in string queryFlags,

in RecordDescription recordDescription_,
in CosQueryCollection::Record params)

raises(CosQuery::QueryTypeInvalid,
CosQuery::QueryInvalid,
CosQuery::QueryProcessingError);

/**
* evaluate query <code> queryText </code> without bind parameters
* and return result as RC-coded octet sequence.
*@param queryText -- text of query
*@param queryFlags -- flags for query executing
*@return result of query
**/

OctSeq evaluate_rc_e(in string queryText, in string queryFlags)
raises(CosQuery::QueryTypeInvalid,

CosQuery::QueryInvalid,
CosQuery::QueryProcessingError);

/**
* evaluate query <code> queryText </code> without bind parameters
* and return result as sequence of records.
*@param queryText -- text of query
*@param queryFlags -- flags for query executing
*@return result of query
**/

RC::RecordSeq evaluate_records_e(in string queryText, in string queryFlags)
raises(CosQuery::QueryTypeInvalid,

CosQuery::QueryInvalid,
CosQuery::QueryProcessingError);

/**
* evaluate query <code> queryText </code> and fill out and inout
* parameters of queury, return result as RC-coded octet sequence.
*@param queryText -- text of query
*@param queryFlags -- flags for query executing
*@param recordDescription_ -- description of input parameters.
*@param params -- input parameters as record .
*@return result of query
**/

OctSeq evaluate_rc_inout(in string queryText, in string queryFlags,
in RecordDescription recordDescription_,
inout OctSeq params)

raises(CosQuery::QueryTypeInvalid,

52



CosQuery::QueryInvalid,
CosQuery::QueryProcessingError);

/**
* evaluate query <code> queryText </code> and fill out and inout
* parameters of queury, return result as sequence of records.
*@param queryText -- text of query
*@param queryFlags -- flags for query executing
*@param recordDescription_ -- description of input parameters.
*@param params -- input parameters as record .
*@return result of query
**/

RC::RecordSeq evaluate_records_inout(in string queryFlags,
in string queryType,
in RecordDescription recordDescription_,
inout RC::RecordSeq params)

raises(CosQuery::QueryTypeInvalid,
CosQuery::QueryInvalid,
CosQuery::QueryProcessingError);

};

interface Query;
interface QueryManager;

/**
* this is interface for UAKG Query
* Query is SQL text with set of parameters: prepare parameters and
* execute parameters.
* prepare parameters are descriptionas of appropriative execute parameters
* execute parameters are SQL host valiables.
* i. e. let we have query (SELECT * from T where x=:x and y=:y);
* than prepare query have type RecordDescription and consist from
* FieldDescription of :x and :y.
* execute query are values of :x and :y (or sequence of pair of values
* for multiple evaluated query).
*/

interface Query
{

/**
*@return owner of query
**/

53



readonly attribute QueryManager query_mgr;

/**
*@return text of query.
*/

readonly attribute string queryText;

/**
* return status of query: i.e:
* complete when query is executed, otherwise incomplete
*/

CosQuery::QueryStatus get_status ();

/**
* prepare query for executing.
* if query have no parameters, paramsDescription must be empty
* sequence.
*/

void prepare_query(in RecordDescription paramsDescription)
raises(CosQuery::QueryProcessingError);

/**
* synonim for prepare_query
**/

void prepare(in RecordDescription paramsDescription)
raises(CosQuery::QueryProcessingError);

/**
* execute query
*@params octSeq_ records of execute parameters, coded as RCSeq
* (note, that prepare parameters is record descriptio of execute
* record).
**/

void execute_rc(in OctSeq octSeq_)
raises(CosQuery::QueryProcessingError);

/**
* execute query with inout parameters
*@params octSeq_ records of execute parameters, coded as RCSeq
**/

void execute_rc_inout(inout OctSeq octSeq_)
raises(CosQuery::QueryProcessingError);
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/**
* execute query
*@params records -- query host parameters in RecordSeq
* (query will be evaluated records.length() times)
**/

void execute_records(in RC::RecordSeq records)
raises(CosQuery::QueryProcessingError);

/**
* execute query
*@params record_ -- query host parameters in one recod
**/

void execute_record(in CosQueryCollection::Record record_)
raises(CosQuery::QueryProcessingError);

///
void execute_records_inout(inout RC::RecordSeq recordSeq_)

raises(CosQuery::QueryProcessingError);

///
RecordDescription get_result_description()

raises(CosQuery::QueryProcessingError,
QueryNotPrepared);

/**
* get description of records parameters
*@precondition
* must be called after prepare
**/

RecordDescription get_parameters_description()
raises(CosQuery::QueryProcessingError);

///
RC::RecordSeq get_all_parameters_records()

raises(CosQuery::QueryProcessingError);

///
RC::RecordSeq get_parameters_records(in StringSeq neededFields)

raises(CosQuery::QueryProcessingError,
InvalidParameterName);

///
OctSeq get_all_parameters_rc()

raises(CosQuery::QueryProcessingError);

///
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OctSeq get_parameters_rc(in StringSeq fieldNames)
raises(CosQuery::QueryProcessingError,

InvalidParameterName);

/**
*@returns number of fetched rows.
*/

unsigned long get_row_count()
raises(CosQuery::QueryProcessingError);

/**
* fetch query result in records.
* @param numberOfRecords -- number of records to fetch.
* 0 means, that we want to fetch all records.
* @param more -- true, if status is incomplete (i.e. we can query
* more results), otherwise false.
* @returns fetched rows packed in RC coding to octet sequence.
**/

OctSeq fetch_rc(in unsigned long numberOfRecords, out boolean more)
raises(CosQuery::QueryProcessingError);

/**
* synonim for fetch_rc.
*/

OctSeq get_result_rc(in unsigned long numberOfRecords)
raises(CosQuery::QueryProcessingError);

/**
* fetch query result in records.
* @param numberOfRecords -- number of records to fetch.
* 0 means, that we want to fetch all records.
* @param more -- true, if status is incomplete (i.e. we can query
* more results), otherwise false.
* @returns fetched records.
**/

RC::RecordSeq fetch_records(in unsigned long numberOfRecords,
out boolean more)

raises(CosQuery::QueryProcessingError);

/**
* synonim for fetch_records
*/

RC::RecordSeq get_result_records(in unsigned long numberOfRecords)
raises(CosQuery::QueryProcessingError);
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/**
* skip N records without retrieving.
*@returns actual number of skipped records.
*/

unsigned long skip(in unsigned long numberOfRecords,
out boolean more)

raises(CosQuery::QueryProcessingError);

/**
* request Blob for filling query parameters
*@returns empty Blob for writing only.
*/

CosQueryCollection::Blob create_blob()
raises(CosQuery::QueryProcessingError);

/**
* request Clob for filling query parameters
*@returns empty Clob for writing only.
*/

CosQueryCollection::Clob create_clob()
raises(CosQuery::QueryProcessingError);

/**
* request Wclob for filling query parameters
*@returns empty Wclob for writing only.
*/

CosQueryCollection::Wclob create_wclob()
raises(CosQuery::QueryProcessingError);

/**
*@return last error.
* if Query is ok, code in error is 0.
*/

QueryError get_last_error();

/**
* destroy query, which not longer needed
**/

void destroy();

};

//
// UAKGQueryCollections
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//

interface UAKGCollectionListener;
interface UAKGIterator;

///
exception ReadOnlyCollection {};
///
exception ReadOnlyIterator {};
///
exception KeyNotFound {};

///
interface UAKGCollection: QueryEvaluator
{

///
readonly attribute string selectQueryText;
///
readonly attribute string selectDistinctQueryText;
///
readonly attribute string selectRangeQueryText;
///
readonly attribute string countQueryText;
///
readonly attribute string insertQueryText;
///
readonly attribute string removeAllQueryText;
///
readonly attribute string orderByText;

///
RecordDescription getRecordDescription()

raises(CosQuery::QueryProcessingError);

///
void set_readonly(in boolean rdonly)

raises(ReadOnlyCollection);

///
boolean is_readonly();

/**
* true, is select collection is ordered.
**/

58



readonly attribute boolean sorted;

/**
* add record
**/

void add_record(in CosQueryCollection::Record element)
raises(CosQueryCollection::ElementInvalid,

CosQuery::QueryProcessingError,
ReadOnlyCollection);

/**
* add records
**/

void add_records(in RC::RecordSeq elements)
raises(CosQueryCollection::ElementInvalid,

CosQuery::QueryProcessingError,
ReadOnlyCollection);

/**
* add records coded in RC sequence
**/

void add_rc(in OctSeq rc)
raises(CosQueryCollection::ElementInvalid,

CosQuery::QueryProcessingError,
ReadOnlyCollection);

//
// retrieve record number

/**
*return number of records in collection
*@returns number of records in collection
**/

unsigned long get_number_of_records()
raises(CosQuery::QueryProcessingError);

//
// retrieve records

/**
* retrieve records by filter.
*@param where-filter : logical expression for selection of records
* to delete (in SQL-like DBs is context of where clause)
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*TODO: what it return is it correct ?
*/

OctSeq retrieve_by_filter(in string where_filter)
raises(CosQuery::QueryProcessingError);

/**
* retrieve records by pattern.
*@param : pattern
*TODO: what it return is it correct ?
**/

OctSeq retrieve_by_pattern(in CosQueryCollection::Record pattern)
raises(CosQuery::QueryProcessingError,

CosQueryCollection::ElementInvalid);

//
// replacing
//

/**
* update records by pattern
*@param newRecord -- new record instead pattern matched
*@param pattern -- pattern for matching
**/

void update_by_pattern(in CosQueryCollection::Record newRecord,
in CosQueryCollection::Record pattern )

raises(CosQuery::QueryProcessingError,
CosQueryCollection::ElementInvalid,
ReadOnlyCollection);

/**
* update records by filter
*@param newRecord -- new record instead filter matched
*@param filter -- condition
**/

void update_by_filter( in CosQueryCollection::Record newRecord,
in string filter )

raises(CosQuery::QueryProcessingError,
CosQueryCollection::ElementInvalid,
ReadOnlyCollection);

//
// removing
//
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/**
* remove all records from collection
**/

void remove_all_records()
raises(CosQuery::QueryProcessingError,

ReadOnlyCollection);

/**
* remove records with same value as <code> record_ </code>
*@param record_ - value of record to be removed.
**/

void remove_record(in CosQueryCollection::Record record_)
raises(CosQuery::QueryProcessingError,

CosQueryCollection::ElementInvalid,
ReadOnlyCollection);

/**
* remove records with are satisficated to <code> filter </code>
*@param filter - logical expression for selectiong removed records.
**/

void remove_records_by_filter(in string filter)
raises(CosQuery::QueryProcessingError,

ReadOnlyCollection);

/**
* remove records with are match pattern <code> pattern </code>
*@param pattern - pattern to match.
**/

void remove_records_by_pattern(in CosQueryCollection::Record pattern)
raises(CosQuery::QueryProcessingError,

ReadOnlyCollection);

//
// elements ordering
//

/**
* sort - set new order expression
*@param order_expressinon - new expresiion for ORDER BY clause
**/

void sort(in string order_expression)
raises(CosQuery::QueryProcessingError);

//
// access interfaces factories
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//

/**
* create iterator
**/

UAKGIterator create_iterator();

/**
* create iterator which iterate records, matched for pattern
**/

UAKGIterator create_iterator_by_pattern(
in CosQueryCollection::Record pattern)

raises(CosQueryCollection::ElementInvalid,
CosQuery::QueryProcessingError);

/**
*
* subquery must be specified in next form:
* <code>
* select <field_list> from <table_list>
* where <conditions> [order by <field_list>]
* </code>
*/

UAKGCollection create_subcollection(in string subquery)
raises(CosQuery::QueryInvalid,

CosQuery::QueryProcessingError);

///
UAKGCollection create_subcollection_by_pattern(

in CosQueryCollection::Record pattern)
raises(CosQuery::QueryInvalid,

CosQuery::QueryProcessingError,
CosQueryCollection::ElementInvalid);

/**
* add listener to collection events
**/

unsigned long add_listener(in UAKGCollectionListener listener,
in unsigned short eventMask);

/**
* remove listener
**/

boolean remove_listener(in unsigned long listenerIndex);
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/**
* destroy collection and free server resources, associated with
* this collection.
**/

void destroy();
};

///
interface UAKGCollectionListener
{

///
void elements_added(in OctSeq elements);
///
void elements_updated(in OctSeq prev_elements,

in OctSeq new_elements);
///
void elements_removed(in OctSeq elements);
///
void all_elements_removed();
///
void collection_destroyed();

};

struct ListenersSeqStruct
{
UAKGCollectionListener listener;
unsigned short mask;

};

typedef sequence<ListenersSeqStruct> UAKGCollectionListeners;

/**
* Iterator for retrieving data
**/

interface UAKGIterator
{

/**
* are we situated at the end of data set ?
**/

readonly attribute boolean end;

/**
* fetch n records as RC-coded octet sequence
*@param n - number of records to fetch
*@param more - set to true, if we not at end of collection.
*@returns fetched records.
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*/
OctSeq fetch_rc(in unsigned long n, out boolean more);

/**
* fetch n records as records sequence
*@param n - number of records to fetch
*@param more - set to true, if we not at the end of collection.
*@returns fetched records.
*/

RC::RecordSeq fetch_records(in unsigned long n, out boolean more);

/**
* skip n records
*@param n - number of records to skip
*@param more - set to true, if we not at the end of collection.
*@returns actual number of skipped records.
*/

unsigned long skip(in unsigned long n, out boolean more);

/**
* destroy iterator and free associated server resources.
*/

void destroy();
};

/**
* Collection of records with unique keys.
*/

interface UAKGKeyCollection: UAKGCollection
{

///
RecordDescription get_key_description();

///
CosQueryCollection::Record

retrieve_record_with_key(in CosQueryCollection::Record key)
raises(CosQuery::QueryProcessingError);

///
void update_record_with_key(in CosQueryCollection::Record newRecord,

in CosQueryCollection::Record key)
raises(CosQuery::QueryProcessingError, KeyNotFound);

///
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void remove_record_with_key(in CosQueryCollection::Record key)
raises(CosQuery::QueryProcessingError);

///
OctSeq retrieve_records_with_keys(in OctSeq keys)

raises(CosQuery::QueryProcessingError);

///
void update_records_with_keys(in OctSeq records)

raises(CosQuery::QueryProcessingError);

///
void remove_records_with_keys(in OctSeq keys)

raises(CosQuery::QueryProcessingError);

};

/**
* factory for collection interfaces
**/

interface UAKGCollectionFactory
{

/**
* queryText - select <field_list> from <table_list> where <conditions> [order by <field_list>]
*/

UAKGCollection create_collection( in string queryText )
raises(CosQuery::QueryInvalid,

CosQuery::QueryProcessingError);

/**
* queryText - select <field_list> from <table_list> where <conditions> [order by <field_list>] with key [key-fields-list]
*/

UAKGKeyCollection create_key_collection(
in string queryText

)
raises(CosQuery::QueryInvalid,

CosQuery::QueryProcessingError);

///
UAKGCollection create_collection_by_parts(

in string selectPartText,
in string fromPartText,
in string wherePartText,
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in string orderByPartText)
raises(CosQuery::QueryInvalid,

CosQuery::QueryProcessingError);

///
UAKGKeyCollection create_key_collection_by_parts(

in string selectPartText,
in string fromPartText,
in string wherePartText,
in string orderByPartText,
in string keysPartText)

raises(CosQuery::QueryInvalid,
CosQuery::QueryProcessingError);

};

/**
* interface for our QueryManager.
*/

interface QueryManager: QueryEvaluator,
UAKGCollectionFactory

{
///
string get_username() raises(CosQuery::QueryProcessingError);
///
string get_dblink() raises(CosQuery::QueryProcessingError);

///
readonly attribute unsigned long number_of_queries;

///
Query create_query(in string query, in string flags)

raises(CosQuery::QueryTypeInvalid,
CosQuery::QueryInvalid);

///
Query create(in string query, in string flags)

raises(CosQuery::QueryTypeInvalid,
CosQuery::QueryInvalid);

///
string get_property(in string property_name)

raises(PropertyNotDefined);

///
long get_next_sequence_value(in string sequence_name)
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raises(CosQuery::QueryProcessingError,
CosQuery::QueryInvalid,
CosQuery::QueryTypeInvalid);

///
void destroy();

};

///
exception QueryManagerNotFound {};

typedef sequence<QueryManager> UAKGQueryManagerSeq;

///
interface DBConnectionManager
{
///
QueryManager createQueryManager(in string login, in string password,

in string db_name, in string drv_name,
in string implementation_specific_data)

raises(QueryManagerNotFound,
CosQuery::QueryProcessingError);

/**
* shutdown query service.
**/

void shutdown();

};

};

#endif

13.4 RC.idl

#ifndef __RC_IDL
#define __RC_IDL
/*
* definitions and pseudo-interfaces for custom Record Marshalling.
* (C) Ruslan Shevchenko <Ruslan@Shevchenko.Kiev.UA>, 1999
* (C) GradSoft, 2001
* $Id: ProgrammingGuide_rus.tex,v 1.29 2002/01/30 14:18:52 rssh Exp $
*/
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#ifndef __COSQUERYCOLLECTION_IDL
#include <CosQueryCollection.idl>
#endif

#pragma prefix "gradsoft.kiev.ua"

/**
* pseudo-interfaces for custom Record Masrshalling
* The main entity is: RC-coded octet sequence.
* We provide 2 pseudo-interfaces: RCReader and RCWriter
* for reading/writing from/to RCSeq.
**/

module RC
{

///
typedef sequence<octet> OctetSeq;
//typedef CosQueryCollection::Record Record;
///
typedef sequence<CosQueryCollection::Record> RecordSeq;

//typedef CosQueryCollection::Decimal Decimal;

/**
* throwed, when Reader discovered error in OctSeq.
**/

exception BadOctSeq
{
/**
* position of read failure (in bytes).
**/

long pos;
/**
* what was happened ?
**/

string reason;
};

///
exception TypeNotImplemented
{
///
CosQueryCollection::FieldType fieldType;

};
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///
exception FieldValueIsNull {};
///
exception InvalidPosition {};

/**
* header of RC-coded octet sequence.
**/

struct RCHeader
{

///
octet version;
/// number of records in sequence.
/// (if -1, than number of records is unknown).
long nRecords;
/// number of fileds in one record.
unsigned long nFields;

};

///
exception InvalidHeadData {};

/**
* this pseudointerface must be mapped to RCWriter static class
* in host language.
*/

interface Writer // pseudo
{

/**
*write header of Octet Sequence to octSeq_.
*@param nRecords - number of records to be coded.
*@param nFields - number of fields in one record.
*@param pos - position (input really ignored, on output it
* is settet to first position after header).
*@param octSeq_ - sequence, in which we code.
**/

void writeHeader(in long nRecords, in unsigned long nFields,
inout unsigned long pos, inout OctetSeq octSeq_)

raises (InvalidHeadData);

///
void writeHead(inout unsigned long pos, inout OctetSeq octSeq_)

raises (InvalidHeadData);
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///
void writeRecord(in CosQueryCollection::Record record,

inout unsigned long pos,
inout OctetSeq octSeq_ )

raises(TypeNotImplemented);

///
void writeRecordSeq(in RecordSeq recordSeq_)

raises(TypeNotImplemented);

///
void writeBoolean(in boolean value, inout unsigned long pos,

inout OctetSeq octSeq_);

///
void writeChar(in char value, inout unsigned long pos,

inout OctetSeq octSeq_);

///
void writeShort(in short value, inout unsigned long pos,

inout OctetSeq octSeq_);

///
void writeLong(in long value, inout unsigned long pos, inout OctetSeq octSeq_);

///
void writeULong(in unsigned long value, inout unsigned long pos,

inout OctetSeq octSeq_);

///
void writeFloat(in float value, inout unsigned long pos,

inout OctetSeq octSeq_);

///
void writeDouble(in float value, inout unsigned long pos,

inout OctetSeq octSeq_);

///
void writeString(in string value, inout unsigned long pos,

inout OctetSeq octSeq_);

///
void writeWString(in wstring value, inout unsigned long pos,

inout OctetSeq octSeq_);

///
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void writeObject(in Object value, inout unsigned long pos,
inout OctetSeq octSeq_);

///
void writeDecimal(in CosQueryCollection::Decimal value,

inout unsigned long pos,
inout OctetSeq octSeq_);

///
void writeRaw(in OctetSeq value, inout unsigned long pos,

inout OctetSeq octSeq_);

///
void writeDateTime(in CosQueryCollection::DateTime value,

inout unsigned long pos,
inout OctetSeq octSeq_);

///
void writeFieldValue(in CosQueryCollection::FieldValue value,

inout unsigned long pos, inout OctetSeq octSeq_);

///
void writeNullField(inout unsigned long pos, inout OctetSeq octSeq_);

///
void writeBooleanField(in boolean value,

inout unsigned long pos, inout OctetSeq octSeq_);

///
void writeCharField(in char value,

inout unsigned long pos, inout OctetSeq octSeq_);

///
void writeOctetField(in char value,

inout unsigned long pos, inout OctetSeq octSeq_);

///
void writeShortField(in short value,

inout unsigned long pos, inout OctetSeq octSeq_);

///
void writeUShortField(in unsigned short value,

inout unsigned long pos, inout OctetSeq octSeq_);

///
void writeLongField(in long value,
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inout unsigned long pos, inout OctetSeq octSeq_);

///
void writeULongField(in unsigned long value,

inout unsigned long pos, inout OctetSeq octSeq_);

///
void writeFloatField(in float value,

inout unsigned long pos, inout OctetSeq octSeq_);

///
void writeDoubleField(in double value,

inout unsigned long pos, inout OctetSeq octSeq_);

///
void writeStringField(in string value,

inout unsigned long pos, inout OctetSeq octSeq_);

///
void writeObjectField(in Object value,

inout unsigned long pos, inout OctetSeq octSeq_);

///
void writeDecimalField(in CosQueryCollection::Decimal value,

inout unsigned long pos, inout OctetSeq octSeq_);

///
void writeRawField(in OctetSeq value,

inout unsigned long pos, inout OctetSeq octSeq_);

///
void writeLongRawField(in OctetSeq value,

inout unsigned long pos, inout OctetSeq octSeq_);
///
void writeBlob(in CosQueryCollection::Blob value,

inout unsigned long pos, inout OctetSeq octSeq_);
///
void writeClob(in CosQueryCollection::Clob value,

inout unsigned long pos, inout OctetSeq octSeq_);
///
void writeWclob(in CosQueryCollection::Wclob value,

inout unsigned long pos, inout OctetSeq octSeq_);

///
OctetSeq copyStream(in unsigned long from_pos, in unsigned long to_pos,

in OctetSeq octSeq_)
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raises(InvalidPosition);

};

/**
* this pseudointerface must be mapped to RCReader static class
* in host language.
*/
interface Reader
{

///
void readHeader(inout RCHeader header, inout unsigned long pos,

in OctetSeq octSeq_)
raises(BadOctSeq);

///
CosQueryCollection::Record readRecord(inout unsigned long pos, in OctetSeq octSeq_ )

raises(BadOctSeq);

///
RecordSeq readRecordSeq(inout unsigned long pos, in OctetSeq octSeq_)

raises(BadOctSeq);

///
CosQueryCollection::FieldValue readField(inout unsigned long pos,

in OctetSeq octSeq_)
raises(BadOctSeq);

/**
* return true and skip null value, if return was null, otherwise
* return false and not touch pos.
*/

boolean nextFieldIsNull(inout unsigned long pos, in OctetSeq octSeq_)
raises(BadOctSeq);

///
CosQueryCollection::FieldType nextFieldType(inout unsigned long pos,

in OctetSeq octSeq_)
raises(BadOctSeq);

///
boolean readBooleanField(inout unsigned long pos, in OctetSeq octSeq_)

raises(BadOctSeq,FieldValueIsNull);

///
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void readBooleanField_inout(inout boolean value,
inout unsigned long pos, in OctetSeq octSeq_)

raises(BadOctSeq,FieldValueIsNull);

///
char readCharField(inout unsigned long pos, in OctetSeq octSeq_)

raises(BadOctSeq,FieldValueIsNull);

///
void readCharField_inout(inout char value,

inout unsigned long pos, in OctetSeq octSeq_)
raises(BadOctSeq,FieldValueIsNull);

///
octet readOctetField(inout unsigned long pos, in OctetSeq octSeq_)

raises(BadOctSeq,FieldValueIsNull);

///
short readShortField(inout unsigned long pos, in OctetSeq octSeq_)

raises(BadOctSeq,FieldValueIsNull);

///
unsigned short readUShortField(inout unsigned long pos, in OctetSeq octSeq_)

raises(BadOctSeq,FieldValueIsNull);

///
long readLongField(inout unsigned long pos, in OctetSeq octSeq_)

raises(BadOctSeq,FieldValueIsNull);

///
unsigned long readULongField(inout unsigned long pos, in OctetSeq octSeq_)

raises(BadOctSeq,FieldValueIsNull);

///
float readFloatField(inout unsigned long pos, in OctetSeq octSeq_)

raises(BadOctSeq,FieldValueIsNull);

///
double readDoubleField(inout unsigned long pos, in OctetSeq octSeq_)

raises(BadOctSeq,FieldValueIsNull);

///
string readStringField(inout unsigned long pos, in OctetSeq octSeq_)

raises(BadOctSeq,FieldValueIsNull);

///

74



Object readObjectField(inout unsigned long pos, in OctetSeq octSeq_)
raises(BadOctSeq,FieldValueIsNull);

///
CosQueryCollection::Decimal readDecimalField(

inout unsigned long pos,
in OctetSeq octSeq_

)raises(BadOctSeq,FieldValueIsNull);

///
CosQueryCollection::Decimal readNumericField(

inout unsigned long pos,
in OctetSeq octSeq_

)raises(BadOctSeq,FieldValueIsNull);

///
CosQueryCollection::DateTime readDateTimeField(

inout unsigned long pos,
in OctetSeq octSeq_

)raises(BadOctSeq,FieldValueIsNull);

///
OctetSeq readRawField(inout unsigned long pos, in OctetSeq octSeq_)

raises(BadOctSeq,FieldValueIsNull);

///
void readRawField_inout(inout OctetSeq value,

inout unsigned long pos, in OctetSeq octSeq_)
raises(BadOctSeq,FieldValueIsNull);

///
OctetSeq readLongRawField(inout unsigned long pos, in OctetSeq octSeq_)

raises(BadOctSeq,FieldValueIsNull);

///
void readLongRawField_inout(inout OctetSeq value,

inout unsigned long pos, in OctetSeq octSeq_)
raises(BadOctSeq,FieldValueIsNull);

///
string readLongStringField(inout unsigned long pos, in OctetSeq octSeq_)

raises(BadOctSeq,FieldValueIsNull);

///
void readLongStringField_inout(inout string value,

inout unsigned long pos, in OctetSeq octSeq_)
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raises(BadOctSeq,FieldValueIsNull);
///
void readBlob(inout CosQueryCollection::Blob value,

inout unsigned long pos, in OctetSeq octSeq_)
raises(BadOctSeq,FieldValueIsNull);

///
void readClob(inout CosQueryCollection::Clob value,

inout unsigned long pos, in OctetSeq octSeq_)
raises(BadOctSeq,FieldValueIsNull);

///
void readWclob(inout CosQueryCollection::Wclob value,

inout unsigned long pos, in OctetSeq octSeq_)
raises(BadOctSeq,FieldValueIsNull);

};

};

#endif

14 Ïðèëîæåíèå 2:

RCStream:: Version, RecordArray

Version:: 0x01

RecordArray :: NumberOfRecords[4], RecordHeader , RecordData<1..infinity> ;

Record :: RecordHeader,RecordData;

RecordHeader :: NumberOfFields[1];

RecordData :: FieldBlock<NumberOfFields> ;

FieldBlock :: DataType , DataValue;

DataType ::
TypeNull 0x00

| TypeBoolean 0x01
| TypeChar 0x02
| TypeOctet 0x03
| TypeShort 0x04
| TypeUShort 0x05
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| TypeLong 0x06
| TypeULong 0x07
| TypeFloat 0x08
| TypeDouble 0x09
| TypeString 0x0A
| TypeObject 0x0B
| TypeAny 0x0C
| TypeSmallInt 0x0D
| TypeInteger 0x0E
| TypeDecimal 0x0F
| TypeNumeric 0x10
| TypeRaw 0x11
| TypeLongRaw 0x12

| TypeLongString 0x13
| TypeWStrint 0x14
| TypeDateTime 0x15

;

DataValue ::
ValueNull[0],

| ValueBoolean[1]
| ValueChar[1]
| ValueWchar[2]
| ValueShort[2] // network order
| ValueUShort[2] // network order
| ValueLong[4] // network order
| ValueULong[4] // network order
| ValueFloat[4] // network order
| ValueDouble[8] // network order
| ValueString
| ValueOctets
| ValueWString
| ValueOctet[1]

| ValueDecimal
| ValueAny
| ValueObject
| ValueDateTime

;

ValueDecimal:: ValueLong, ValueLong, ValueRaw
// precision, scale, value

ValueDateTime:: ValueShort, ValueOctet, ValueOctet, ValueOctet, ValueOctet, ValueOctet
// year , month , day , hour , minute , second

ValueString :: Length[4] //network order ,ValueChar<Length> ;
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ValueWString :: Length[4] //network order ,ValueWChar<Length> ;

ValueOctets :: Length[4] //network order ,ValueOctet<Length> ;

ValueAny :: Length[4], TypeCode id as String, value as OctetSeq

ValueObject :: Length[4], GIOP ObjectReference

15 Ïðèëîæåíèå 3 Ãðàììàòèêà SQL äëÿ êîëëåêöèé:

%%

startTerm: query
{ $$ = $1; }

;

query:
SELECT select_opt selection table_expr opt_order_by_clause opt_key_clause

|
was_error

;

select_opt:
/* empty */

|
ALL

|
DISTINCT

;

selection:
select_scalar_expr_comma_list
|
'*'

;

table_expr:
from_clause

opt_where_clause
opt_group_by_clause
opt_having_clause

;

78



from_clause:
FROM table_ref_commalist
|
FROM '(' query ')'
;

opt_where_clause:
/* empty */

|
WHERE search_condition

;

opt_group_by_clause:
/* empty */

|
GROUP BY column_ref_commalist

;

opt_having_clause:
/* empty */

|
HAVING search_condition

;

opt_key_clause:
/* empty */
|
WITH KEY selection

;

opt_order_by_clause:
/* empty */
|
ORDER BY ordering_spec_commalist

;

search_condition:
search_condition OR search_condition

|
search_condition AND search_condition

|
NOT search_condition

|
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'(' search_condition ')'
|
predicate

|
'@'

;

predicate:
comparison_predicate

|
between_predicate

|
like_predicate

|
test_for_null

|
in_predicate

|
all_or_any_predicate

|
existence_predicate

;

comparison_predicate:
scalar_expr LESS subquery

|
scalar_expr LESS scalar_expr

|
scalar_expr LESS_EQ subquery

|
scalar_expr LESS_EQ scalar_expr

|
scalar_expr GT scalar_expr

|
scalar_expr GT subquery

|
scalar_expr GT_EQ scalar_expr

|
scalar_expr GT_EQ subquery

|
scalar_expr EQ subquery

|
scalar_expr EQ scalar_expr

|
scalar_expr NEQ subquery

|
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scalar_expr NEQ scalar_expr
;

test_for_null:
scalar_expr IS NOT DBNULL

|
scalar_expr IS DBNULL
;

in_predicate:
scalar_expr NOT IN subquery

|
scalar_expr IN subquery

|
scalar_expr NOT IN '(' atom_commalist ')'

|
scalar_expr IN '(' atom_commalist ')'

;

all_or_any_predicate:
scalar_expr LESS any_all_some subquery

|
scalar_expr LESS_EQ any_all_some subquery

|
scalar_expr GT any_all_some subquery

|
scalar_expr GT_EQ any_all_some subquery

|
scalar_expr EQ any_all_some subquery

|
scalar_expr NEQ any_all_some subquery

;

any_all_some:
ANY

|
ALL

|
SOME

;

existence_predicate:
EXISTS subquery

;
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between_predicate:
scalar_expr NOT BETWEEN scalar_expr AND scalar_expr

|
scalar_expr BETWEEN scalar_expr AND scalar_expr

;

like_predicate:
scalar_expr NOT LIKE atom opt_escape

|
scalar_expr LIKE atom opt_escape

;

opt_escape:
/* empty */

{ $$=NULL; }
|
ESCAPE atom

;

ordering_spec_commalist:
ordering_spec
|
ordering_spec_commalist ',' ordering_spec
;

ordering_spec:
INTNUM opt_ordering

|
column_ref opt_ordering

;

opt_ordering:
/* empty */
|
ASC

|
DESC

;

subquery:
'(' SELECT select_opt selection table_expr ')'
;

select_scalar_expr_comma_list:
select_scalar_expr
|
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select_scalar_expr_comma_list ',' select_scalar_expr
;

select_scalar_expr:
'@'
|
scalar_expr

;

scalar_expr:
scalar_expr '+' scalar_expr

|
scalar_expr '-' scalar_expr

|
scalar_expr '*' scalar_expr

|
scalar_expr '/' scalar_expr

|
scalar_expr CONCAT_OP scalar_expr

|
'-' scalar_expr %prec UMINUS

|
'+' scalar_expr %prec UMINUS

|
atom

|
column_ref

|
function_ref

|
'(' scalar_expr ')'

;

table_ref_commalist:
table_ref

|
table_ref_commalist ',' table_ref

;

atom_commalist:
atom

|
atom_commalist ',' atom

;
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atom:
parameter_ref

|
literal

|
{ $$=yy_createConstStringTerm("USER"); }

;

column_ref_commalist:
column_ref
|
column_ref_commalist ',' column_ref
;

column_ref:
IDENT

|
IDENT '.' IDENT

|
IDENT '.' IDENT '.' IDENT

;

function_ref:
compound_name '(' '*' ')'

|
compound_name '(' DISTINCT column_ref ')'

|
compound_name '(' ALL scalar_expr ')'

|
compound_name '(' scalar_expr ')'

;

compound_name:
IDENT

|
IDENT '.' IDENT

;

table_ref:
compound_name

|
compound_name IDENT

|
'@'

;
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parameter_ref:
parameter

|
parameter parameter
|
parameter INDICATOR parameter
;

parameter:
':' IDENT

;

literal:
STRING

|
INTNUM

|
APPROXNUM

;

was_error:
error

;

16 Ïåðå÷åíü èçìåíåíèé

24.01.2002 - ãðàììàòòè÷åñêèå ïðàâêè, êîìïèëÿöèÿ ïîä Windows NT

21.01.2002 - îïèñàíà ðàáîòà ñ áîëüøèìè îáúåêòàìè (LOB)

18.01.2002 - äîáàâëåíû íåêîòîðûå ïðîñòðàíñòâà èìåí , ïðèâåäåíî â ñîîòâåòñòâèå
ñ òåêóùèìè idl.

19.06.2001 - äîáàâëåíî îïèñàíèå èíèöèàëèçàöèè.

06.06.2001 - îòðåäàêòèðîâàí.

08.05.2001 - äîáàâëåííà ãðàììàòèêà, ïðîñìîòð.

16.04.2001 - äîáàâëåíû ïðèëîæåíèÿ, ïåðâàÿ ïóáëè÷íàÿ âåðñèÿ.

26.03.2000 - ïåðâàÿ âåðñèþ.
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