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1. Al AE 22
1.1. LRDS_Init
Syntax

Four LRDS_Init( )
Parameters

None

Description
COSMOS A4 A ~®l& %73}
Return value

)

et

eNOERROR ~ : COSMOSE AA# o7 Al #al9dS
< eNOERROR : &7/ ==
Example

#include 'cosmos_r_h"
Four e;

e = LRDS_InitQ);
if(e < eNOERROR) /* error

e = LRDS_Final(Q);
if(e < eNOERROR) /* error

1.2. LRDS_Final

Syntax
Four LRDS_Final()
Parameters

None

Hel >/

el >/

Description
COSMOS A7 Al 2~El-&
Return value

eNOERROR @ COSMOSE A4 o=
< eNOERROR @ 9/ =
Example

#include 'cosmos_r_h"

Four e;

Eidheine;
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e = LRDS_Init();

if(e < eNOERROR) /* error X2l */

e = LRDS_Final(Q);

if(e < eNOERROR) /* error X2l */

1.3. LRDS AllocHandle

Syntax
Four LRDS_AllocHandle(Four* handle)
Parameters
INJOUT ol & Bt g
ouT handle Four* thread ¥+e]-8 28 =}
Description

Z2A 2~ Yol A threadE T53}7] 98te] AF&3l= handles &% o=t}
LRDS_Init()¥} LRDS_Final()& A|<]gk o)< COSMOS APIE-> handles

HA QA= wh=t}. T, coarse granularity locking no-thread
9] handleWt lom @ QAR WX b

Return value
eNOERROR
< eNOERROR
Example

. handle%

D oF I=

#include "cosmos_r.h"

Four
Four

‘81—%

Hl—ol—%

- X

handle;

e = LRDS_AllocHandle(&handle);
if(e < eNOERROR) /* error Xc| */

e = LRDS_FreeHandle(handle);
if(e < eNOERROR) /* error Xe| */

1.4. LRDS_FreeHandle

Syntax
Four LRDS_FreeHandle(Four handle)
Parameters
IN/OUT ol & Bt g
IN handle Four thread ¥2]-& 27t
Description
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T2 A2 WA threadE T&317] 918+ AFE-38li= handles WHEHSHT),
Return value

eNOERROR ~ : handleS WHeHa}SlS

< eNOERROR : Q. =
Example

#include 'cosmos_r_h"

Four e;
Four handle;

e = LRDS_AllocHandle(&handle);
if(e < eNOERROR) /* error X2l */
e = LRDS_FreeHandle(handle);
if(e < eNOERROR) /* error X2l */

1.5. LRDS_SetCfgParam

Syntax
Four LRDS_SetCfgParam(Four handle, char* name, char* value)
Parameters
IN/OUT ol & 128 a7
IN handle Four thread 2|8 27k
IN name char* A dbebe|E 9 o] &
IN value char* A3 gEke| e o] 7k
Description

A7 detulge] ghs XA, A4 seheE el LOG_VOLUME_DEVICE_LIST,
COHERENCY_VOLUME_DEVICE, USE_DEADLOCK_AVOIDANCE, USE_BULKFLUSHZ} <l

Return value
eNOERROR @ A=A Ieluge] k& A3
< eNOERROR : 257 3=

Example

#include 'cosmos_r_h"

Four e;
Four handle;

e = LRDS_SetCfgParam(handle, “LOG_VOLUME_DEVICE_LIST”,
“/cosmos/log.vol™);
if(e < eNOERROR) /* error M2l */
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1.6. LRDS_GetCfgParam

Syntax
char* LRDS_GetCfgParam(Four handle, char* name)
Parameters
IN/OUT ol & 128 a7
IN handle Four thread ¥+2]-& 27k
IN name char* A dbebe|E 9 o] &
Description

A It g e #@s ¢loj2th. A delvlg o= LOG_VOLUME_DEVICE_LIST,
COHERENCY_VOLUME_DEVICE, USE_DEADLOCK_AVOIDANCE, USE_BULKFLUSH7} lt}.

Return value
value " namel 2 A AHH HAA dZv]E ] 7k

Example
#include 'cosmos_r_h"

Four handle;
char* value;

value = LOM_GetCfgParam(handle, “LOG_VOLUME_DEVICE_LIST”);
printf(“%s\n”, value);

1.7. LRDS InitLocalDS
1.8. LRDS_InitSharedDS
1.9. LRDS FinalLocalDS
1.10.LRDS_GetCfgParam
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2. 25 Iz

2.1. LRDS Mount

Syntax
Four LRDS_Mount (Four handle, Four numDevices, char *xdevNames, Four *volld)
Parameters
INOUT ol& 23 a7
IN handle Four thread ¥H2]-8 22}
IN numbDevices Four BE5S FASE fulo)lxe] 4
IN devNames char** t)rlo] 229 o559 wjd
ouT volld Four* nLEY EF9 D
Description
Folzl BES A Aado] A F JEE vEIH. e EE
stutolael utolze] oa) AW F Q7] Wl YPow BFES TAH
= guto] =9 sk tutel 29 o FES WAR WAtk Hulelxe] ofF
= INIX 3td AJxglol o] o5& ARSIt =Fc] Hedo= vESY

0 BEe) AEAE B o

Return value

eNOERROR ~ : =F2 VHEE 33+
< eNOERROR oF A=
Example
#include "cosmos_r.h"
Four handle;
Four e;
char deviceNameStrings[2][256];
char** deviceNames;
Four volld;

strcpy(devNameStrings[0], "/devicel-name')
strcpy(devNameStrings[1], "/device2-name')
devNames[0] = devNameStrings[0];
devNames[1] devNameStrings[1];
e = LRDS_Mount(handle, 2, devNames, &volld);
if(e < eNOERROR) /* error Xe| */

e = LRDS_Dismount(handle,
if(e < eNOERROR) /* error

volld);
el */

2.2. LRDS_Dismount
Syntax
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Four LRDS_Dismount (Four handle, Four volld)

Parameters
IN/OUT ol & 128 a7
IN handle Four thread 2|8 22t
IN volld Four dlolefHo] = BF |
Description

ot
:Oé
N

MeEE BHE UaneEdT. UareEd BHEE vleE A
g AMAE Foho] A4

Return value

eNOERROR ~ : EHS U2nLE 39S
< eNOERROR : 27 FHE=
Example

#include 'cosmos_r_h"

Four handle;

Four e;

char deviceNameStrings[2][256];
char** deviceNames;

Four volld;

strcpy(devNameStrings[0], "/devicel-name'™)
strcpy(devNameStrings[1], "/device2-name'™)

devNames[0] = devNameStrings[O];
devNames[1] = devNameStrings[1];
e = LRDS Mount(handle, 2, devNames, &volld);
if(e < eNOERROR) /* error Xcl */

e = LRDS_Dismount(handle, volld);
if(e < eNOERROR) /* error Xcl */

2.3. LRDS FormatDataVolume
Syntax

Four LRDS_FormatDataVolume(Four handle, Four numDevices, char #**devNames,
char =*title, Four volld, Four extSize, Four #*numPagesInDevice, Four

segmentSize)
Parameters
INOUT ol & 28] 29
IN handle Four thread ¥2]-8 2=}
IN numDevices Four E5S FAE YulolAE9] 4
IN devNames char** EHLE FA5E tulo] A5 o]&
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IN title char* HHo o=

IN volld Four o] eluo] A~ E&H2o] ID

IN extSize Four ol~®"lE9]  F7|(coarse  granularity

locking ¥ Aol A= EFY o]l Two &)

IN numPagesinDevice | Four* Zk tivfo] 2~ 9] H|o|X]
IN segmentSize Four AHES] 77
Description

bbel 25e ofel Al dut

ol

Fol7 trlo] 252 Yoy BFS THAT
ol zw A ET.

Return value
eNOERROR CHolH EHS ¥9sAS
< eNOERROR : 257 FI=

Example
#include "cosmos_r.h"

Four handle;

Four e;

char deviceNameStrings[2][256];
char** deviceNames;

Four nPages[2];

Four volld;

strcpy(devNameStrings[0], "/devicel-name')
strcpy(devNameStrings[1], "/device2-name')

devNames[0] = devNameStrings[0];

devNames[1] = devNameStrings[1];

nPages[0] = 3200;

nPages[1] = 4800;

e = LRDS_FormatDataVolume(handle, 2, devNames, “test_volume”, 1005, 16,
nPages, 800);

if(e < eNOERROR) /* error Xe| */

2.4. LRDS_FormatLogVolume
Syntax

Four LRDS_FormatLogVolume(Four handle, Four numDevices, char #**devNames,
char *title, Four volld, Four extSize, Four *numPagesInDevice)

Parameters
INOUT ol& 23 a7
IN handle Four thread ¥2]-8 2=}
IN numDevices Four 5SS FAE gulol2Ee] 4
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IN devNames char** EH5L FAE fulol 259 o=

IN title char* 2R o=

IN volld Four 23 559 ID

IN extSize Four ol~H"lEQS]  F7|(coarse granularity

locking ¥ Ao A= EFY o]l Two &)

IN numPagesInDevice | Four* Z} fulol A 9] H oA 4=
Description

Folzl tulol~ER 2 BES EUldth. 2% dolEuo]xe] A4t

71EshE AoR ‘iﬂ ol Ho] 2 AjxElo] §JR-F g9l
TEE 39S A%, dolEHolxe Y&s YR HAA
sitl. EdAAL] H3](Roll Back)AAte| Y} T3]
HIEA] 271 B
o= EWNAME H3 U Z2 o] ugAAe R
S 2HEY 35S ST = gl

Return value

eNOERROR 20 BEHS Ivsgs
< eNOERROR @ 27 3=
Example

#include "cosmos_r.h"

Four handle;

Four e;

char deviceNameStrings[2][256];
char** deviceNames;

Four nPages[2];

Four volld;

strcpy(devNameStrings[0],
strcpy(devNameStrings[1],

""/devicel-name')
""/device2-name')

devNames[0] devNameStrings[0];
devNames[1] = devNameStrings[1];

nPages[0] = 800;

nPages[1] = 400;

e = LRDS_FormatLogVolume(handle, 2, devNames,
nPages);

if(e < eNOERROR) /* error Xe| */

2.5. LRDS_FormatTempDataVolume
Syntax

Four LRDS_FormatTempDataVolume(Four handle, Four

ol <l H] 844
I3

e A8l Aol
Aok Sk 21 BFol gAY AgHA we A
2 QA% doleue] 2~ ne

“test_volume™,

numDevices,

o5k
=i

=

o |7 tlo 2 e

o

1005, 16,

char

wx*xdevNames, char *title, Four volld, Four extSize, Four *numPagesInDevice,

Four segmentSize)
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Parameters

IN/OUT ol & 128 a7
IN handle Four thread ¥2]-8 2=}
IN numDevices Four E5S FAE YulolAE9] 4
IN devNames char** HE5S FAFE fdulol 259 o=
IN title char* HEHo o]l&
IN volld Four 21 259 ID
IN extSize Four ol~"lE9S]  F7|(coarse granularity
locking W A A = EFYel Two )
IN numPagesinDevice | Four* Z} fufol A 9] Holx] 4=
IN segmentSize Four A1THES 77
Description
FolX Huto]2E® A dHlolH EFS XU Y] Hely B2 A4
5o A $98 9 o8 AN= Aga] Slstel AgE),
Return value
eNOERROR AA] deolE =He NS
< eNOERROR :@ & §7 FZE
Example
#include 'cosmos_r_h"
Four handle;
Four e;
char deviceNameStrings[2][256];
char** deviceNames;
Four nPages[2];
Four volld;

strcpy(devNameStrings[0], "/devicel-name'™)
strcpy(devNameStrings[1], "/device2-name')

devNames[0]
devNames[1]
nPages[0] =
nPages[1] =

devNameStrings[0];
devNameStrings[1];
800;
400;

e = LRDS_FormatTempDataVolume(handle, 2, devNames, “test_volume™, 1005,
16, nPages, 200);
if(e < eNOERROR) /* error Xcl */

2.6. LRDS_FormatCoherencyVolume
Syntax

Four LRDS_FormatCoherencyVolume(Four handle, char *devName, char *title,
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Four volld)

Parameters
INJOUT ol & 23 a7
IN handle Four thread ¥+2]-& 2]*H =}
IN devName char* EH5LS FASE fulol 259 o=
IN title char* 2R o=
IN volld Four 27 559 ID
Description

Fol7 tjulo] 2~ =2 coherency EFS ¥ W3}, (Coherency EHFL s AH
7oA ZRA2E Fe] WY RS FASH] Yk AMEEY, T v
RS AFEEA] &= coarse-granularity locking Wl Aol A gk & Q3c).

Return value
eNOERROR . coherency HEHS XSS
< eNOERROR : 257 FI:=

Example
#include 'cosmos_r_h"

Four handle;

Four e;

Four volld;

e = LRDS_FormatCoherencyVolume(handle, '/devName™, “test_volume”,
1005);

if(e < eNOERROR) /* error M2l */

2.7. LRDS_ExpandDataVolume
Syntax

Four LRDS_ExpandDataVolume(Four handle, Four volld, Four numAddDevices,
char **addDevNames, Four *numPagesInAddDevice)

Parameters
INOUT ol & 28] 29
IN handle Four thread ¥+2]-& 2]*H =}
IN volld Four 21 259 ID
IN numAddDevices | Four B 5o F718 tnjol A5
IN addDevNames | char** HEEo F718 gulo] A5 o] &
IN numPagesinAddDevice | Four* 7+ flujo) 29 HolA
Description
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2 BFe] FolR Yupol A58 Fretel BEe AE I
o vhg e o] gojof dr},

Return value
eNOERROR A
< eNOERROR @ . F ==

Example
#include "cosmos_r.h"

Four handle;

Four e;

char deviceNameStrings[2][256];
char addDeviceNameStrings[2][256];
char* devNames[2];

Four nPages[2];

Four volld;

strcpy(devNameStrings[0], "/devicel-name')
strcpy(devNameStrings[1], ''/device2-name')

devNames[0] devNameStrings[0];
devNames[1] = devNameStrings[1];

e = LRDS_Mount(handle, 2, devNames, &volld);
if(e < eNOERROR) /* error Xe| */

strcpy(addDevNameStrings[0], ''/add_devicel-name')
strcpy(addDevNameStrings[1], ''/add_device2-name')

devNames[0]
devNames[1]

addDevNameStrings[0];
addDevNameStrings[1];

nPages[0]
nPages[1]

800;
400;

e = LRDS_ExpandDataVolume(handle, volld, 2, devNames, nPages);
if(e < eNOERROR) /* error Xe| */

e = LRDS_Dismount(handle, volld);
if(e < eNOERROR) /* error Xe| */
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3. EAAME e
3.1. LRDS_BeginTransaction

Syntax
Four LRDS_BeginTransaction(Four handle, XactID *xactlId, ConcurrencylLevel
cclevel)
Parameters
INOUT ol& 28] 29
IN handle Four thread ¥+2]-& 2]*H =}
ouT xactld XactID* EdANA A¥Ezt
IN ccLevel ConcurrencyLevel | Egi o] X183 ZA|A Ao =&
Description
Aze EAAME 2715k BN A%g dddth 4E U
He o F A8aty) 918 AaArt RelHo) xactlde Wk

cclevel & Foldl EdAMo] ALY FAM FEelth BAH FEe o
EdAAE0] FAe AR A9, oF o@wA A AAE 4
cclevel2 Concurrencylevel Bl oz th&mt o] Ao, typedef enum
{ X_BROWSE_BROWSE, X_CS_BROWSE, X_CS_CS, X_RR_BROWSE, X_RR_CS, X_RR_RR }
ConcurrencyLevel ;

g A 2 A$-2/00M0SS X_BROWSE_BROWSE, X_RR_RRe] F 7}4] BA]A
F2 Ag A,

_BROWSE_BROWSE: no read lock, long write lockS A3l =502 217]

o flo S om < )

T2 3t EdRdo A A&, X_BROWSE BROWVSER 8 &&= EdAMA S
2 EdAMo] yritedihS stH gt e T ZH(dlolE)ol tig readdit
T35t £ o & EWAMHO| yritedrS oF & o] write ANS F
g 4 9l
X_RR_RRE long read lock, long write_lockC. 2 2A7|E F=E 3= EUURA A
A AR&%HTh. X RR_RRE T EWHA *dol writedAHS S A, TR =
Flole)el e readdrts AT o+ glom, & EdAHo] X _RRRRTF
T A readdArS oF & o wrlteoﬂi‘lé TPt & Qrd. T3k gE EWA
Aol write@A S ¢F & W, write A4S F3E = Q).

Return value
eNOERROR  : EdAA S AFH oz AZ3 e
< eNOERROR @ &7/ ==

Example
#include 'cosmos_r_h"

Four handle;
Four e;
XactlD xactlD;

e = LRDS_BeginTransaction(handle, &xactlD, X_RR_RR);
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if(e < eNOERROR) /* error X2l */

e = LRDS_CommitTransaction(handle, é&xactlD);

if(e < eNOERROR) /* error X2l */

3.2. LRDS_CommitTransaction

Syntax
Four LRDS_CommitTransaction(Four handle, XactID #*xactId)
Parameters
IN/OUT o1& 128 A9
IN handle Four thread ¥2]-8 2=}
IN xactld XactID* EdMA AEzt
Description
Fol ERALAS g5, EdAdel faEW ENNHAL el
Huo] 2~ e ko] A= dlojEuo] 2ol wkdE Tt
Return value
eNOERROR ERAANAE JFHoR S5
< eNOERROR oF A=
Example
#include "cosmos_r.h"
Four handle;
Four ;
XactlID xactlD;
e = LRDS_BeginTransaction(handle, &xactlD, X _RR_RR);
if(e < eNOERROR) /* error Xe| */
e = LRDS_CommitTransaction(handle, é&xactlD);
if(e < eNOERROR) /* error Xc| */
3.3. LRDS_AbortTransaction
Syntax
Four LRDS_AbortTransaction(Four handle, XactID #*xactId)
Parameters
INJOUT o] & 128 A9
IN handle Four thread ¥2]-8 2=}
IN xactld XactID* EdAA Az}
Description
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Fol2 EdAAS At EdALe] Falsw =AMzt SgH oo
Hullo] 2~ #dl A4k BF HAH dolHuo]s FElE EARHA AA o]
A et fn.
Return value
eNOERROR ERdNAS deHor HIsds
< eNOERROR @ & FE=
Example
#include "cosmos_r.h"
Four handle;
Four ;
XactlID xactlD;
e = LRDS_BeginTransaction(handle, &xactlD, X _RR_RR);
if(e < eNOERROR) /* error Xe| */
e = LRDS_AbortTransaction(handle, &xactlD);
if(e < eNOERROR) /* error Xe| */
3.4. LRDS_SetSavepoint
Syntax
Four LRDS_SetSavepoint(Four handle, SavepointID# spID)
Parameters
INJOUT o] & B 4
IN handle Four thread ¥-2]-& 2E =}
ouT spID SavepointID* Ao B FEQIE AlH A}
Description
Fine granularity locking Bl o4t &3} APIE, Foix] EdA A o3k
Alo]B.ENEES A3}, LRDS_Rol lbackSavepoint () S $.&3Fo] Alo]HEQAE
ool S dolEuols # AS AN F o},
Return value
eNOERROR @ Alo|B¥RIEE AFH o= A4+
< eNOERROR 25
Example
#include 'cosmos_r_h"
Four handle;
Four ;
SavepointlD splD;
e = LRDS_SetSavepoint(handle, &splD);
if(e < eNOERROR) /* error X2l */
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e = LRDS_RollbackSavepoint(handle, spiD);
if(e < eNOERROR) /* error X2l */

3.5. LRDS_RollbackSavepoint

Syntax
Four LRDS_RollbackSavepoint(Four handle, SavepointID spID)
Parameters
IN/OUT ol & 128 a7
IN handle Four thread ¥+2]-& 27k
IN spID SavepointID Aol BERIE A}
Description

Fine granularity locking B &owt £A3t= APIZ, Alo]B¥EQIEES AA3)
Al o] Fol Sl dlolEulol~ #HE AAS BEF FHASIA dlo]E Mol
FHE AolB¥QE P ol Ae 7 Hi).

Return value
eNOERROR ~ : AM|o|B X QlEZIX] EWRNHMS A3 5192

< eNOERROR : o7/ ZZ=
Example

#include "cosmos_r.h"

Four handle;
Four e;
SavepointlID splD;

e = LRDS_SetSavepoint(handle, &spliD);
if(e < eNOERROR) /* error Xe| */

e = LRDS_RollbackSavepoint(handle, spiD);
if(e < eNOERROR) /* error Xe| */
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4. Eglo|M

ol Afo| g

4.1. LRDS_CreateRelation

Syntax

Four

LRDS_CreateRelation(Four

handle,

Four volld, char* relName,

LRDS_IndexDesc* idesc, Four nCols, ColInfo* cinfo, Boolean tmpRelationFlag)

Parameters

IN/OUT ol & 128 a7

IN handle Four thread ¥2]-8 21"}

IN volld Four Hzo] Azt

IN relName char* AAEtE = oo ol &

IN idesc LRDS_IndexDesc* | &) ~E]8 old~o] tj3al 7]& %}

IN nCols Four A& 2] 4=(coarse granularity locking W

Mol A= EFslol Two o)

IN cinfo ColInfo* AL 3t HH

IN tmpRelationFlag | Boolean A o]l oJHE e
Description

deo]dS A= sty vbEr. Heeold2 o2 e Adoer FAHM, &

Aetgs Ae 2eand Adas 4l 5 At 7 dee oy AL

=AY WEE A Ha, o AY WeE AeA dste UL dAx

& o A "o AR Helolds s el Heleldo] THA=

Adle] et ZF A™lel diste] Ad bt AR gre] el &
Folof gty ZE|2E® lExE
ez 7=

e AE, 5

27} composite keyE

g F F U}
Return value

eNOERROR -}

< eNOERROR Q.

Example
#include

Four

Four

Four

LRDS IndexDesc
ColiInfo

v}

S HEHOT A

7 ==

**cosmos_r_h"

handle;
e;
volld;
idesc;
cinfo[2];

AR e
TS E A8 HIES oy Folof sir),
AQatu e shte] Ago] ofyel o sfe] Ay WE

43
gl FULHY e
HE

o,
ol
o
38
o

idesc.indexType = SM_INDEXTYPE_BTREE;

idesc.btree.flag =

idesc.btree.nColumns = 1;

KEYFLAG_CLUSTERING;
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idesc.btree.columns[0].colNo
idesc.btree.columns[0]-flag =

cinfo[0]
cinfo[0]

cinfo[1]
cinfo[1]
cinfo[1l].

0;
KEY INFO_COL_DESC;

.complexType = SM_COMPLEXTYPE_BASIC;
-type = SM_INT;

.complexType = SM_COMPLEXTYPE_BASIC;
-type =

SM_STRING;
length =

e = LRDS_CreateRelation(handle, volld, “*
SM_FALSE);
if(e < eNOERROR) /* error Xcl */

4.2. LRDS_DestroyRelation

new_

relation”

, &idesc, 2, cinfo,

Syntax
Four LRDS_DestroyRelation(Four handle, Four volld, char* relName)
Parameters
IN/OUT SlR=s Bty A
IN handle Four thread ¥2]-& 2]:E =}
IN volld Four E g o] Awzt
IN relName char* AbAElE = o)Ay ol &
Description
Folzl Dy o)ds dolEHo] AR EE AbAlgit). A Hyo]de Hy ol
A ol o1 eloliol AAH gl el B EAE b g a,
ool e AAsy] Aol T Aeleldo] LEHo] YA HAS] =]
o deolAe 2AskA] a1 gEEiA "ol oE HA Ze, F
AHg ol obdl shelolw A AlzElelA FolR Aol Mol P vl
(dlolg] sd 3 JAQulx gl B5)S A S, glal g R HolE A
A = ol e FEES AhA s
Return value
eNOERROR g o]de AxAHo=E 24319 &
< eNOERROR : &7/ #=
Example

#include "cosmos_r.h"

Four handle;

Four e;

Four volld;

e = LRDS_DestroyRelation(handle, volld, “new_relation™);

if(e < eNOERROR) /* error Xe| */
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4.3. LRDS_AddIndex
Syntax

Four LRDS_AddIndex(Four handle, Four volld, char#* relName, LRDS_IndexDesc*
idesc, IndexID* iid)

Parameters
INJOUT ol & 28] 29
IN handle Four thread ¥2]-8 2=}
IN volld Four =259 2¥Ext
IN relName char* o]l o]&
IN idesc LRDS_IndexDesc* | ¢1el) ~of tf3l 7]<= %}
ouT |iid IndexID* olel ~ AW 2}
Description

oo MEL AY2E Fr3it). A 2E A2 AHosr] ¢ajles o
gl2o] AFEEHE 7l #S AR, S 7E S AEEY WEE v
H=Z dgd] Fojof s}, A4 Alxglo] WE] 7](oe] 7o AHo= FA4%
7NE AYs FE2 715 FAStE ZAEoR oY U Ay HEE F F
At

Return value
eNOERROR @ ¢l

13}
< eNOERROR @ 24 3=

[>
Ll
ox
ok
)
o
fu
0%
oX,
o
4t
o

Example
#include "cosmos_r.h"

Four handle;
Four e;

Four volld;
LRDS_IndexDesc idesc;
IndexID iid;

idesc.indexType = SM_INDEXTYPE_BTREE;
idesc.btree.flag = KEYFLAG_CLEAR;
idesc.btree.nColumns = 2;

idesc.btree.columns[0].colNo = 4;
idesc.btree.columns[0].flag = KEYINFO_COL_DESC;

idesc.btree.columns[1].colNo = 0;
idesc.btree.columns[1].-flag = KEYINFO_COL_ASC;

e = LRDS_AddIndex(handle, volld, “new_relation”, &idesc, &iid);
if(e < eNOERROR) /* error Xc| */
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4.4. LRDS_Droplindex

Syntax

Four LRDS_DroplIndex(Four handle, Four volld, char* relName, IndexID* iid)
Parameters

INOUT ol & 28] 29

IN handle Four thread ¥2]-8 2=}

IN volld Four B Eo Azt

IN relName char* o)A o]&

IN iid IndexID* oldl~ 2Hx}
Description

Fol7l Aeloldo] gat delas st ARG AAT delae e A
WA A4 ek,

Return value

eNOERROR  : 1dlAx2 gaH oz A A Y-S

—

)
< eNOERROR @ 24 5=

Example

#include 'cosmos_r_h"

Four handle;
Four e;

Four volld;
Four orn;

Irds_RelTableEntry *relTableEntry;

orn = LRDS_OpenRelation(handle, volld, “relation™);
if(orn < eNOERROR) /* error Xcl */

relTableEntry = LRDS_GET_RELTABLE_ENTRY(handle, orn);

e = LRDS DroplIndex(handle, volld, “relation”,
&(LRDS_GET_IDXINFO_FROM_RELTABLE_ENTRY(relTableEntry))[0]-i1id);
if(e < eNOERROR) /* error Xcl */

4.5. LRDS_AddColumn

Syntax

Four LRDS_AddColumn(Four handle, Four volld, charx relName, ColInfo* cinfo)
Parameters

IN/OUT ol & 128 a7

IN handle Four thread ¥2]-8 2=}
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IN volld Four 259 2¥Ext
IN relName char* Zgo]He] o=
IN cinfo ColInfo* 2718 AHo| st AR
Description
deoldel AdS F7H3.
Return value
eNOERROR dyoldel ARE TR F7helGw
< eNOERROR :@ 2§ ZE
Example
#include "cosmos_r.h"
Four handle;
Four e;
Four volld;
CollInfo cinfo;

cinfo.complexType
cinfo.type = SM_FLOAT;

e

if(e < eNOERROR) /* error Xe| */

4.6. LRDS_OpenRelation

SM_COMPLEXTYPE_BASIC;

LRDS_AddColumn(handle, volld, “relation”, &cinfo);

Syntax
Four LRDS_OpenRelation(Four handle, Four volld, char* relName)
Parameters
INJOUT ol & 1232 29
IN handle Four thread ¥2]-8 2=}
IN volld Four =259 2¥Ext
IN relName char* Hyo)lHde o]E
Description
Folxl deolds SEgth. Heyolde oS Holdd #3 HRE o
= dHold HolEol 5= Ads n g
Return value
o Hilo]d Wz Heolds dedor 2EIAF
< eNOERROR @ 27 =HE=
Example
#include 'cosmos_r_h"
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Four handle;

Four e;
Four volld;
Four orn;

orn = LRDS_OpenRelation(handle, volld, “relation™);
if(orn < eNOERROR) /* error XHel */

e = LRDS_CloseRelation(handle, orn);

if(e < eNOERROR) /* error X2l */

4.7. LRDS_CloseRelation

Syntax
Four LRDS_CloseRelation(Four handle, Four orn)
Parameters
IN/OUT ol & 128 a7
IN handle Four thread 2|8 27k
IN orn Four °Z Yol Hs
Description

Folzl 2 dulo|d Hart 7e)7le dyolds 2.
Return value

eNOERROR .-

< eNOERROR : 2
Example

#include 'cosmos_r_h"

Four handle;
Four e;

Four volld;
Four orn;

orn = LRDS_OpenRelation(handle, volld, “relation™);
if(orn < eNOERROR) /* error XNcl */

e = LRDS_CloseRelation(handle, orn);
if(e < eNOERROR) /* error X2l */

4.8. LRDS_CloseAllRelations
Syntax

Four LRDS_CloseAllRelations(Four handle)
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Parameters

IN/OUT ol & B A
IN handle Four thread @28 21¥E =}
Description

AA| thread7t @5 oS BF @t
Return value

eNOERROR  : RE go]dS Haxog Tgre

< eNOERROR : o7 ZZ

Example
#include 'cosmos_r_h"

Four handle;
Four e;

e = LRDS_CloseAllRelations(handle);
if(e < eNOERROR) /* error X2l */

4.9. LRDS_SortRelation
Syntax

Four LRDS_SortRelation(Four handle, Four volld, Four tmpVolld, char*
inRelName, KeyInfo* kinfo, Boolean newRelFlag, char* outRelName, Boolean
tmpRelFlag, LockParameter* lockup)

Parameters

INJOUT °|F 28 e

IN handle Four thread ¥+2]-& 2=}

IN volid Four A deolde] AT Zwo] A
s

IN tmp\olld Four Aol A}L3F QA BEF

IN inRelName char* AAxZ o)A o]&

IN kinfo KeylInfo* Y 7] it AH

IN newRelFlag Boolean Mz Ho]He] AHE AFS A
FEA AF-E Y= Fd

IN outRelName char* AEy AFNE AT g olH o=

IN tmpRelFlag Boolean outRelName ©] JA] o] XA =
UE= Fe
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IN lockup LockParameter* | @ A3} lock o] 3k AR

Description
Folzl Hyol A
Return value
eNOERROR .-
< eNOERROR : 2

to
o
Ll
e
v

Example
#include "cosmos_r.h"

Four handle;

Four e;

Four volld;

Four tmpVvolld;
KeylInfo kinfo;

LockParameter lockup;

kinfo.flag = KEYFLAG_CLEAR;
kinfo.nColumns = 1;
kinfo.columns[0].colNo = 3;
kinfo.columns[0].flag = KEYINFO_COL_DESC;

lockup.mode = L_X;
lockup.duration = L_COMMIT;

e = LRDS_SortRelation(handle, volld, tmpVolld, “in_relation”, &kinfo,
SM_TRUE, “out_relation”, SM_FALSE, &lockup);

if(e < eNOERROR) /* error Xe|l */

4.10.LRDS_GetFileldOfRelation
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5. A7 22|
5.1. LRDS_OpenSeqgScan
Syntax

Four LRDS_OpenSeqScan(Four handle, Four orn, Four scanDirection, Four nBools,
BoolExp booll], LockParameters* lockup)

Parameters
INOUT ol & 128 a7
IN handle Four thread ¥2]-8 2=}
IN orn Four °Z Yol Hs
IN scanDirection | Four 270 1-8F(FORWARD =&
BACKWARD)
IN nBools Four boolean expression &] 74~
IN bool[] BoOIEXp boolean expression 52 2]~ E
IN lockup LockParameter* | @ A3} lock o] )3k AR
Description
Folzl deoj e gk +=A4 AME s eEg. o] A7 QY AE
AREEEA] eFar, Heoly 3 Qo] EEAoRE AH SAUE FEES A
2317] 9ste] ARgEYh. wEbn B scanDirections A0 WSR-S x| A E17]

st
9 sle] AFE3T}. scanDirection® #ko] FORWARDo|™ A A<=A{ o = 9‘4/‘1]_/:6‘}
21 %kol BACKWARDOI® A =9 dF-o® FIHEES A =S, ol
23l=d YA BE FES AAASA ga P FEETS 91*1]&3}7]
23} boolean expressions AF&8 4= Ut}. Boolean expressions ARF&3HH
EA A= Zko] boolean expressions WEdtE FE2WS A& o) Al HolFE),
Boolean expressione 2 79l Z7o] ANDZE ;qoﬂL FejE 7FAY. lockup ¥
g El= AT F 235 s AFgE).
Return value
270 AL FARA A0S @ ES S
< eNOERROR : &7 A=
Example

#include 'cosmos_r_h"

Four handle;

Four e;

Four scanld;
Four orn;
BoolExp bool[2];

LockParameter lockup;

bool[0]-op = SM_LE;
bool[0] -colNo = 1;
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bool[0] .data.i = 10;

bool[1]-op = SM_GE;
bool[1]-.colNo = 1;
bool[1] .data.i = 20;

lockup.mode = L_X;
lockup.duration = L_COMMIT;

scanld = LRDS_OpenSeqScan(handle, orn,
if(scanld < eNOERROR) /* error Xcl */
e = LRDS_CloseScan(handle, scanld);
if(e < eNOERROR) /* error Xcl */

FORWARD, 2, bool, &lockup);

5.2. LRDS_OpenindexScan

Syntax
Four LRDS_OpenIndexScan(Four handle, Four orn, IndexID *iid, BoundCond=
startBound, BoundCond* stopBound, Four nBools, BoolExp booll[],
LockParameters* lockup)
Parameters
INJOUT ol & 232 a7
IN handle Four thread To]-& 2¥E =}
IN orn Four o Y olHd HE
IN iid IndexID* o] AFEE = old o] A af
IN startBound BoundCond* range scan 9] start boundary(NULL #t<
M 5 )
IN stopBound BoundCond* range scan 2] stop boundary(NULL 3t
a5 o)
IN nBools Four boolean expression 2] 7|5~
IN bool[] BoolExp boolean expression 52| 2| ~E
IN lockup LockParameter* | @ A3} lock o] tidk A=
Description
Folxl Helo] e tigh Sl A0S QEST, Qld s A0 Folxd Q1Y
2o 7] gkel 2] wol web] FES zdch, oW s goe
- eExc

start boundary®} stop booundaryE

Agstomy ke d9el Ae

AT TT= =

ul M~ sl= Aol 7b5dth(range scan). Start boundary”} stop boundary
Bt} o™ 7] Fho]l AAE= oz MM AdA Har, ¥ E start boundary

7} stop boundary®.TF = 7] gho] FrolA&= £o 2 MA A
=& stop boundary: NULL Zt<
7F gloiA 7pd 2 7] gk,
e x 20 ojA] =xHA 270 vRRE7EA] R boolea

boundary

skAl "ok, Start

7F2 4= =, o] % boundary

EE b 2 ke 2t FEAX Osdt

nexpressions # O &
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M boolean expressions WESE FZurS A ~E 4 v}, lockup I
Be AFTx 292 98 AHeEY.

Return value
270 AEAE Q1Y
< eNOERROR @ . F ==

Example
#include "cosmos_r.h"

Four handle;

Four e;

Four volld;
Four scanld;
Four orn;
BoundCond startBound;
BoolExp bool[1];
LockParameter lockup;

Four keyValue;

Irds_RelTableEntry *relTableEntry;

orn = LRDS_OpenRelation(handle, volld, “relation™);
if(orn < eNOERROR) /* error Xc|l */

relTableEntry

LRDS_GET_RELTABLE_ENTRY(handle, orn);

startBound.op
keyvalue = 10;
startBound.key.len = sizeof(Four);

bcopy(&keyValue, &(startBound.key.val[0]), sizeof(Four));

SM_LT;

bool[0].-op = SM_GT;
bool[0] .colNo = 1;
bool[0] .data.i = 20;

lockup.mode = L_X;

lockup.duration = L_COMMIT;

scanld = LRDS_OpenSegScan(handle, orn,
&(LRDS_GET_IDXINFO_FROM_RELTABLE_ENTRY(relTableEntry))[0].iid,
&startBound, NULL, 1, bool, &lockup);

if(scanld < eNOERROR) /* error X2l */

e = LRDS_CloseScan(handle, scanld);

if(e < eNOERROR) /* error Xc| */

e = LRDS_CloseRelation(handle, orn);

if(e < eNOERROR) /* error Xe| */
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5.3. LRDS_MLGF_OpenindexScan

Syntax

Four

LRDS_MLGF_OpenIndexScan(Four

handle,

Four orn, IndexID =*iid,

MLGF_HashValue lowerBounds[], MLGF_HashValue upperBounds[], Four nBools,

BoolExp bool[], LockParameter* lockup)

Parameters
IN/OUT ol& 23 a7
IN handle Four thread ¥2]-& 27t
IN orn Four 2Z dyold e
IN iid IndexID* 20 AREE = QlEl~o] Azt
IN lowerBounds[] | MLGF HashValue | 24| = 28 ol o] 7+ 7)o f3t F
Bl
IN upperBounds[] | MLGF_HashValue | 215 & 2kS oJdo] Z+ 7]4] )3t
o %k
IN nBools Four boolean expression &] 74~
IN bool[] BoolExp boolean expression 52| 2| ~E
IN lockup LockParameter* | @ 3 3&}+= lock o] 3k AR
Description

Folx Hyol Ao thdk MLGF Qg2 2718 oZ3it). oldlx 2700 o] A
a4 23 nlE 7R &2 boolean expressions 5 2. EM boolean expression

] ZZ =l E 3L ]
S WSt FEWS

13 AFS-E T},
Return value

a7 AR QEs 20 S TSRS
< eNOERROR : o7 ZE=

Example
#include 'cosmos_r_h"
Four handle;
Four e;
Four volld;
Four scanld;
Four orn;
MLGF_HashValue lowerBounds[2];
MLGF_HashValue upperBounds[2];
BoolExp bool[1];
LockParameter lockup;
Four keyValue;

Irds_RelTableEntry

= I~
MM~ 4= 9l

*relTableEntry;

lockup tepelet= A2 2%
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orn = LRDS_OpenRelation(handle, volld, “relation™);
if(orn < eNOERROR) /* error XHcl */

relTableEntry = LRDS_GET_RELTABLE_ENTRY(handle, orn);

lowerBounds[0] = 1;
lowerBounds[1] = 1;
upperBounds[0] = 10;
upperBounds[1] = 10;

bool[0]-op = SM_GT;
bool[0] -colNo = 1;
bool[0] .data.i = 20;

lockup.mode L X;

lockup.duration L _COMMIT;

scanld = LRDS_OpenSegScan(handle, orn,
&(LRDS_GET_IDXINFO_FROM_RELTABLE_ENTRY(relTableEntry))[0].iid,
lowerBounds, upperBounds, 1, bool, &lockup);

if(scanld < eNOERROR) /* error Xcl */

e = LRDS_CloseScan(handle, scanld);
if(e < eNOERROR) /* error Xcl */

e = LRDS_CloseRelation(handle, orn);
if(e < eNOERROR) /* error Xcl */

5.4. LRDS_MLGF_SearchNearTuple
Syntax

Four LRDS_MLGF_SearchNearTuple(Four handle, Four orn, IndexID =iid,
MLGF_HashValue kvalll, TupleID *tid, LockParameter* lockup)

Parameters
IN/OUT ol & Bt g
IN handle Four thread ¥]-8& 28 %}
IN orn Four o= Yol W
IN iid IndexID* 2700 AR E = oldl Ao Azt
IN kval[] MLGF_HashValue | o] 7] kel 7}7bo] gl AAZS e
ouT tid TuplelD* EZ A}
IN lockup LockParameter* | @ 3}= lock o] W3+ AR
Description

MLGE A Qlell Al o]l 71el Zh7ko] Sl AAE 3ttt

Return value
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eNOERROR @ 9]
< eNOERROR @ & &
Example

A 7] kel 7hrkol Q= A=

=

#include "cosmos_r.h"

Four handle;

Four e;

Four volld;
Four scanld;
Four orn;
MLGF_HashValue kval[2];
TuplelD tid;
LockParameter lockup;

Irds_RelTableEntry

*relTableEntry;

Sk

Kol
=]

orn = LRDS_OpenRelation(handle, volld, “relation™);
if(orn < eNOERROR) /* error Xc|l */

relTableEntry = LRDS_GET_RELTABLE_ENTRY(handle, orn);

kval [0]
kval[1]

lockup.mode

53
1;

lockup.duration

L_

X3

= L_COMMIT;

e = LRDS_MLGF_SearchNearTuple(handle, orn,

&(LRDS_GET_IDXINFO_FROM_RELTABLE_ENTRY(relTableEntry))[0].iid,

kval, &tid, &lockup);
if(e < eNOERROR) /* error Xe| */

e = LRDS_CloseRelation(handle, orn);
if(e < eNOERROR) /* error Xc| */

5.5. LRDS_CloseScan

Syntax

Four LRDS_CloseScan(Four handle, Four scanld)
Parameters

IN/OUT ol & B a7

IN handle Four thread )-8 28 %}

IN scanld Four 270 AE =}
Description

20E Ger, 28 2702 270 AEAE 7pA o XA
Return value

eNOERROR 2NE AR FS
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< eNOERROR

SRS A

Example
#include "cosmos_r.h"

Four handle;

Four e;

Four scanld;
Four orn;
BoolExp bool[2];
LockParameter lockup;

bool[0]-op = SM_LE;
bool[0] .colNo = 1;
bool[0] .data.i = 10;

bool[1].-op = SM_GCE;
bool[1].colNo = 1;
bool[1] .data.i = 20;

lockup.mode L_X;

lockup.duration L_COMMIT;

scanld = LRDS_OpenSeqScan(handle, orn, FORWARD, 2, bool, &lockup);

if(scanld < eNOERROR) /* error X2l */

e = LRDS_CloseScan(handle, scanld);
if(e < eNOERROR) /* error Xe|l */

5.6. LRDS_CloseAllScans
Syntax

Four LRDS_CloseAllScans(Four handle)

Parameters
IN/OUT SIR=S Bty A
IN handle Four thread @28 2=}
Description

Return value

eNOERROR D RE ASe HEHow wgre
< eNOERROR @ 27 FHE
Example

#include 'cosmos_r_h"

Four handle;
Four e;
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e = LRDS_CloseAllScans(handle);
if(e < eNOERROR) /* error X2l */

5.7. LRDS_NextTuple

Syntax
Four LRDS_NextTuple(Four handle, Four scanld, TuplelID *tid, LRDS_Cursors*
cursor)

Parameters
IN/OUT ol & 28] a7
IN handle Four thread ¥2]-& 27k
IN scanld Four 270 21 =}
OUT | tid TuplelD* TS EZo] Az}
ouT cursor LRDS_Cursor** | ~702] # A

Description
ool 2% FER 270 ANE o Fekm ARE FE FE AU4E o
dal vk AR gdd §E A¥EAE A4 LRDS_FetchTuple(),

LRDS_UpdateTuple(), LRDS_DestroyTuple() St9] stetv|g 2 ddEste] ged

EZo Y5t AALE & S 9t

AR A=
Return value

eNOERROR 270 AME ATHoE o]FF
BOS 229 AN} wiA e fES Fhe)T]a oE
< eNOERROR : &7+ Z=
Example
#include 'cosmos_r_h"
Four handle;
Four e;
Four scanld;
Four orn;
BoolExp bool[2];
LockParameter lockup;
TuplelD tid;
LRDS Cursor* cursor;
bool[0]-op = SM_LE;
bool[0] -colNo = 1;
bool[0] .data.i = 10;
bool[1]-op = SM_GE;
bool[1].colNo = 1;
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bool[1] .data.i = 20;

lockup.mode = L_X;
lockup.duration = L_COMMIT;

scanld = LRDS_OpenSeqgScan(handle, orn, FORWARD, 2, bool, &lockup);
if(scanld < eNOERROR) /* error Xcl */

e = LRDS_NextTuple(handle, scanld, &tid, &cursor);

if(e < eNOERROR) /* error M2l */

e = LRDS_CloseScan(handle, scanld);

if(e < eNOERROR) /* error Xcl */
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6. 2 &
6.1. LRDS CreateTuple
Syntax

Four LRDS_CreateTuple(Four handle, Four ornOrScanld, Boolean useScanFlag,

Four nCols, ColListStruct *clist, TupleID *tid)
Parameters
IN/OUT ol & 128 A9
IN handle Four thread ¥-2]-& 2E =}
IN ornOrScanld Four oz Ygold WE = A7 A9
2t
IN useScanFlag Boolean 2SS A=A JEE YEUYE=
Zd1
IN nCols Four T AN doleE AT 49
2] 7l <=(coarse granularity locking W %
A= EYel Two ¢)
IN clist ColListStruct* 5z %V A9 s
OuT |tid TuplelD* ANE EZo] EX AWz}
Description
MEE FES éZHO] e ZF ol gttt MER FE A &
ety clistE Estel Adgdn. gy clistel AEZ S = v
B nColsE F3te] Addu. AHLS NILL #e 71d 4 gers e A9y
of tigk W&ol clistdl E°] JS o+ glok. T3 7Pl E & &3k
SM_VARSTRING Et}e] A& #rk oje} SM_STRING EQle] AHER FEAHS
= HelHE AFd & Avk. &, o5 SMSIRING )¢ A7l thajr= o
= #rol ¢d3 Folxls wWE tiHlste] gzte] wlE FH|ET. W] tlo]E
g el 155 QL ofef dol Y 715 £ 2lgE eudd, Fo
& & LRDSOl M= HolE7F $hds] AH=A FiEdoz AP =AE 7]
o} 17 eromw AT} o & 7)ofeta glofel @t
Return value
eNOERROR @ F&= AsH o= AU H
< eNOERROR : o7 Z=
Example
#include "cosmos_r.h"
Four handle;
Four e;
Four volld;
Four orn;
TuplelD tid;
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ColListStruct clist[2];

char data[10]="abcdefghij”

Four value;

orn = LRDS_OpenRelation(handle, volld, “relation™);
if(orn < eNOERROR) /* error XHcl */
clist[0].colNo = 0;

clist[0].nullFlag = SM_FALSE;

clist[0].start = ALL_VALUE;

clist[0].dataLength = sizeof(Four);

value = 5;

memcpy(&(clist[0] .data), &value, sizeof(Four));

clist[1].colNo = 3;
clist[1].nullFlag = SM_FALSE;
clist[1l].start = ALL_VALUE;
clist[1l].dataLength = strlen(data);
clist[1l].data.ptr = data;

e = LRDS_CreateTuple(handle, orn, SM_FALSE, 2, clist, &tid);
if(e < eNOERROR) /* error Xcl */

e = LRDS_CloseRelation(handle, orn);
if(e < eNOERROR) /* error Xcl */

6.2. LRDS _DestroyTuple
Syntax

Four LRDS_DestroyTuple(Four handle, Four ornOrScanld, Boolean useScanFlag,
TuplelID#* tid)

Parameters
INJOUT ol & 28] 29
IN handle Four thread ¥2]-8 2=}
IN ornOrScanld Four LZ HyolHd HIE EE A7 AE
2}
IN useScanFlag Boolean 2SS A=A JEE YEUYE=
=
IN tid TuplelD* AFAEE BZ o] Az}
Description
dyol oA FZT shs AT, AASE FEe gy tidS S
A AQst, W tide] Fko] NULLol®W 27Mo] dAAl 71e)7]3 Je FZS A4
dh. FEL AART SAel 7 Deloldo] Fosle] g RE

datel AAsE FEl B A= AAH Frh

Return value

2 LM R2A/COSMOS Reference Manual, AlTrc, KAIST Copyright © 1995-2016 by Kyu-YoungWhang 39



eNOERROR FES AyHor 248}
< eNOERROR @ Q. FE=
Example
#include "cosmos_r.h"
Four handle;
Four e;
Four scanld;
Four orn;
BoolExp bool[1];
LockParameter lockup;

bool[0].op = SM_EQ;
bool[0] .colNo = 1;

bool[0] .data.i = 10;
lockup.mode = L_X;
lockup.duration = L_COMMIT;

scanld = LRDS_OpenSeqScan(handle, orn, FORWARD, 1, bool, &lockup);
if(scanld < eNOERROR) /* error XMZl */

e =
if(e < eNOERROR) /* error Xe| */

e = LRDS_CloseScan(handle, scanld);
if(e < eNOERROR) /* error Xe| */

6.3. LRDS UpdateTuple
Syntax

LRDS_DestroyTuple(handle, scanld, SM_TRUE, NULL);

Four LRDS_UpdateTuple(Four handle, Four ornOrScanld, Boolean useScanFlag,
TuplelD #tid, Four nCols, ColListStruct *clist)

Parameters

INJOUT ol& 23 a7

IN handle Four thread ¥2]-8 2=}

IN ornOrScanld | Four 2E dyeold HE e 270 A4
2t

IN useScanFlag Boolean 2NE AFLSFEH oBE UEUYE
=

IN tid TuplelD* AN FEo FE AEA

IN nCols Four 7BA1st A7 o] 79 (coarse granularity
locking ¥ Ao A= EFd o]l Two &)
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IN clist ColListStruct* ZAANE AP #3 AR

Description

A FE S T FE29 ¢ Y A9 @ AT gy o tide
ZS5 AAsta, FeaE tide] gke] NULLo] ofy™
Zgaet APEo] Hael Al w3 Fri= deuy
ok, v clistdd e AEF S vy
nCols® A ggtr}, 7+ Aol 7YAlel] ujsto] 4712 AFr7F dQ3sich, AA=
AN E = dolE el Az Ao EAE AAEE 7]E dlo]E e olu | Al
A= 71E dolHE dAT A2 dlolH e olu, UAlE A2 Ho|He
Yjgolt}, 7|& Holg e o] A2 dole e FrRT} 2o V|E HolHe
WES 7agks} FAe F ogke] ApolnkEol dHolE 7 o AdE AL ov]sk
th. 71E deolHe o] AlZE dolHe YHut ZW, 1 kel AolntEe]
dlolEle] o] FojEA Hrt. A7 kel o] Wal= A2 SM_VARSTRINGE: o]
2 5 ogko]l Zolvt & 4 e A2 SM_VARSIRING EfYjez AAdd A
olry, HALE 93] E I 553 ptEo] IEhvHE Abgd 4 9t
clist® start = Fto] ALL_VALUEeO|™ 1 A#H 9 7]& dHolgt AAZS 734l
b= RS ou gt} F3k start] ko] ENDolW 7]E9] "ol 7PAIEHA|
21 A2 deoletE FHdt; Frskllthe %otk cliste] length FE=3tol
REMAINDER]] 7 -9-i= startel AAE AXFH 1 Az 3t 27045 734l
stttk ojmo)t},

Return value
eNOERROR g
< eNOERROR @ <.

o
oX,
o
a2
o
it
0;1:
>
ol
ol
2
oo

g e
K
i

Example
#include 'cosmos_r_h"

Four scanld;

Four orn;

BoolExp bool[1];

LockParameter lockup;

TuplelD tid;

LRDS Cursor* cursor;

ColListStruct clist[1];

char data[10]="abcdefghij”

bool[0]-op = SM_EQ;
bool[0] -colNo = 1;
bool[0] .data.i = 10;

lockup.mode = L_X;
lockup.duration = L_COMMIT;

scanld = LRDS_OpenSeqgScan(handle, orn, FORWARD, 1, bool, &lockup);
if(scanld < eNOERROR) /* error Xcl */
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clist[0].colNo = 3;
clist[0].nullFlag = SM_FALSE;
clist[0].start = ALL_VALUE;
clist[0].dataLength = strlen(data);
clist[0].data.ptr = data;

e = LRDS_UpdateTuple(handle, scanld, SM_TRUE, NULL, 1, clist);
if(e < eNOERROR) /* error Xcl */

e = LRDS_CloseScan(handle, scanld);
if(e < eNOERROR) /* error M2l */

6.4. LRDS FetchTuple
Syntax

Four LRDS_FetchTuple(Four handle, Four ornOrScanld, Boolean useScanFlag,
TupleID #tid, Four nCols, ColListStruct clist[])

Parameters

INJOUT ol & 28] 29

IN handle Four thread ¥+e]-& 22t

IN ornOrScanld Four 2Z HyolHd HIE EE A7 AE
A

IN useScanFlag Boolean 2ME AL EIER] JEE YEUYE=
=

IN tid TuplelD* dlols T2 FF AdA

IN nCols Four 9lole A9 Jl4(coarse granularity
locking W A A = EFYel Two )

INOUT | clist[] ColListStruct ol Ao A3 AKX

Description

A FZolyg Folxd FZoA = AdE9] S glolA gEdit. ¢lo
of & AHEL FHu|H clistE T3t A=, ¢ dolete = 22
v g E B3] geldeh. gevE clistol]l i Ay s g
nColsE& Sste] dedtt, Abgxb= ZF Aol tiste] ot A o714 ¢
olof sh=AE AAS Folof ). V| A= 747 7 Ao st A
A glelth. ¢S HlolE o A A= clisté] start H=of 7] =53kar, ¢
ojo} & dlolE e <& datalength TEo] 7]Z3dkrh. WA start] kol
ALL_VALUE=}= 5¥3sk greld & As] #Hes o ¢ Solg. w3
datalength®] #ko] REMAINDERZ}:= 583 Zho]d S0 startollA] Ao &
o7k 2] dolE & ¢jojA ' ettt ¢laxt st A EFY) o] SM_STRING]
At SM_VARSTRINGS! 7 9ol AH s 2dd + e F& A8A7 &
B3 5 o]o] )3k EZAHE clistE B3l AL Folof s}, o] g0
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Return value
eNOERROR
< eNOERROR

Example

. =
TR
o)
L

#include 'cosmos_r_h"

Four scanld;
Four orn;
BoolExp bool[1];
LockParameter lockup;
TuplelD tid;
ColListStruct clist[1];
char data[100];
bool[0]-op = SM_EQ;

bool[0] -colNo = 1;

bool[0] .data.i = 10;
lockup.mode = L_X;
lockup.duration = L_COMMIT;

scanld = LRDS_OpenSeqgScan(handle, orn, FORWARD, 1, bool, &lockup);

if(scanld

clist[0].
clist[0].
clist[0].
clist[0].
clist[0].

e = LRDS_
if(e < eN

< eNOERROR) /* error Xc|l */

colNo = 3;

nullFlag = SM_FALSE;

start = ALL_VALUE;
dataLength = strlen(data);
data.ptr = data;

FetchTuple(handle, scanld, SM_TRUE, NULL, 1, clist);
OERROR) /* error Xl */

e = LRDS_CloseScan(handle, scanld);
if(e < eNOERROR) /* error Xc| */

6.5. LRDS_FetchColLength
Syntax

Four LRDS_FetchColLength(Four handle, Four ornOrScanld, Boolean useScanFlag,
TupleID #tid, Four nCols, ColLengthInfolistStruct lengthInfolList[])

Parameters
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IN/OUT SlR=s Bty A

IN handle Four thread ¥2]-& 212}

IN ornOrScanld Four oZ HyolHd HE EE A7 AE
A}

IN useScanFlag Boolean 2SS A=A JEE YEUYE=
=

IN tid TuplelD* F= AdExt

IN nCols Four dolE da 42 AH 74 (coarse

Two ¢)

INOUT | lengthinfoList[ | CollengthinfoListStruct | A ¢] Zo] BRZ zkw 97 $3k
] B 7

Description
Ao dol& dojett,

Return value
eNOERROR @ ZAFl 9] Hol& Ae4om dof sk
< eNOERROR @ oF #=

Example
#include "cosmos_r.h"

Four scanld;
Four orn;
BoolExp bool[1];
LockParameter lockup;
TuplelD tid;

ColLengthInfoListStruct lengthinfo [1]

bool[0].op = SM_EQ;
bool[0] .colNo = 1;
bool[0] .data.i = 10;

lockup.mode L_X;

lockup.duration L_COMMIT;

scanld = LRDS_OpenSeqScan(handle, orn, FORWARD, 1, bool, &lockup);
if(scanld < eNOERROR) /* error X2l */

lengthinfo[0].colNo = 3;
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e = LRDS_FetchColLength(handle, scanld, SM_TRUE, NULL, 1, lengthInfo);
if(e < eNOERROR) /* error X2l */

e = LRDS_CloseScan(handle, scanld);
if(e < eNOERROR) /* error X2l */

2 LM R2A/COSMOS Reference Manual, AlTrc, KAIST Copyright © 1995-2016 by Kyu-YoungWhang 4.5



7. 7t2H &2
7.1. LRDS_CreateCounter
Syntax

Four LRDS_CreateCounter(Four handle,

initialValue, CounterID *cntrlId)

Four volld, char #cntrName, Four

Parameters
INOUT ol & 28] 29
IN handle Four thread ¥H2]-8 22}
IN volld Four BE AWzl
IN cntrName char* A FHEE 2] o] &
IN initial\Value Four A e FL--E 9 Z7]%k
ouT cntrid CounterID* A e o] A=zt
Description

Folzl olg o AeHE 4T,

Return value
eNOERROR
< eNOERROR

Example

e

R O A=)

#include 'cosmos_r_h"

Four handle;
Four

Four volld;
CounterliD cntrid;

e = LRDS_CreateCounter(handle, volld, “testCounter”, 0, &cntrld);
if(e < eNOERROR) /* error M2l */

7.2. LRDS_DestroyCounter

ol
x2
oo

Syntax

Four LRDS_DestroyCounter(Four handle, Four volld, char *cntrName)
Parameters

INOUT ol & 28] 29

IN handle Four thread ¥+2]-& 27k

IN volld Four 25 AdHEA

IN cntrName char* A FHEE 2] o] &
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Description
Folxl o] 5] JhEHE AHA g

Return value
eNOERROR b HE AEA o R AHAES S
< eNOERROR : o7/ #ZZ=

Example
#include "cosmos_r.h"

Four handle;
Four e;
Four volld;

e = LRDS_DestroyCounter(handle, volld, “testCounter™);
if(e < eNOERROR) /* error Xel */

7.3. LRDS_GetCounterld

Syntax
Four LRDS_GetCounterId(Four handle, Four volld, char *cntrName, CounterID
*cntrld)
Parameters
IN/OUT ol & 128 a7
IN handle Four thread ¥2]-8 21"}
IN volld Four g A}
IN cntrName char* FLE&E Q] o]
ouT cntrid Counter|D* = K AR A
Description

Return value
eNOERROR @ 7}%-E 2HaE AFH oz dojgks
< eNOERROR : 257 FI:=

Example
#include "cosmos_r.h"

Four handle;
Four e;

Four volld;
CounterliD cntrid;
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e = LRDS_GetCounterld(handle, volld, “testCounter”, &cntrld);
if(e < eNOERROR) /* error X2l */

7.4. LRDS_SetCounter

Syntax

Four LRDS_SetCounter (Four handle, Four volld, CounterID *cntrId, Four value)
Parameters

INOUT ol & 28] a7

IN handle Four thread ¥+2]-& 27k

IN volld Four BE Azl

IN cntrld CounterID* 7+ Bl 9] A=}

IN value Four set & 7}-E] o]
Description

FHEE O e 2L o E setdtr}.

Return value
eNOERROR @ 7}F*E ¢ & HTA o= setdli+
< eNOERROR : o7/ ZZ=

Example

#include 'cosmos_r_h"

Four handle;
Four e;

Four volld;
CounterliD cntrid;

e = LRDS_GetCounterld(handle, volld, “testCounter”, &cntrld);
if(e < eNOERROR) /* error M2l */

e = LRDS_SetCounter(handle, volld, &cntrid, 4);
if(e < eNOERROR) /* error Xcl */

7.5. LRDS ReadCounter

Syntax
Four LRDS_ReadCounter(Four handle, Four volld, CounterID =cntrld, Four=
value)

Parameters
IN/OUT ol & 128 g
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IN handle Four thread ¥+]-& 2=}

IN volld Four BE AWzl

IN cntrid Counter|D* T+l 214z}

ouT value Four* 7+S-Ele] 3t
Description

7O @S A=t

Return value
eNOERROR @ 7FEH 9] @& Aoz s
< eNOERROR : o7/ ZZ=

Example

#include 'cosmos_r_h"

Four handle;

Four e;

Four volld;
CounterliD cntrid;

Four value;

e = LRDS_GetCounterld(handle, volld, “testCounter”, &cntrld);
if(e < eNOERROR) /* error Xcl */

e = LRDS_ReadCounter(handle, volld, &cntrid, &value);
if(e < eNOERROR) /* error Xcl */

7.6. LRDS GetCounterValues
Syntax

Four LRDS_GetCounterValues(Four handle, Four volld, CounterID *cntrlId, Four
nValues, Four *startValue)

Parameters

IN/OUT ol & 128 a7

IN handle Four thread ¥2]-8 2=}

IN volld Four BEE AW

IN cntrid Counter|D* T+ 214 =)

IN nValues Four 7+ E 3k nValues W3 =71 A7)

ouT startValue Four* ZI7MA717] A9 FFEE gk
Description

7H-&E 9 7S 9o] Qa1 nValuesWHE F7HAI71T).
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Return value
eNOERROR ~ : 7HE 9] #& AFA oz ¢lal S7HA=
< eNOERROR : &5 H=

Example

#include 'cosmos_r_h"

Four handle;

Four e;

Four volld;

CounterliD cntrid;

Four startValue;

e = LRDS_GetCounterld(handle, volld, “testCounter”, &cntrld);
if(e < eNOERROR) /* error Xcl */

e = LRDS_GetCounterValues(handle, volld, &cntrld, 2, &startValue);
if(e < eNOERROR) /* error Xcl */
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8. 1/0 Bl E&
8.1. LRDS ResetNumberOfDisklO

8.2.

Syntax
Four LRDS_ResetNumberOfDiskIO(Four handle)
Parameters
INOUT ol & 23 a7
IN handle Four thread ¥+2]-& 2]*H =}
Description
Ha= 1/09] S8 A7) 917 MeEs 27]330
Return value
eNOERROR @ T4 1/09] 315 A7) 918k W8 271863l &
< eNOERROR @ 2.5F I=
Example
#include "cosmos_r.h"
Four handle;
Four e;
Four read;
Four write;
e = LRDS_ResetNumberOfDisklO(handle);

if(e < eNOERROR) /* error Xe| */

e =

if(e < eNOERROR) /* error Xc| */

LRDS_GetNumberOfDisklO
Syntax

LRDS_GetNumberOfDisklO(handle, &read, &write);

Four LRDS_GetNumberOfDiskIO(Four handle, Four* read, Four* write)

Parameters
IN/OUT ol & Bt g
IN handle Four thread ¥e]-8 28 %}
ouT read Four* OgAg2 oj& 3l
ouT write Four* YxaE & 3
Description
Hz=A 1/0¢8] S5 ot
Return value
eNOERROR @ T3 [/0¢] Sl+E ATH o= ¢ol&
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< eNOERROR @ 24 3=

Example
#include "cosmos_r.h"

Four handle;
Four e;

Four read;
Four write;

e = LRDS_ResetNumberOfDisklO(handle);

if(e < eNOERROR) /* error Xe| */

e = LRDS_GetNumberOfDisklO(handle, &read, &write);
if(e < eNOERROR) /* error Xc| */
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9. HIZE

9.1. LRDS InitRelationBulkLoad

Syntax

Four LRDS_InitRelationBulkLoad(Four handle, Four volId, Four tmpVolld, char*
inRelName, Boolean isNeedSort, Boolean indexBlkLdFlag, Two pff, Two eff,

LockParameter* lockup)

Parameters
INOUT ol & 28] a7
IN handle Four thread ¥2]-& 27t
IN volld Four ool do] ¥atel dHolH Zgel A
#7}
IN tmpVolld Four HIgx =3 AAE= sort stream ©]
AR QA BEe) A
IN inRelName char* o] o]&
IN isNeedSort Boolean SH2HE Au 2~ 7)o tjs] =3
of arEd A AAs= FdL
IN indexBIkLdFlag | Boolean oldla AGA Hazs ZES ALE
3 A AQeE Eda
IN pff Two HolA AL A
IN eff Two AJAHE A& X F
IN lockup LockParameter* | A) A Ajo] Q4=
Description
deold Harss 93 FHl(27I13hHE I
Return value
Hage Az deold dasrss JFAHoR 27838188

< eNOERROR

ey FE

Example
#include 'cosmos_r_h"

Four handle;

Four e;

Four volld;

Four tmpVolld;
Four bikLdId
LockParameter lockup;
lockup.mode = L_X;
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lockup.duration = L_COMMIT;

blkLdId = LRDS_InitRelationBulkLoad(handle, volld, tmpVolld, “test”,
SM_FALSE, SM_FALSE, 100, 100, &lockup);
if(e < blkLdld) /* error Xcl */

e = LRDS_FinalRelationBulkLoad (handle, blkLdld);
if(e < eNOERROR) /* error X2l */

9.2. LRDS FinalRelationBulkLoad
Syntax

Four LRDS_FinalRelationBulkLoad(Four handle, Four blkLdId)

Parameters
IN/OUT ol & B A
IN handle Four thread @28 2=}
IN blkLdId Four EEER=IRNEP
Description

deold Hares Al (2738 o),
Return value

eNOERROR g

< eNOERROR : 2

Example
#include 'cosmos_r_h"

Four handle;

Four e;

Four volld;

Four tmpVolld;
Four bikLdId

LockParameter lockup;

lockup.mode = L_X;
lockup.duration = L_COMMIT;

blkLdId = LRDS_InitRelationBulkLoad(handle, volld, tmpVolld, “test”,
SM_FALSE, SM_FALSE, 100, 100, &lockup);

if(e < blkLdld) /* error Xcl */

e = LRDS_FinalRelationBulkLoad (handle, blkLdld);

if(e < eNOERROR) /* error Xcl */
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9.3. LRDS_ NextRelationBulkLoad

Syntax
Four LRDS_NextRelationBulkLoad(Four handle, Four blkLdId, Four nCols,
ColListStruct* clist, Boolean endOfTuple, TuplelID* tid)
Parameters
INJOUT o1& 128 A4
IN handle Four thread 2|8 27t
IN blkLdId Four HagT ¥zt
IN nCols Four AelE = AP E9 7H<=(coarse
granularity locking ¥ Z ol A &= E}Slo]
Two %)
IN clist ColListStruct* Al = AgEe] AR
IN endOfTuple Boolean ARl = AHEo] BEZS FLAFE
npA e AHRIA] A sk Fei L
ouT tid TuplelD* A E FZo FZ A¥Ezf
Description
deold HaAREE Abgste] FES F4ste AdeS Heloldd A
c}.
Return value
eNOERROR TEE AeHeR skl
< eNOERROR oF A=
Example
#include 'cosmos_r_h"
Four handle;
Four e;
Four volld;
Four tmpVolld;
Four blkLdld
LockParameter lockup;
TuplelD tid;
ColListStruct clist[2];
char data[10]="abcdefghij”
Four value;
lockup.mode = L_X;
lockup.duration = L_COMMIT;

blkLdId = LRDS_InitRelationBulkLoad(handle, volld, tmpVolld, “test”,
SM_FALSE, SM_FALSE, 100, 100, &lockup);
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if(e < blkLdld) /* error X2l */

clist[0].colNo = 0;

clist[0].nullFlag = SM_FALSE;

clist[0].start = ALL_VALUE;

clist[0].dataLength = sizeof(Four);

value = 5;

memcpy(&(clist[0] .data), &value, sizeof(Four));

clist[1].colNo = 1;
clist[1].nullFlag = SM_FALSE;
clist[1l].start = ALL_VALUE;
clist[1l].dataLength = strlen(data);
clist[1l].data.ptr = data;

e = LRDS_NextRelationBulkLoad(handle, blkLdld, 2, clist, SM_TRUE,
&tid);
if(e < eNOERROR) /* error Xcl */

e = LRDS_FinalRelationBulkLoad(handle, blkLdId);
if(e < eNOERROR) /* error Xcl */
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10. Ordered Set
10.1.LRDS OrderedSet_Create

Syntax

Four LRDS_OrderedSet_Create(Four handle, Four ornOrScanld, Boolean
useScanFlag, TuplelD* tid, Four colNo, LockParameter* lockupPtr)

Parameters
INOUT ol& 28] a7
IN handle Four thread ¥+2]-& 2]*H =}
IN ornOrScanld Four OFZ Yol HE & A7 A
A
IN useScanFlag Boolean A7ME AFREEA] AEE e =
=9z
IN tid TuplelD* 5Z Adxt
IN colNo Four ordered set o] AAE = AP W
(coarse granularity locking ™ %ol A=
EFie] Two 9)
IN lockupPtr LockParameter* | =x]A A|o] Q1
Description
o1z Ade W(empty) A5 2+ F 3 (ordered set)S AT, Ao
Lol deoldn FEE dHoR Foldn. RIS AMsE FE A4

o] Fko] NULLol™ =7he] &AA 73 ol e, A-el Hge] o

=]
n AgEol e Arole dHE HEdt.

il
[e]
-0,
=2
N,
ol
]

Return value
eNOERROR
< eNOERROR

e S

fo o

H
F A=

Example
#include "cosmos_r.h"

Four handle;
Four scanld;
LockParameter lockup;

lockup.mode

=L X;
lockup.duration =

L_COMMIT;

e = LRDS_OrderedSet_Create(handle, scanld, SM_TRUE, NULL, 3, &lockup);
if(e < eNOERROR) /* error Xe| */
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10.2.LRDS_OrderedSet_Destroy
Syntax

Four LRDS_OrderedSet_Destroy(Four handle, Four ornOrScanld, Boolean
useScanFlag, TuplelD* tid, Four colNo, LockParameter* lockupPtr)

Parameters
INJOUT ol & 28] 29
IN handle Four thread 2|8 27t
IN ornOrScanld Four oZ HyolHd HE EE A7 AdE
A
IN useScanFlag Boolean 2ME A=A JEE YEUYE=
=
IN tid TuplelD* 5= 2dEA
IN colNo Four ordered set ©] 2 A|EE= APl HE
(coarse granularity locking H ol A=
EFie] Two 9)
IN lockupPtr LockParameter* | =x]A Ao} <l
Description

Fol Al Add £AE zbe P (ordered set)s AHARTE. ARlo] £
d= BEZa gyo)lde dEow Folth, Hdto] AbgEW 1 AP NULL
e ZHA "o

Return value
eNOERROR ~ : H3&& 2489
< eNOERROR @ & FE=

Example
#include "cosmos_r.h"

Four handle;
Four scanld;
LockParameter lockup;

lockup.mode = L_X;
lockup.duration = L_COMMIT;

e = LRDS_OrderedSet_Destroy(handle, scanld, SM_TRUE, NULL, 3, &lockup);
if(e < eNOERROR) /* error Xe| */

10.3.LRDS_OrderedSet_CreateNestedIndex
Syntax
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Four LRDS_OrderedSet_CreateNestedIndex(Four handle, Four ornFour colNo)

Parameters
IN/OUT ol& 23 a7
IN handle Four thread ¥2]-8 2=}
IN orn Four o= Fyold W
IN colNo Four ordered set ©] = Z 7] W I (coarse
granularity locking W 2ol A= ERgiol
Two ¢1)
Description

LRDS_OrderedSet_DestroyNestedIndex(
7t 88 AR AFHOE HBAAS 27
o FRW A7E T Foldl Age 2= UxE
Mole] gl o] ta A AR Ao
57} HolAE A8 wat,
Return value

eNOERROR zd
< eNOERROR : £

Example
#include 'cosmos_r_h"

Four handle;
Four orn;

e = LRDS_OrderedSet_CreateNestedlndex(handle, orn, 3);
if(e < eNOERROR) /* error M2l */

10.4.LRDS_OrderedSet_DestroyNestedIndex

Syntax

Four LRDS_OrderedSet_DestroyNestedIndex(Four handle, Four ornFour colNo)
Parameters

IN/OUT ol & 128 a7

IN handle Four thread ¥2]-8 2=}

IN orn Four °Z Yol Ha

IN colNo Four ordered set ©] = A7 W Z(coarse

granularity locking W Z ol X ERgiol
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Description

S
RoS

Y 1o e ui
oty go no &

Return value
eNOERROR @ F§to] AMBEAQIS 2kx] A& MHA %S
< eNOERROR : %

Example
#include "cosmos_r.h"

Four handle;
Four orn;

e = LRDS_OrderedSet_DestroyNestedIndex(handle, orn, 3);
if(e < eNOERROR) /* error Xe|l */

10.5.LRDS_OrderedSet_AppendSortedElements
Syntax

W "ol &k FAE Ze A (ordered se) ARl F0]
2 Ale 2t F ol oW AHuA

u, FE55 A= 2t HA ABA
zb2] o= o= wEkstrl. LRDS OrderedSet_CreateNestedIndex() 3+
FEek7] A7l JHEe A7 SRS AXE ABEAQLS ZkA] 9

Four LRDS_OrderedSet_AppendSortedElements(Four handle, Four ornOrScanld,
Boolean useScanFlag, TuplelD* tid, Four colNo, Four nElements,

elementsBufSize, char *elementsBuf, LockParameter* lockupPtr)

Parameters

INOUT ol& 28] a7

IN handle Four thread ¥2]-8 2=}

IN ornOrScanld | Four 2 dyold HE T&
2t

IN useScanFlag Boolean 2ME AFESEA] AFE
=d

IN tid TuplelD* EZ A

IN colNo Four ordered set ©] = A7 W I (coarse
granularity locking Bl Aol A= B} o]
Two ¢1)

IN nElements Four AdE darEe] F

IN elementsBufSize | Four g 9xEss 9x
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7]
IN elementsBuf | char* AedE 9AES "9 e WY
IN lockupPtr LockParameter* | 5 A] 4 Ao <14=
Description

Fold Agel Bl ARES HA@Th. oe ARES W HdFo=H
_]

oele] Ao,
og ged. A %i%% Ngke e BAwoR Gl

12-0] 719kt A7 Zofof Fhrt.

Return value
eNOERROR @ Hgtoll dAES Adsidls
< eNOERROR : &

Example

#include 'cosmos_r_h"

Four handle;

Four scanld;

LockParameter lockup;

char elementBuf[100];
OrderedSet_ElementLength elementlLength;
char datal[] = “abcd”;

char data2[] = “efg”;

Four offset;

lockup.mode

=L X;
lockup.duration =

L_COMMIT;
offset = 0;

elementLength = strlen(datal);
memcpy(&elementBuf[offset], &elementLength,

sizeof(OrderedSet_ElementLength));

offset += sizeof(OrderedSet_ElementLength);
memcpy(&elementBuf[offset], datal, elementlLength);
offset += elementLength;

elementLength = strlen(data2);
memcpy(&elementBuf[offset], &elementLength,

sizeof(OrderedSet_ElementLength));

offset += sizeof(OrderedSet_ElementLength);
memcpy(&elementBuf[offset], data2, elementlLength);
offset += elementLength;

e = LRDS_OrderedSet_AppendSortedElements(handle, scanld,
NULL, 3, 2, offset, elementBuf, &lockup);

if(e < eNOERROR) /* error Xc| */

o1 E) ) el A%l sl

H H
S-Fattl. At 945 elementsBufzheE B
v

slofof

SM_TRUE,
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10.6.LRDS OrderedSet_InsertElement
Syntax

Four LRDS_OrderedSet_InsertElement (Four handle, Four ornOrScanld, Boolean
useScanFlag, TuplelD+* tid, Four colNo, char #*element, LockParameter*

lockupPtr)
Parameters
INJOUT ol& 23 a7
IN handle Four thread =78 21¥E =}
IN ornOrScanld Four SZ HyolHd HE EE A7 AE
A}
IN useScanFlag Boolean 2ME AFLEIER] JEE YEUYE=
=
IN tid TuplelD* 5Z 2¥Ezt
IN colNo Four ordered set ©] 4= AT M35 (coarse
granularity locking W 2ol A= ERgiol
Two ¢)
IN element char* A9lE A4s Jda e ¥y
IN lockupPtr LockParameter* | =x]A A|o] Q1
Description

FoAX ol ¥4 sUE Zlgkel 2 AGgk Ao A, o] 4=
3ol ?ﬂieol AE = 5ol Al 7lgke]l A7 Eoll v Wi 7HE
o 2 9AE AYslor sk ASE AEr] A& A % ghroltt. o] &
T2 AF83H LRDS OrderedSet_AppendSortedElements() &S AF&3H wjr
o} Aol HojHth, Al dAi e elementHe W E Sl FojA =4, (4

olE 9] Zo], dlo]g)e Aol A&LsA e WE FHE e,
Return value
eNOERROR @ H3lo] 9AE Aelslge

H
< eNOERROR : Q7 ZE

jﬁ

Example
#include "cosmos_r.h"

Four handle;

Four scanld;

LockParameter lockup;

char element[100];
OrderedSet_ElementLength elementlLength;
char data[] = “abcd”;

Four offset;
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lockup.mode L_X;

lockup.duration L _COMMIT;

offset = 0;

elementLength = strlen(data);

memcpy(&element[offset], &elementLength,
sizeof(OrderedSet_ElementLength));

offset += sizeof(OrderedSet_ElementLength);

memcpy(&element[offset], data, elementlLength);

offset += elementLength;

e = LRDS_OrderedSet_InsertElement(handle, scanld, SM_TRUE, NULL, 3,
element, &lockup);
if(e < eNOERROR) /* error Xcl */

10.7.LRDS_OrderedSet_DeleteElement
Syntax

Four LRDS_OrderedSet_DeleteElement (Four handle, Four ornOrScanld, Boolean
useScanFlag, TuplelD* tid, Four colNo, KeyValue #*kval, LockParameters

lockupPtr)
Parameters
IN/OUT ol& 23 a7
IN handle Four thread ¥+2]-& 27k
IN ornOrScanld | Four O Z o] s e 27 A9
A}
IN useScanFlag Boolean 2ME AFLEIER] JEE YEUYE=
=
IN tid TuplelD* 5Z 2¥Ezt
IN colNo Four ordered set ©] = A7 W I (coarse
granularity locking W 2ol A= EFgiol
Two ¢)
IN kval KeyValue * AHAlE A9 713k
IN lockupPtr LockParameter* | =x]A A|o] Q1
Description
Folzl HFelA daE AT, AAE dae A4 718 kvals F3
Folzlt}.
Return value
eNOERROR @ el Ains A&

2 LM R2A/COSMOS Reference Manual, AlTrc, KAIST Copyright © 1995-2016 by Kyu-YoungWhang 63



< eNOERROR

Example

SRS A

#include "cosmos_r.h"

Four handle;
Four scanld;
LockParameter lockup;
KeyValue kval ;

Four key;
lockup.mode = L_X;
lockup.duration = L_COMMIT;
key = 10;

kval.len = sizeof(Four);

memcpy(&(kval .val[0]), &key, sizeof(Four));

e =

&kval, &lockup);
if(e < eNOERROR) /* error Xe| */

10.8.LRDS_OrderedSet_DeleteElements

Syntax

LRDS_OrderedSet_DeleteElement(handle, scanld, SM_TRUE, NULL, 3,

Four LRDS_OrderedSet_DeleteElements(Four handle, Four ornOrScanld, Boolean
useScanFlag, TuplelD* tid, Four colNo, Four nElementsToDelete, KeyValue
xkval, LockParameter* lockupPtr)

Parameters

INJOUT ol & 232 a3

IN handle Four thread ¥+2]-& 2]*H =}

IN ornOrScanld Four oz Ygold WE = A7 A4
A}

IN useScanFlag Boolean A7ME AFLEEA] AERE e =
=

IN tid TuplelD* EX Awz

IN colNo Four ordered set ©] = A7 W E(coarse
granularity locking W ol A= E}]io]
Two ¢)

IN nElementsToDelete | Four A" 9259

IN kval KeyValue * 2AE AAE] 71 (1Y)

IN lockupPtr LockParameter* | 5 A) A Ajo] Q4=
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Description

Return value

eNOERROR @ A 3lo| A YAES 2HA3
< eNOERROR @ &/ 5=
Example

#include 'cosmos_r_h"

Four handle;
Four scanld;
LockParameter lockup;
KeyValue kval[2];
Four key;
lockup.mode = L_X;
lockup.duration = L_COMMIT;

key = 10;

kval[0]-len = sizeof(Four);

memcpy(&(kval[0] -val[0]), &key, sizeof(Four));

key = 12;

kval[1]-len = sizeof(Four);

memcpy(&(kval[1]-val[0]), &key, sizeof(Four));

e = LRDS_OrderedSet_DeleteElements(handle, scanld, SM_TRUE, NULL, 3,

2, kval, &lockup);
if(e < eNOERROR) /* error Xcl */

10.9.LRDS_OrderedSet_UpdateElement
Syntax

Four LRDS_OrderedSet_UpdateElement (Four handle, Four ornOrScanld, Boolean
useScanFlag, TuplelID* tid, Four colNo, KeyValue *kval, Four updateStart, Four

updatelLength, Four updateDatalength, void* updateData, LockParameter*
lockupPtr)
Parameters

INJOUT ol & 232 a7

IN handle Four thread ¥2]-& 27t

IN ornOrScanld | Four S Z o] s e 27 AE

A}
IN useScanFlag Boolean 2ME AL EIER] JEE YEUYE=
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=

IN tid TuplelD* 5Z 2¥Ezt

IN colNo Four ordered set ©] = A7 W I (coarse
granularity locking W ol A= E}gio]
Two ¢)

IN kval KeyValue * FAE A9 713k

IN updateStart Four D2 YA FAHE BRo Az
offset

IN updateLength | Four FAE REo Zo]

IN updateDataLength | Four A" BRES fgAd do|g el Aol

IN updateData void* TAE BRSO AT do]¥

IN lockupPtr LockParameter* | =x]A Aol Q14

Description
T Heelld daE AT, 48 dae A4 71E kvalS Fl
Foj7let,

Return value
eNOERROR @ #
< eNOERROR @ <.

Example
#include "cosmos_r.h"

Four handle;

Four scanld;
LockParameter lockup;

KeyValue kval ;

Four key;

char data[]="abc”’;

lockup.mode = L_X;
lockup.duration = L_COMMIT;

key = 10;

kval.len = sizeof(Four);

memcpy(&(kval .val[0]), &key, sizeof(Four));

e = LRDS_OrderedSet_UpdateElement(handle, scanld, SM_TRUE, NULL, 3,
&kval, 3, 4, strlen(data), (void*)data, &lockup);
if(e < eNOERROR) /* error Xe| */
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10.10. LRDS_OrderedSet_Scan_Open

Syntax

Four LRDS_OrderedSet_Scan_Open(Four handle,

Four ornOrScanld, Boolean

useScanFlag, TuplelD* tid, Four colNo, LockParameter* lockupPtr)

Parameters
INJOUT olF Bt A4
IN handle Four thread ¥2]-8 2=}
IN ornOrScanld | Four S Z o] s e 27 AE
2t
IN useScanFlag Boolean 2ME A=A JEE YEUYE=
=d
IN tid TuplelD* EZ A
IN colNo Four ordered set ©] $li= Z 7] W I (coarse
granularity locking W 2ol A= EFgiol
Two %)
IN lockupPtr LockParameter* | =x]A Aol Q14
Description
Folx ke Widt e Ak, A7le] A HFS AAHT Y] Yt H
doldst FE 2 Aol Yo Foldth, ofW Al kel 2L 3
£l @A st gle® FAAG. Aqlo] ol )7t Hu A mF 27
o o] H= FHol WAE it 72t 279 A ES WASE W=
7} 9l7] wjolnt,
Return value
A% 220 Adah A g 208 A9
< eNOERROR : &7/ F=
Example
#include 'cosmos_r_h"
Four handle;
Four scanld;
Four setScanld;
LockParameter lockup;
lockup.mode = L_X;
lockup.duration = L_COMMIT;

setScanld = LRDS_OrderedSet_Scan_Open(handle, scanld, SM_TRUE, NULL,
3, FORWARD, &lockup);
if(setScanld < eNOERROR) /* error Xcl */
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e = LRDS_OrderedSet_Scan_Close(handle, setScanld);
if(e < eNOERROR) /* error X2l */

10.11. LRDS_OrderedSet_Scan_Close
Syntax

Four LRDS_OrderedSet_Scan_Close(Four handle, Four setScanld)

Parameters

INJOUT olF Bt A4

IN handle Four thread #2]-8 2H =}

IN setScanld Four Heto] gl 20 2]Hx=}
Description

Folzl Higel g =0s et
Return value

eNOERROR @ &l gk =7& S5

< eNOERROR : Q. =

Example

#include 'cosmos_r_h"

Four handle;
Four scanld;
Four setScanld;

LockParameter lockup;

lockup.mode = L_X;
lockup.duration = L_COMMIT;

setScanld = LRDS_OrderedSet_Scan_Open(handle, scanld, SM_TRUE, NULL,
3, FORWARD, &lockup);
if(setScanld < eNOERROR) /* error Xcl */

e = LRDS_OrderedSet_Scan_Close(handle, setScanld);
if(e < eNOERROR) /* error Xcl */

10.12. LRDS_ OrderedSet_Scan_NextElements
Syntax

Four LRDS_OrderedSet_Scan_NextElements(Four handle, Four setScanld, Four
bufSize, char *elementBuf)

Parameters
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INJOUT ol & 28] 29

IN handle Four thread ¥2]-8 2=}

IN setScanld Four A3l st 270 Az}

IN bufSize Four e YAES HkskEly] Y8l AFRH

= HH e A7)

ouT elementBuf char* 92 YdAEE e Wy
Description

Folzl =M FA AHE Folzl By A7]el Eolrbe etEe]

AES de 2] A= ¢l davts ST s dAES H

HE Tl wtgs =, (delEe] del, dole)e] o] dA&HsAM = md

FeHE Zterh. AA 92 9AEY] = I g9 o= wkskEn.
Return value

de dasel 5 9a5e AAS

< eNOERROR : o7 ZE=
Example

#include 'cosmos_r_h"

Four handle;

Four scanld;

Four setScanld;

LockParameter lockup;

char elementSizeBuffer[256];
char elementBuffer[1024];
Four nElementsRead;

lockup.mode = L_X;
lockup.duration = L_COMMIT;

setScanld = LRDS_OrderedSet_Scan_Open(handle, scanld, SM_TRUE, NULL,
3, FORWARD, &lockup);

if(setScanld < eNOERROR) /* error Xcl */

nElementsRead = LRDS_OrderedSet_Scan_NextElements(handle,
setScanld, 256, elementSizeBuffer, 1024, elementBuffer);
if(nElementsRead < eNOERROR) /* error X2l */

e LRDS_OrderedSet_Scan_Close(handle, setScanld);
if(e < eNOERROR) /* error M2l */

10.13. LRDS_OrderedSet_Scan_SkipElementsUntilGivenKeyValue
Syntax
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Four LRDS_OrderedSet_Scan_SkipElementsUntilGivenKeyValue(Four handle, Four

setScanld, Four keylLength, char* keyValue)

Parameters
IN/OUT ol& 128 a7
IN handle Four thread ¥2]-8 21}
IN setScanld Four At tisk 271 AExt
IN keyLength Four 7] %kl Zo](coarse granularity locking
H o A= EFSle] Two §1)
IN keyValue char* 7] Zk
Description
Folzl 7|Ht & s Ze dAES de 7 UARF 20 AXE oA
=
Return value
eNOERROR = =70 AXE o] EAI %5
< eNOERROR :@ &7 FZE
Example

#include 'cosmos_r_h"

Four handle;

Four scanld;

Four setScanld;
LockParameter lockup;

Four keyValue;
lockup.mode = L_X;
lockup.duration = L_COMMIT;

setScanld = LRDS_OrderedSet_Scan_Open(handle, scanld, SM_TRUE, NULL,
3, FORWARD, &lockup);
if(setScanld < eNOERROR) /* error Xcl */

keyValue =
LRDS_OrderedSet_Scan_SkipElementsuUntilGivenKeyValue(handle,

e =

e =

10;

setScanld, sizeof(Four), (char*) &keyValue);
if(e < eNOERROR) /* error Xcl */

if(e < eNOERROR) /* error Xcl */

LRDS_OrderedSet_Scan_Close(handle, setScanld);
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10.14. LRDS_OrderedSet_GetTotalLengthOfElements
Syntax

Four LRDS_OrderedSet_GetTotalLengthOfElement s(Four handle, Four
ornOrScanld, Boolean useScanFlag, TuplelD* tid, Four colNo, Four*
totalLength, LockParameter* lockupPtr)

Parameters
INJOUT ol & 23 a7
IN handle Four thread ¥He]-& "8}
IN ornOrScanld | Four o dyold W Ee 27 Ad
A
IN useScanFlag Boolean 2ME AFLEIER] JEE YEUYE=
=
IN tid TuplelD* 5Z 2¥Ezt
IN colNo Four ordered set ©] = A7 W I (coarse
granularity locking W ol A= ERgiol
Two ¢1)
ouT totalLength Four* A5 F Ao
IN lockupPtr LockParameter* | =A]A] Ao] 214+
Description
=S 2 A3 ordered set)ol A4E a5 F o7} AnolA] ol
o}

Return value
eNOERROR -l
< eNOERROR : &

iy

Ju B

£ F UolE Logte

=

Example
#include 'cosmos_r_h"

Four handle;
Four scanld;
Four totallLength;

LockParameter lockup;

lockup.mode = L_X;
lockup.duration = L_COMMIT;

e = LRDS_OrderedSet_GetTotallLengthOfElements(handle, scanld, SM_TRUE,
NULL, 3, &totallLength, &lockup);

if(e < eNOERROR) /* error Xcl */
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10.15. LRDS_OrderedSet_GetN_Elements

Syntax
Four LRDS_OrderedSet_GetN_Elements(Four handle, Four ornOrScanld, Boolean
useScanFlag, TuplelD* tid, Four colNo, Four* nElements, LockParameter*
lockupPtr)
Parameters
INJOUT ol & 23 a7
IN handle Four thread ¥2]-& 27t
IN ornOrScanld | Four eE HYold WE e 27 Ad
A}
IN useScanFlag Boolean 2ME AFLEIER] JEE YEUYE=
=
IN tid TuplelD* 5Z 2¥Ezt
IN colNo Four ordered set ©] = A7 W I (coarse
granularity locking W 2ol A= ERgiol
Two ¢1)
ouT nElements Four* PrE9 N
IN lockupPtr LockParameter* | =x]A A|o] Q1
Description

&M E zhe P (ordered set)ol A4

Return value

< eNOERROR @ &

eNOERROR .
_ﬁ_

Example

#include "cosmos_r.h"

Four handle;

Four scanld;

Four nElements;
LockParameter lockup;
lockup.mode = L_X;
lockup.duration = L_COMMIT;

e =

&nElements, &lockup);
if(e < eNOERROR) /* error Xe| */

A= A

i
e

olet.

LRDS_OrderedSet_GetN_Elements(handle, scanld, SM_TRUE, NULL, 3,
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10.16. LRDS_ OrderedSet_IsMember
Syntax
Four LRDS_OrderedSet_IsMember(Four handle, Four ornOrScanld, Boolean

useScanFlag, TuplelD* tid, Four colNo, KeyValue *kval, Four bufSize, char
xelementBuf, LockParameter* lockupPtr)

Parameters
INJOUT ol & 232 a7
IN handle Four thread ¥2]-8 2=}
IN ornOrScanld Four SZ HyolHd HE EE A7 AE
2
IN useScanFlag Boolean 2ME AFLEIER] JEE YEUYE=
=d
IN tid TuplelD* F= AEA
IN colNo Four ordered set ©] = A7 W I (coarse
granularity locking W 2ol A= ERgiol
Two ¢)
IN kval KeyValue* 2k AF = D49 7%k
IN bufSize Four 2k} e dAo ke wrsd
sl o] =17
ouT elementBuf char* a2k e Y4 e diske o
b
IN lockupPtr LockParameter* | 5 A) A Ajo] Q4=
Description
TAE Zbe JF(ordered set)oll AE Fox 71%ks 2 davt FabeA

2 AAe. 7]
el oz u
arlneh & Bl
% Ae sua

Return value

e 2 dar glow wHE F8f (dolgel do], dHle]
Selvh, wbd (dlolE(e] o], ulolE])e] o] Folxl w9
$-oll= w9 =7]¢ ORDEREDSET_ELEMENT_FETCH_CHUNK_SIZE
(o]

JEST g

1 A&7t AF

0 A27t AF

< eNOERROR : &7 FE=
Example

#include 'cosmos_r_h"
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Four handle;

Four scanld;

Four key;
KeyValue kval ;

Char buf[256] ;

LockParameter lockup;

lockup.mode L X;

lockup.duration L _COMMIT;

key = 10;
kval .len = sizeof(Four);
memcpy(&(kval .val[0]), &key, sizeof(Four));

e = LRDS_OrderedSet_IsMember(handle, scanld, SM_TRUE, NULL, 3, &kval,
256, buf, &lockup);
if(e < eNOERROR) /* error Xcl */

10.17. LRDS_OrderedSet_HasNestedIndex
Syntax

Four LRDS_OrderedSet_HasNestedIndex(Four handle, Four ornOrScanld, Boolean
useScanFlag, TuplelD* tid, Four colNo, LockParameter* lockupPtr)

Parameters
INJOUT °|& B4 A7
IN handle Four thread ¥2]-8 24 =}
IN ornOrScanld | Four 2 Yo ®E e 27 A
A}
IN useScanFlag Boolean 2ME AFLEIER] JEE YEUYE=
=
IN tid TuplelD* EZ A}
IN colNo Four ordered set ©] = Z 7] W I (coarse
granularity locking W ol A= ERgiol
Two §1)
IN lockupPtr LockParameter* | =x]A Aol Q14
Description

TME 2t A (ordered set)o] ABEAO] =R Bl g},
Return value

SM_TRUE ;A Balole] 9lS

SM_FALSE ;B Aole] gle
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< eNOERROR @ 24 3=

Example
#include "cosmos_r.h"

Four handle;
Four scanld;
Four isSublndexExist;

LockParameter lockup;

lockup.mode = L_X;
lockup.duration = L_COMMIT;

isSublndexExist = LRDS_OrderedSet_HasNestedlndex(handle, scanld,
SM_TRUE, NULL, 3, &lockup);
if(isSublndexExist < eNOERROR) /* error X2l */

10.18. LRDS_OrderedSet_IsNull
Syntax

Four LRDS_OrderedSet_IsNull(Four handle, Four ornOrScanld, Boolean
useScanFlag, TuplelD* tid, Four colNo)

Parameters
INJOUT ol& 23 a7
IN handle Four thread 2|8 27k
IN ornOrScanld | Four E Yol HE wE 270 2HE
2t
IN useScanFlag Boolean 2SS A=A JEE YEUYE=
=
IN tid TuplelD* BZ WA
IN colNo Four ordered set ©] = A7 W E(coarse
granularity locking W 2ol A= EFgiol
Two ¢1)
Description

TAE 2t A3 (ordered set)o] NULLQIA] o}bdA| & Lrollit),
Return value

SM_TRUE A geol NULLYY

SM_FALSE A

< eNOERROR : Q. =
Example
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#include 'cosmos_r_h"

Four handle;
Four scanld;
Four isNull;

isNull = LRDS OrderedSet_IsNull(handle, scanld, SM_TRUE, NULL, 3);
if(isNull < eNOERROR) /* error Xcl */

10.19. LRDS_OrderedSet_SpecifyKeyOfElement
10.20. LRDS_OrderedSet_SpecifyVolNo
10.21. LRDS_OrderedSet_GetVolNo
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11. Text
11.1.LRDS_Text_AddKeywords
11.2.LRDS_Text_DeleteKeywords
11.3.LRDS_Text GetlndexID
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12. SET

12.1.LRDS_Set Create
12.2.LRDS_Set_Destroy
12.3.LRDS_Set_InsertElements
12.4.LRDS_Set_DeleteElements
12.5.LRDS_Set_IsMember
12.6.LRDS_Set_Scan_Open
12.7.LRDS_Set_Scan_Close
12.8.LRDS_Set_Scan_NextElements
12.9.LRDS_Set_Scan_InsertElements
12.10. LRDS_Set_Scan_DeleteElements
12.11. LRDS_Set_IsNull
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13. CollectionSet

13.1.LRDS CollectionSet_Create
13.2.LRDS_CollectionSet_Destroy

13.3.LRDS CollectionSet_GetN_Elements
13.4.LRDS_CollectionSet_Assign
13.5.LRDS_CollectionSet_AssignElements
13.6.LRDS_CollectionSet_InsertElements
13.7.LRDS_CollectionSet_DeleteElements
13.8.LRDS_CollectionSet_DeleteAll
13.9.LRDS_CollectionSet_IsMember

13.10. LRDS_CollectionSet_IsEqual

13.11. LRDS_CollectionSet_IsSubset

13.12. LRDS_CollectionSet_RetrieveElements
13.13. LRDS_CollectionSet_GetSizeOfElements
13.14. LRDS_CollectionSet_Union

13.15. LRDS_CollectionSet_Intersect

13.16. LRDS_CollectionSet_Difference

13.17. LRDS_CollectionSet_UnionWith

13.18. LRDS_CollectionSet_IntersectWith

13.19. LRDS_CollectionSet_DifferenceWith
13.20. LRDS_CollectionSet_Scan_Open

13.21. LRDS_CollectionSet_Scan_Close

13.22. LRDS_CollectionSet_Scan_NextElements
13.23. LRDS_CollectionSet_Scan_GetSizeOfNextElements
13.24. LRDS_CollectionSet_Scan_InsertElements
13.25. LRDS_CollectionSet_Scan_DeleteElements
13.26. LRDS_CollectionSet_IsNull
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14. CollectionBag
14.1.LRDS_CollectionBag_Create
14.2.LRDS_CollectionBag_Destroy
14.3.LRDS_CollectionBag_GetN_Elements
14.4.LRDS_CollectionBag_Assign
14.5.LRDS_CollectionBag_AssignElements
14.6.LRDS_CollectionBag_InsertElements
14.7.LRDS_CollectionBag_DeleteElements
14.8.LRDS_CollectionBag_DeleteAll
14.9.LRDS_CollectionBag_IsMember

14.10. LRDS_CollectionBag_IsEqual

14.11. LRDS_CollectionBag_IsSubset

14.12. LRDS_CollectionBag_RetrieveElements
14.13. LRDS_CollectionBag_GetSizeOfElements
14.14. LRDS_CollectionBag_Union

14.15. LRDS_CollectionBag_Intersect

14.16. LRDS_CollectionBag_Difference

14.17. LRDS_CollectionBag_UnionWith

14.18. LRDS_CollectionBag_IntersectWith

14.19. LRDS_CollectionBag_DifferenceWith
14.20. LRDS_CollectionBag_Scan_Open

14.21. LRDS_CollectionBag_Scan_Close

14.22. LRDS_CollectionBag_Scan_NextElements
14.23. LRDS_CollectionBag_Scan_GetSizeOfNextElements
14.24. LRDS_CollectionBag_Scan_InsertElements
14.25. LRDS_CollectionBag_Scan_DeleteElements
14.26. LRDS_CollectionBag_IsNull

2 LM R2A/COSMOS Reference Manual, AlTrc, KAIST Copyright © 1995-2016 by Kyu-YoungWhang ~ 8()



15. CollectionList

15.1.LRDS CollectionList_Create

15.2. LRDS_CollectionList_Destroy
15.3.LRDS_CollectionList_GetN_Elements
15.4.LRDS_CollectionList_Assign
15.5.LRDS_CollectionList_AssignElements
15.6.LRDS_CollectionList_InsertElements
15.7.LRDS_CollectionList_DeleteElements
15.8.LRDS_CollectionList_DeleteAll
15.9.LRDS_CollectionList_IsMember

15.10. LRDS_CollectionList_IsEqual

15.11. LRDS_CollectionList_AppendElements
15.12. LRDS_CollectionList_RetrieveElements
15.13. LRDS_CollectionList_GetSizeOfElements
15.14. LRDS_CollectionList_UpdateElements
15.15. LRDS_CollectionList_Concatenate

15.16. LRDS_CollectionList_Resize

15.17. LRDS_CollectionList_Scan_Open

15.18. LRDS_CollectionList_Scan_Close

15.19. LRDS_CollectionList_Scan_NextElements
15.20. LRDS_CollectionList_Scan_GetSizeOfNextElements
15.21. LRDS_CollectionList_Scan_InsertElements
15.22. LRDS_CollectionList_Scan_DeleteElements
15.23. LRDS_CollectionList_IsNull
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16. Error
16.1.LRDS_Err
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