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typedef int Four;
typedef unsigned int UFour;
typedef short Two;
typedef char One;
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2.1. MLGF_Init

Four MLGF_Init( nBuffers)
Four nBuffers; /*IN number of buffers */
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e = MLGF_Init(400);
if (e <eNOERROR){
/* error handling routine */

}

e = MLGF_Final();
if (e <eNOERROR ) {
/* error handling routine */

}




2.2. MLGF_Final
Four MLGF_Final()
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2.3. MLGF_Createlndex

Four MLGF_Createlndex( path, numOfKeys, numOfAttrs, attributeType, minMaxTypeVector)

One *path; /*IN full name of the file */

One numOfKeys; /*IN number of keys */

One numOfAttrs; /*IN number of attributes */

AttributeType *attributeType; /*IN types of each attribute */

MLGF_HashValue minMaxTypeVector; /*IN bit vector of flags indicating types of
each key’'s extreme hash value */

One useAdditionalFunc /*IN flag of additional functionalities use */
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typedef struct {
enum { INT, FLOAT, STRING, VARSTRING } dataType; [* data type */
Two length; /* length */

} AttributeType;
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AttributeType attrType[3]; /* variable declaration */
MLGF_HashValue minMaxTypeVector;
Four e; [* error code */

attrType[O].dataType = INT;

attrType[0O].length = sizeof(int); [* first attribute */

attrType[1].dataType = FLOAT;

attrType[1].length = sizeof(float); /* second attribute */

attrType[2].dataType = VARSTRING;

attrType[2].length = 20; /* third attribute */

MLGF_KEYDESC_SET_MINTYPE(minMaxTypeVector, 0); [* first key’'s extreme hash
type */

MLGF_KEYDESC_SET_MAXTYPE(minMaxTypeVector, 1);  /* second key's extreme hash
type */

[* create mlgf file */
e = MLGF_Createlndex( “test.mlgf”, 2, 3, attrType, minMaxTypeVector, TRUE);
if (e <eNOERROR ) {

[* error handling routine */

}




2.4. MLGF_Openindex

Four MLGF_Openlindex( path, mligfd)

One *path; /*IN path */

Two *mligfd; /* OUT milgf file descriptor */
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Two mlgfd; /* migf file descriptor */
Four e; * error code */

e = MLGF_Openindex( “test.migf’, &mlgfd);
if (e <eNOERROR){
/* error handling routine */

}

e = MLGF_Closelndex( mlgfd);
if (e <eNOERROR ) {
/* error handling routine */

}

2.5. MLGF_Closelndex

Four MLGF_Closelndex( migfd)
Two migfd; /*IN migf file descriptor */
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2.6. MLGF_InsertObject

Four MLGF_InsertObject( mlgfd, record)

Two migfd; /*IN mlgf file descriptor */
AttributeHeader *attrValues; /*IN record array */
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typedef struct {
Two length; [* length */
union {
int *intPtr;  /*pointer */
char *charPtr;
float *floatPtr;
} field;
} AttributeHeader;

length'= %82l ZO|E LIELHACE field= 3742 ZQIEC| fL 2oz FEE0 JU=H 2
4ol HIO|H EtYol| e siE ZQIHO AHH £4d 40| MEEO JAs HEZE 7I2)7|E5
Ch £49| GOl EtYO| INTQ! AL+ ‘intPtr2 O|83dt1, O|OJE EtYO0| FLOATY Z<0
floatPtrS O|&35t0| O|O|HE M ATCt O|OJEf EFRIO| STRINGO|AHLE VARSTRINGE! &20f
= ‘charPtr2 O|&%}0] HO|HE HMATHEt,

4t
ok g

rr

off Al

I1I 2.3E9 OO MHEE MLGFO ZHZEZ (10, 10.1, “Hello) & &¥st7| {siA= CrSat
te 1Yol Zestot,

AttributeHeader attr[3];
Four e; /* error code */

/* allocate memory */
attr[0].length = sizeof(int); /* first attribute */
attr[Q].field.intPtr = (int *)malloc( sizeof( int));
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attr[1].length = sizeof(float); [* second attribute */
attr[1].field.floatPtr = (float *)malloc( sizeof( float));
attr[2].length = 20; [* third attribute */
attr[2].field.charPtr = (char *)malloc( sizeof( char) * 20);

[* assign values */

*(attr[O].field.intPtr) = 10; [* first attribute */
*(attr[1].field.floatPtr) = 10.1; [* second attribute */
attr[2].length = strlen(“Hello”) + 1;  /* third attribute */
strepy( attr[2].field.charPtr, “Hello”);

/* insert record */
e = MLGF_InsertObject( mlgfd, attr);
if (e <eNOERROR ) {

/* error handling routine */

}

free( attr[0].field.intPtr);
free( attr[1].field.floatPtr);
free( attr[2].field.charPtr);

2.7. MLGF_DeleteObject

Four MLGF_DeleteObject( mlgfd, record)
Two migfd; /*IN mlgf file descriptor */
AttributeHeader *attrValues; /*IN record to delete */
MLGF_DeleteObject()= ‘attrValues'’t XA|Edt= HIAEE AFE A2|= IHYOAM  AbASHCE
‘migfd'= HIEL AXNEE=E AE O2lE Do oist mt 7[=Xt (file descriptor) ZA{
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AttributeHeader attr[2];
Four e; /* error code */

[* allocate memory */

attr[O].length = sizeof(int); [* first attribute */
attr[O].field.intPtr = (int *)malloc( sizeof( int));
attr[1].length = sizeof(float); [* second attribute */
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attr[1].field.floatPtr = (float *)malloc( sizeof( float));
attr[2].length = 20; [* third attribute */
attr[2].field.charPtr = (char *)malloc( sizeof( char) * 20);

[* assign values */

*(attr[O].field.intPtr) = 10; [* first attribute */
*(attr[1].field.floatPtr) = 10.1; [* second attribute */
attr[2].length = strlen(“Hello”) + 1;  /* third attribute */
strepy( attr[2].field.charPtr, “Hello”);

/* delete record */
e = MLGF_DeleteObject( migfd, attr);
if (e <eNOERROR ) {

[* error handling routine */

}

2.8. MLGF_Query

Four MLGF_Query( mlgfd, region, num, records)

Two mlgfd; /*IN mlgf file descriptor */
QueryRegion *region; /*IN query region */

Four num; /*IN buffer size */
AttributeHeader *records; /* OUT buffer to return the records */
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typedef struct {
One fullDomainFlag; /* TRUE if region is full domain */
AttributeHeader minkey; /* minimum key value */
AttributeHeader maxkey; /* maximum key value */

} QueryRegion;
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QueryRegion region[2];
AttributeHeader *attr;
int nRecords;
int minKeyValue, maxKeyValue;
int *intArray;
float *floatArray;
char (*stringArray)[20];
Four e,
int i, num;

/* set region */

region[0].fullDomainFlag = FALSE; /* partial domain */
minKeyValue = 5;

region[0].minKey.length = sizeof(int);
region[0].minKey.field.intPtr = &minKeyValue;
maxKeyValue = 15;

region[0].maxKey.length = sizeof(int);
region[0].maxKey.field.intPtr = &maxKeyValue;
region[1].fullDomainFlag = TRUE; /* full domain */

/*get the number of records in the region */
nRecords = MLGF_Query( mlgfd, region, 0, NULL);
if (nNRecords < eNOERROR ) {

/* error handling routine */ }

/* allocate memory */

num = nRecords * 3; /* 3 is the number of attributes */
attr = (AttributeHeader*)malloc(sizeof(AttributeHeader)*num);
intArray = (int *)malloc(sizeof(int)*nRecords);

floatArray = (float *)malloc(sizeof(float)*nRecords);

/* 20 is the maximum length of the third attribute */
stringArray = (char(*)[20])malloc(sizeof(char)*nRecords*20);
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for (i=0;i<nRecords; i++) {
attr[i*3+0].field.intPtr = &intArrayfi];
attr[i*3+1]. field.floatPtr = &floatArray]i];
attr[i*3+2]. field.charPtr = &stringArrayl[i][0]; }

/* find records */
e = MLGF_Query( mlgfd, region, nRecords, attr);
if (e <eNOERROR ) {

/* error handling routine */ }

2.9. MLGF_Dump
Four MLGF_Dump( migfd, recordOnly, outputfd)

Two mlgfd; /*IN mlgf file descriptor */
Boolean recordOnly; /*IN flag that indicates what to print out */
FILE *fd; /* OUT output file descriptor */
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Leaf Page 10

oRimy o
of e 2

<0,0>
<1,0>

e

e

Two mlgfd;
Four e;

<Entry O : region vector = (0x01000000, 0x01000000)>
(-2130706432, -2130706432, 10.2)
(-2130706432, -2130706432, 20.3)

<Entry 1 : region vector = (0x02000000, 0x2a000000)>
(-2113929216, -2103443456, 12.3)

<Entry 2 : region vector = (0x03000000, 0x31000000)>
(-2097152000, -2096103424, 24.5)

Leaf Page 14

<Entry O : region vector = (0x80000000, 0x80000000)>

( pointer to overflow page )

<Entry 1 : region vector = (0xf1000000, 0x02000000)>
(1895825408, -2113929216 , 87.3)

<Entry 2 : region vector = (0xa2000000, 0xa2000000)>
(570425344, 570425344, 17.9)

Overflow Page 15

(0,0,12.5)
(0,0,22.3)
(0,0,14.3)

18l 1: Tree structure of “test.migf”

/* migf file descriptor */
/* error code */

e = MLGF_Openindex( “test.migf’, &mlgfd); /* open MLGF file */
if (e <eNOERROR ) {

}

/* error handling routine */

e = MLGF_Dump( mlgfd, FALSE, stdout);  /* dump MLGF file to screen */
if (e <eNOERROR ) {

}

/* error handling routine */
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e = MLGF_Closelndex( mlgfd); [* close MLGF file */
if (e <eNOERROR ) {
[* error handling routine */

}

>
=8 Zih:

<depth : 1> Directory Page : 1

| directory page dump

|  # of entries 12

| EntryO| Page Ptr 10 |

| 0-th Hash Value| valid bit 1| hash value 01000000
| 1-th Hash Value| valid bit 1] hash value 01000000
| Entry 1] Page Ptr 14 |

| 0-th Hash Value| valid bit 1] hash value 80000000
| 1-th Hash Value| valid bit 1| hash value 80000000

<depth : leaf> Leaf Page : 10
Dump leaf page : total 3 entries
Entry O : region vector = <0x01000000, 0x01000000>, nRecords 2
Record 0 : (-2130706432, -2130706432, 10.2)
Record 1 : (-2130706432, -2130706432, 20.3)
Entry 1 : region vector = <0x02000000, 0x2a000000>, nRecords 1
Record 0 : (-2113929216, -2103443456, 12.3)
Entry 2 : region vector = <0x03000000, 0x31000000>, nRecords 1
Record 0 : (-2097152000, -2096103424, 24.5)

<depth : leaf> Leaf Page : 14
Dump leaf page : total 3 entries
Entry O : region vector = <0x80000000, 0x80000000>, Overflow Page Ptr 15

<Overflow Page> Overflow Page : 15
Dump overflow page : total 3 records
Record 0: (0,0, 12.5)
Record 1:(0, 0, 22.3)
Record 2: (0,0, 14.3)

Entry 1 : region vector = <0xf1000000, 0x02000000>, nRecords 1
Record 0 : ( 1895825408, -2113929216 , 87.3)

Entry 2 : region vector = <0xa2000000, 0xa2000000>, nRecords 1
Record 0 : (570425344, 570425344, 17.9)
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2.10. MLGF_Error

char *MLGF_Error( errorCode)
Four errorCode; /*IN error code */
MLGF_Error()& Ol2{ 2 E ‘errorCode’®l CHH 0|2 MA|X|E 2|HTCLH MLGF 4.0 2= &
0| ELIEH of2) =S Hretotct M2t AEAtE O US A0 A X0l HU=2 +
g = ULt 2 HoME MLGF_Error() B2 AMEHol| Cisto] dstn, & 2
oM Zt o =0 Tt 2 otCt.
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[
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IH
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Two mlgfd; /* migf file descriptor */
Four e; [* error code */

e = MLGF_Openindex( “test.migf’, &mlgfd);

if (e <eNOERROR) {
[* error handling routine */
printf(“MLGF_Openlindex: (error %d) %s\n”, e, MLGF_Error( €));
exit(1);

2.11. MLGF_GetN_KeyAttribute, MLGF_GetN_Attrribute,
MLGF_GetAttributeType, MLGF_GetAttributeLength

One MLGF_GetN_KeyAttribute(mlgfd)

Two mlgfd; /*IN mlgf file descriptor */
One MLGF_GetN_Attribute(mlgfd)

Two mlgfd; /*IN mlgf file descriptor */
Four MLGF_GetAttribute Type(mlgfd, attributeNum)

Two mlgfd,; /*IN mlgf file descriptor */
Two attributeNum; /*IN attribute number */

Two MLGF_GetAttributeLength(mligfd, attributeNum)
Two mlgfd; /*IN mlgf file descriptor */
Two attributeNum; /*IN attribute number */
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Two migfd; /* migf file descriptor */
One nAttributes; /* number of attributes */

int i;

nAttributes = MLGF_GetN_ Attribute(mlgfd);

for(i=0; | < nAttributes; i++) {
printf(“Type of attribute #%d: %d\n”, i, MLGF_GetAttributeType(migfd, i);
printf(“Length of attribute #%d: %d\n”, i, MLGF_GetAttributeLength(migfd, i);

2.12. 03] ZE

WUE2 mighh Tt 7|E %0

>~

MLGF 4.02| API 27} Btetst= o2 2 E& ChZar Lt 0]

oLt

#define eNOERROR 0 /* no error */
#define eBADPARAMETER -1

#define eDUPLICATEDRECORD -2

#define eNOTFOUND -3

#define eTOOMANYRECORDS -4

#define eMEMORYALLOCERR -5

#define eSYSERR -6

#define eDUPLICATEDKEY -7

#define eVARIABLELENGTHRECORD -8
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eNOERROR
o2 glo] +=d= ERICL

eBADPARAMETER
sta=0f CHSE Q= (parameter) 4t0| EZSHCH

eDUPLICATEDRECORD

BE &9 40| O 22 YHIZE7 4YUE EROICH Key w2 &2 = AL B &4
U0l CF 22 d2+= oy NSt ot

eNOTFOUND

MLGF_DeleteObject() &0AM FOZl HREE X X ot 49 eNOTFOUNDE el
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rot

eTOOMANYRECORDS
MLGF_Query() g==0A Eo| Fdo A= HIAE 71 FOIT HE IAV|ECH F B
eTOOMANYRECORDSE ttststCt,

eMEMORYALLOCERR
22§ SH2= dYot=0 Ut

eSYSERR
AMAE 222 8T O o7t AL

eDUPLICATEDKEY
F7HHQl 7|s& A83IX| Y= MLGFOIAM hashed key %0 &3t 2R E7F 0|

22 eDUPLICATEDKEYZ gtztsict,

it

eVARIABLELENGTHRECORD
FIMMQl 7158 AESHX| 2= MLGFO|A variable length recordS AMESIX & AL

eVARIABLELENGTHRECORDE UttastCt,
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