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Lﬂﬂ'-?l’]ﬂﬂ'!‘i'ﬂ’lmmm.l’lilLﬂ‘li‘!ﬁ!ﬂtl‘lu key number lﬂﬂQﬂﬂQﬁu’m‘qﬂﬂﬂ

a' L3 uaa ﬂ‘a‘ QI 8 L) oo g ﬂ‘
nquuﬁuﬂagaﬂﬁuuu ﬂuﬂﬂlﬂﬂ?ﬂﬂﬂﬂ1g WLTAIUA O DY Qﬂuﬁuqﬂﬂﬂ =3

28 Different key number
o ﬂ‘ L) ‘ o 13 ‘
Tun1sswuanane LanaRel mFuandunisAunise maumgamnﬁa
& Ll 0 v - o v w ) ol o w &
adunowin wFaanagareuiall Ao tﬁwmmamﬂﬂ Lienfiuannas 1lendu

v & v &
AUNITEL Uﬂu'ﬂa{.‘la1uﬂ7\1ﬂau

28 Key not found

' i o
ﬁum'luwuiuﬁﬂuiaga ’-u'mmﬁaﬁ‘rsy'lu key buffer



167

30 End of file
Hiaannis 1ileddudunuasause Lﬂﬂwﬁaa‘;a ngein luaud sdunie

a1eEa0 9Ty Lﬂﬂuiaga'luuﬂu anliianansadunieie 1'lé8n

31 Invalid data address
-1 o ] o L3 d: J ‘
Lnﬂmnmuuuwawzmzmagamuq‘lu data buffer 3917 lutlandu

MTAURIUALDUTE Lﬁﬂuiagaa‘mw‘huaﬁen Few  Husumiese Lﬁﬂu‘ﬁ“laigﬂﬁae

32 Record is out of range
- : {
Lﬁsmnnmma‘u‘wLuzmia:‘gaﬁ‘mq‘lu data buffer 3414 lusloridu

ATAURILALDUTE ti’iﬂﬂ'ﬁagammuw waseifien  uwneianse Lﬁsuﬁ‘lﬂgnﬁaa

33 Directory error
Sunn sy path fitwua lufoutiy u‘-?a‘immna?ﬁng‘lu key buffer

Awduiladdunis iFenls LyanaFilasiiure susiuauiiufin

98 B-Tree inactive

° a i o ' a ' 1 o
UtuanieluTsunsudase (Fonsa ihunsRadeiadduluniraniuda
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Tusunsufiasna

niann Tusunsufade 1ﬁuﬁaaantﬁuTﬂ7unsuﬁﬂﬁaﬁ1ﬂﬁuTHTunﬁuﬂfagnﬁ
3 271 Ao
1. Tusunsudesedmiunien luTasrowdd Sawreenidiy 2 wuy @

1.1 Tisunsy CXBTR.C tawnnanlusunsunimwd  awnsa’ld
%1uﬁuTﬂ7un7uﬂszqnﬁnﬂu1%1ﬁ Tael4 #include <cxBTR.C> maluTusunsutiu
Foir biinunsutanisaie andhuanis luTasrouid

1.2 TUsunsy CXBTRA.ASM Siamn3nanTUsunsanisuad L e
1i§1uﬁuaaULanTuga (Object Module) ﬁuqa1nn17uﬂan1&1maoTﬂsuﬂﬁuﬂseqﬂﬁ
i TnﬂnﬂfiqL?auTﬂaﬁuaauLﬂﬂTuQﬂﬁuwaﬁnnﬁiuﬂaTﬂsunsu CXBTRA.ASM ‘lu
119178131 80aTee (Link Time)

2.  Tusunsufesodmiuns luTasgoshiesunsy Tdun Tusunsy
FORXBTR.ASM  (fuTusunsafitanianarnawued g waeldifoulasfy souian
TugﬂmaoTﬂsunﬁuﬂfuqnﬁn1uwwa§un7u tiuifenfiuTysunsy CXBTRA.ASM

3.  Tusunsudededmivaw luasroritnama  1dun Tusunsy
PASXBTR.ASM L fuTusunsafitamnanarnawueatgand waelfiFouTasfy souian

é
TugamaaTﬂiunsuﬂieqnmnﬁuﬂﬂﬂanﬂa LfuifenfuTUsunsy CXBTRA.ASM



it CYBIR.C
1
/i B-Tree Interface Routine for C program

/1 ctatus = YBTREE(int, char 1, char &, char ¥, inth

$include <dos.hr

$undef  FP_OFF
$undef - FP_SEG

$define FP_OFF{fp) {funsigned){fp}}

#gefine FP_SEB(fp)  ({unsigned){{unsigned long){fp} ») 16}

$define MK _FP{seg,ofs) {{void far %) \

{{{unsigned long){seq) << 1&} | (unsigned}{ofs}})

$define FARPFIR O

$define B YECT  Ox7C

i/
i/
1/
1

/% ++++ use near pointer +reee 1/

/t B-Tree interrupt number

$define BTREE_ID OxABCD /% B-Tree 1d.

jdefine B_INACT 99

. /% B-Tree Inactive code

/1 Structure for Passing Paraseters of B-Tree

struct 8_PARHS
{ char 1 DAT _OF5;
$if {FAR_PTR}

unsigned int DAT_SEG:
fendif

char ¢ PIB_OF5;
$if {FAR_PTR}

unsigned int PIB_SEG;
fendif

char § FCB_OFS;
$if {FRR_PTR)

uncigned int FCB_SEG;
fendif

int FUNCTION;

char ¥ KEY_OFS;
$if  '{FAR_PTR)

unsigned int KEY_SEG;
fendif

int KEY_NUMBER;

int & STAT_OFS;
$if ‘{FAR_PIR)

unsigned int STAT_SEG;
fencif

int reverse;
} XARB:

/4 Data Buffer cifset

/% Data Buffer segaent

/% Position Info. Block offset
/% Position Info. Block segeent
/% File Control Block offset

/1 File Control Block segeent

/1 B-Tree Function Nusber
/1 ¥ey Buffer offset

/% Xey Buffer segeent

/1 Key Number
/1 Status offset

/% Status segment

/% Reservse area

YRTREE(OF, FIL BLK, DAT_BUF, KEY_BUF, KEY _NUM)

int 0P;

char § FIL_BLK;
char § DAT_BUF;
char § KEY_BUF;
int KEY_NUM;

i/
i/
L9

1/

1/
L1

1/

i/
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struct SREGS segregs;
union REGS regs;
unsigned int far ¥ B_ID;
int msgcode = 03

it ' 1/
/It Check BTREE progras has been installed 4/
n 1/
regs.h.ah = 02333 /it Get Interrupt vector address §/
regs.h.al = B VECT: /t  Interrupt vector nuaber 7Ch 5/

intdosx{&reqs,kregs,ksegregs);
B_ID = MK _FP{segregs.es,regs.%.bx - 2);

if {$B_ID !'= BYREE_ID) /1 check B-Tree Id. i/
return(B_INACT); I3 when B-Tree inactive $/

/% i/

/% if use near pointer, sust read data segment DS for &/

n default data segament of variables i/

#if '(FAR_PTR)
segread{&seqregs):
XARG.DAT SEG = XARG.PIB_SEG = XARG.FCB_SEG = XARG.XEY_SEG =
¥ARE.STAT_SEG = seqregs.ds:
$endif
XARG.FUNCTION = OP3 .
¥ARG.FCB_OF5 = FIL_BLK;
XARG.PIB OF5 = FIL _BLK « 38;
XARG.DAT_OF5 = DAT_BUF;
YARG.KEY OF5 = KEY_BUF;
YARG.KEY_NUMBER = KEY_NUM;
$ARE.STAT _OFS = &msgcode;
regs.x.dx = FP_OFF (&XARG);
intBb6{B_VECT,kregs dregs); /t  Call B-Tree function 1/
return{asgcode);
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FAR_PTR EBU 0

CXBTRA. ASH
B-Tree Interface Routine for C progras

status = XBTREE(OPERATION,FIL_BLK,DAT_BUF KEY BUF KEY NUM);

use near pointer

: Structure for Passing Parameters in XPARMS of B-Tree

B_PARMS STRUC

DATOFS D8 2
DATSES DN 2
PIBOFS DM ?
PIBSEE DN ?
FCBOFS  DW 2
FCBSEG DH 7
FUNCTION W ?
KEYOFS DR 2
KEYSES DM 2
KEY NUNBER DN 7
STATOFS DH 2
SATSES DN 7
RESERVE DW 7

B_PARMS ENDS

e VR cas S ums WE as W e Ve e ae

Data Buffer offset
Data Buffer segment

Position Information Block offset
Position Information Block segment

File Control Block offset
File Control Block segeent
Function nusber

Key Buffer offset

Key Buffer segment

Key number

Status code offset

Status code segment

-Reserve area

3 Structure for accessing parameters on stach

PARMS 5TRUC
Di ? .3 Pushed BP
O ? ;3 Short return address

op L] ? ; Operation nuaber

IF {FAR_PTR EB 0)
filblk i ? y File inforsation block
dathuf i ? 3 Data buffer
keybuf D ? y Key buffer

ELSE
filblk D& ? y File informstion block
datbuf ] ? ; Data buffer
keybuf ] ? ; Key buffer

ENDIF
keynua i ? ;3 Key nusber
PRRHS ENDS
B_ID EBU OABCDR 3 B-Tree 1d.
_DATA SEGHENT WORD PUBLIC 'DATA’
APARMS 1] 13 BUR(0)
_DATA ENDS
DEROUF BROUP  _DATH

ASSUME CS5: _TEXT, DS: DGROUP
_TEXT SEGHENT BYTE PUBLIC "CODE’

public XBTREE

y define parazeter block for B-Tree
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define local var. of statuz code

get interrupt vector of B-Tree systenm

word ptr es:[ba-21,B_1D ; check B-Tree resident ?

.
1

-

.
3

L

if B-Tree Inactive

setup parasmeter which passs to B-Tree

1 load paraseter block address

set Operation nusber

load Key buffer offset
load Data buffer offset
load FCB buffer address

load PIB buffer address

load Key buffer offset
and segment

load Data buffer offset
and segaent

lpad FCB buffer address

and PIB buffer address

set Key nuaber

; load status code address

{BTREE proc near
push bp
ROV bp,sp
sub cp,2
| Check BTREE program has been installed
B0V ax,aa/bh
int 21h
cap
iz setPARNKS
a0V ai, 99
jap endxbtr
L]
setPARMS:
lea by, XPRRNS
BOV ax,(bpl.op
aov [bx].FUNCTION,ax
IF (FAR_PTR EG 0)
ROV du, [bpl.keybut
BOV [bx].KEY _OFS,dx
mov du,[bpl).datbuf
BOY [bx}.DAT_OFS,dx
ROV du,[bp}.filblk
®OV [ba].FCB_OFS,dx
add dx,38
nov [bx].PIB_DFS,dx
ROV an,ds
ROV {bx).FCB_SEG,ax
WOV [bx1.PIB_SEG,ax
HOV {bx1.DAT _SEG,ax
Bov [bx].KEY_SEG,an
ELSE
les di,[bpl.keybuf
BOV [br].KEY_OFS,di
aOv [bx]}.KEY_SEG,es
les di,fbpl.datbuf
wov {bx].DAT_OFS,di
nov [bx].DAT_SEG,es
les di,fbpl.filblk
BOV [bx].FCB_OFS,di
add di, 38
aov [bx].PIB_OFS,di
aoY {bx].FCB_SEG,es
BOV [bx].PIB_SEG,e=
ENDIF
aoy ax [bpl.keynum
nov [bx]. KEY NUMBER,ax
mov %55
BOV [bx].5TAT _OFS,sp
aov

[bx].5TAT_SEG,ax



lea dx , XPARNS

int 7Ch iy Call B-Tree function

zov ax [bp-2] 3 return status code
endzbtrs:

B0V sp,hp

pop bp

ret y return to caller
IBTREE endp
_TEXT ERDS

END

H
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BOVY ax,99 y if B-Tree Inactive
Jap endxbtr
setPARNS: i sefup parameter which passs to B-Tree
lea b, APRRMS 3 load parameter block address
les di,[bpl.keynun
mov ax,esifdi]
mov [bx1.KEY NUMBER,ax ; set Key number
les di,[bpl.keybuf
mov [bx].KEY _OF5,di 3 load Key buffer offset
&Ov [bx].KEY SEB,es  ; and segaent
les di,[bpl.datbuf
mov [bx].DAT OF5,di  ; load Data buffer offset
mov {bx].DAT SE6,es  ; and segment
les di, [bp}.filblk
BOV {bx].FCB_BFS,di ; load FCB buffer address
add di,38
aov [bx].PIB_OFS,di y and PIB buffer address
ROV [bx1.FCB_SEG,ec
mOY fbx}.PIE_SEG,es
les di,fbpl.op
aoy an,es:foi] !
BOV fbx).FUNCTION,ax 3 set Operation number
BOV a%,55
BOV [bx1.5TAT OF5,sp ; load status code address
Aoy [bxz1.STAT_SEG,ax
H i
lea dx, XPARMS
int 7Ch : Call B-Tree function
i L
]
Bov ax,[bp-2] i return status code
endabtr:
BOV spybp
pep  bp 5
ret 20 3 return to caller and pop 20 bytes of stack
ABTREE endp
CODE ENDS

END
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i PASXBTR.ASH

1

s B-Tree Interface Routine for Pascal program

H

3 function XBTREE( op i integer;

: vars filblk : string;

: vars datbuf : string;

; vars keybuf : string;

: keynuas : integer;} : integer; extern;
H
H

Structure for Passing Parameters in YPARMS of B-TREE

B_PARMS STRUC

DaT_OFS DM ?  ; Data buffer offset
DAT_SEB DH 7 Data buffer segment
PIB_OFS it ?  ; Position Infomation Block offset
PIE_SEG ] 7 ; Position Infosation Block segment
FCB_OFS o 7 4 File Control Block offset
FCB_SES i 7 ; File Control Block segaent
FUNCTION D 7 ; Function nuaber
KEY_OFS i ? 3 fey buffer offset
KEY SEB L] 7 ; Key buffer segment
KEY_NUMBER D ? 3 Key nusber
STAT_OFS DH 7y Status code offset
STAT_SES D 7 Gtatus code segeent
RESERVE D ? ; Ressrve area
B_PARNS ENDS
; Structure for accessing parameters on stack
PARHS STRUC
D ?  ; Fushed BP
oD ? 3 Long return address
keynua L] ? 3 Key nuaber
keybuf oD 7 ; Key buffer
D ?  ; Key buffer length
datbuf i) 7 ; Data buffer
D 7 5 Data buffer length
filbik Db ? 3 File inforsation block
Dl ? ; File inforsation bleck length
op, DR ?  ; Function nusber
PARMS ENDS
B_ID equ OABCDR 5 B-Tree Id.
DATA SEGHENT PUBLIC "DATA’
XPARHS D 13 DUP(0] ; define parameter block for B-Tree
DATA ENDS

DGROUP BROUP  DATA
PASXBTR SEGHENT ‘CODE’



ASSUNE CS5:PASXBTR,DS:DGROUP,S55: DEROUP

public XBTREE
{BTREE proc far
push  bp
Bov bp,sp
sub sp, 2 ; define local var, of status code
8OV ax,337Ch ; get interrupt vector of B-Tree systea
int 2ih
cep word ptr es:[bx-2),B_ID ; check B-Tree resident 7
jz setPARKS
Aoy ax,99 i 1f B-Tree Inactive
jmp endxbtr
setPARKS: ; setup parameter which passs to B-Tree
lea b, KPARKS ; load parameter block address
moy ax,[bpl.keynun
ROv [bx].KEY_NUMBER,ax ; set Key nusber
les di,[bp]. keybuf
mov {bx].KEY_OFS,di i load Key buffer offset
BOv [bx].KEY SEB,es  ; and segment
les di,{bpl.datbuf
mov [bx].DAT_OFS,di  ; load Data buffer offset
nov {bx].DAT SEG,es ; and segaent
les di,[bp].filblk
noy [bx].FCB_OFS,di  ; load FCB buffer address
add di,38
sov {bx].PIB_OFS,di ; and PIB buffer address
aoy [bx].FCB_SEG,es
mov [bx].PIB_5EG,es
moy ax,[bpl.op
ROV [bx].FUNCTION,ax ; set Operation nuaber
@OV ax,ss
BOY [bx].5TAT_OFS,sp 3 load status code address
noy [bx].STAT_SE6,ax
H ]
lea dx, XPARKS
int 1Ch ; Call B-Tree function
H H
]
nov ax,[bp-2] ; return status code
endxbtr:
mov spbp
pop  bp
ret 22 ; return to caller and pop 22 bytes of stack
YBTREE endp
PASKBTR ENDS

END
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/3

C Demo. Program #1 i/

/% This program demonstrate how to use create B-Tree file function §/

/%

§/

#define Create i

#define DUP
#define  HOD

struct key_s
{ int
int
int

char

h

i
2

pec
key_pos;
key len:
key flag;
reserve[10];

struct file_spec

{ int
int

rec_len;
page_size;

int ndx_cnt;

char

reserve[B];

int dat_map;

struc

1

struct file s
char fil_bik[
char file_nam

main{)
{ int status

printf{"\n
printf(®
printf(®
printf("
printf(®
printf{"
printf("
printf(*
printf("
printf("
printf(®
printf(®
printf("

spec_buf.r
spec_buf.p
spec_buf.n
spec_buf.k
spec_buf.k

t key_spec key_buf[3];

pec spec_buf;
128];
e[20] = "create.tst";

C Deso. Prograam §1\n");
This Program illustrate how an application can use B-Tree\n");
function to create B-Tree file,named CREATE.TST\n");
Note : This program will create B-Tree file which one record\n®);
has 4 fields. field #1 = 4 characters,\n");
field #2 = 20 characters,\n");
field #3 = 10 characters,\n");
field #4 = 4 characters\n®);
create 2 keys :\n");
Key #0 Key position = 1, Key length = 4, Non-duplicated Key and\n");
allow to sodify key\n®);
Key #1 Key position = 3, Key length = 20, Duplicated Key and\n");

allow to modify key\n");
ec_len = 38; /% Record Length i/
age_size = 5123 /¥ Page Size 3/
dx ent = 2; /% Number of keys in file %/
ey_buf[0].key_pos = I; /% Key# 0 position 8/
ey_buf[0].key_len = 4; /% Keyk 0 length i/

182



spec_buf.key_buf{0].key_flag = MOD; /% Key# 0 flag 1/
spec_buf.key buf[1].key pos = §; /t Key# 1 Segment 1 position %/
spec_buf.key buf[1].key_len = 20; /% Key# | Segment 1 Length #/

spec_buf.key _buf{1].key_flag = DUP | HOD; /% Key# | Segment 1 flag L 74
status = XBTREE(Create,fil_blk,kspec_buf,file_name,0);
if (status != Q)
printf{*Create file failed. status code = Zd\n",status);
else
printf("Create file completed\n”);
exit{status);
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% C Demo. Program 42

/%  This pregram demonstrate how to use insert, delete and
3] update function,

/%

#idefine Open 2 /% Open operation number

tdefine Close 3 /% Close operation number

§define Insert 4 /% Insert operation number

fdefine Delete 3 /1 Delete pperation number

fdefine Update b /% Update operation nusber

#define Get BE 10 /t Get Greater than or Equal
9

#define EOF_CODE /% End of file error code

struct DATA_FIELD
{ char FIELDi[4];
char FIELD2[20];
char FIELD3[10];
char FIELD4[4);
char reserve[2];
1

struct DATA_FIELD DATA;
char KEY_BUF[8];

int  status;

int  func;

char file name[20];
char FIL_BLK[128];

char ansj

sain{)

{
printf{"\n C Demo. Program #2\n");

printf(* This Program illustrate how an application can use B-Tree\n®);
printf(" function to insert, delete, update data in B-Tree file.\n");
printf{" HNote : This program will use B-Tree file which one record\n®);

printf(" has 4 fields. field #1 = 4 characters, field #2 = \n");
printf(" 20 characters, field #3 = 10 characters and \n");
printf{" field #4 = 4 charactersin\n®);

printf(" First, Open file : ")
gets{file_pame);
menset (RDATA,"\D' ,40);
status = XBTREE(Open, FIL_BLK, &DATA, file_name, 0);
if (status '=0) {
printf(" Open file failed. Status = %d\n",status);
exit{status);
}
do {
printf("\n 1. Insert data\n"});
printf(" 2. Delete data\n");
printf(" 3. Update data\n");

1/
3/
1/
3/
¥/
8/
1/

¥/
¥/
1/
L ¥

184



}

185

printf(® 4, Exit\n\n®);
printf{" choose number : *);
func = getche(); printf{"\n"};
switch {func) {
case ‘1" : INSB();
break;
case "2 1 DELB();
break;
case "3" 1 UPDB();
break;
1
7 while (func != "4");
status = XBTREE(Close, FIL_BLK, &DATA, file_name, 0);
if (status != 0)
printf(* Close input file failed. Status = %d\n",status);
exit(status);

INSB()

{

}

printf(“\n enter new dataln"};
printf(" field#l [ 4 characters] : *); gets(DATA.FIELDL);
printf(* field#2 [20 characters] : *); gets{DATA.FIELD2);
printf(" field#3 [10 characters] : *); gets{DATA.FIELD3);
printf(* field#4 [ 4 characters] : *); gets(DATA.FIELD4);
status = XBTREE{Insert, FIL_BLK, LDATA, KEY_BUF, 0};
if (status '= 0) {
printf(* Error! Insert data record. Status = %d\n®,status);
exit(status);
}
else
printf(* Insert data completed\n");

DELB()

{

printf(" Before to delete data must use key to get data record.\n");

printf(" enter key value [use field #1] : *); gets{KEY _BUF);

status = XBTREE(Get_BE, FIL_BLK, &DATA, KEY BUF, 0);

if (status !'=10) {
printf(® Error! Bet Breater than or Equal key. Status = %Zd\n",status);
exit{status);

}

printf(® Return data record that you want to delete.\n");

printf(" data : 4s key : ¥s\n",ADATA,KEY_BUF);

status = XBTREE(Delete, FIL_BLK, ADATA, KEY BUF, 0);

if (status !'=0) {
printf(" Error! Delete data record. Status = %d\n",status);
pxit(status);

}



1

else

printf(* Delete data completed\n®);

UPDB{)

{

}

printf{* Before to update data must use key to get data record.\n®);
printf{" enter key value [use field #!] : *); gets{KEY_BUF);
status = XBTREE{Bet BE, FIL_BLK, LDATA, KEY BUF, 0);
if (status !=0) {
printf(® Error! Bet Greatsr than or Equal key, Status = %d\n",status);
exit{status); '
¥
printf(" Return data record that you want to update.\n");
printf(" data : %s key : Xs\n",EDATA,KEY BUF);
printf{" enter new field#l [ 4 char.] : *); gets(DATA.FIELD1);
printf(* enter new field#2 [20 char.] : "); gets(DATA.FIELDZ);
printf(" enter new field#3 [10 char.] : *); gets(DATA.FIELDI};
printf(" enter new field#4 [ 4 char.] : *); gets{DATA.FIELD4);
status = XBTREE(Update, FIL_BLK, ADATA, KEY_BUF, 0);
if (status '=0) { :
printf(" Error! Update data record. Status = Yd\n",status);
exit(status);
}
else {
printf(" Update data completed\n”);
printf(* Return the updated data : Zs\n",&DATA);
}
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FORTRAN DEHO PROGRAM #3
This program demonstrates how to use the BET KEY function

Description :

1. Open B-TREE file

2. Enter KEY NUMBER to search

3. Enter KEY VALUE

4. Demo Call XBTREE FUNCTION to search
4.1 key that is EQUAL to KEY VALUE
4,2 key that is LESS THAN or EGUAL to KEY VALUE
4.3 key that is LESS THAN KEY VALUE
4.4 key that is GREATER THAN or EQUAL to KEY VALLE
4.5 key that is GREATER THAN KEY VALUE

3. Do loop to step 2 until NO KEY to search

b, Close B-TREE file

PROGRAK  FGETKEY
INTEGER 32 FILBLK{64)
INTEBER #2 STAT, KEYNUM
CHARACTER $20 KEY
CHARACTER 120 KEYBUF
CHARACTER 320 FNAME
CHARACTER ANS

Declare function to interface to B-TREE function

INTEGER 32 IBTREE

Declare COMHON memory area of data record and data buffer

CHARACTER DATBUF(38) :
CHARACTER FLDL #4, FLD2 $20, FLD3 110, FLD4 14
EBUIVALENCE (FLD1,DATBUF(1)),(FLD2,DATBUF(5))

EQUIVALENCE (FLD3,DATBUF(25)), (FLD4,DATBUF (35))

Format of OUTPUT

FORMAT(A)

FORMAT(12)

FORMAT(Z0X, 'FORTRAN Demo. Prograa #3'//
-5%,"This Program demonstrate how to use get key function’,/)
FORMAT(1X, 'Open input file name : ‘\)

FORMAT({1X, "Enter Key® : "\)

FORHAT{1X, "Enter Key value : "\)

FORMAT(1X, field#l : ",A,” field#2 : ",A,” field#3 : *,4,
=* field#d : ',A)

FORMAT(/,1X, 'Search data that is EGUAL to key value’)
FORMAT(/,1X, Search data that LESS THAN DR EQUAL to key vaiue’)
FORMAT(/,1X,'Search data that LESS THAN key value')

FORKAT(/,1X, 'Search data that GREATER THAN OR EGUAL to key value’)
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34  FORMAT(/,1X,’'Search data that GREATER THAN key value’)
4)  FORMAT(1X,'Return key : ",A)
100 FORMAT{1X,'Dpen failed, CODE = *,I2}
105 FORMAT{SX, 'Error! Get the EGUAL key, CODE = ',I2)
106  FORMAT(SX,’Error! Get the LESS THAN OR EGUAL key. CODE = *,12)
107  FORMAT(SX, Error! Bet the LESS THAN key. CODE = *,12)
108 FORMAT(SX, Error! Bet the GREATER THAN OR EGUAL key. CODE = ',12)
109  FORMAT(SX, Error! Get the BREATER THAN key. CODE = *,I2)
110 FORMAT(LX,'Error! Close file, CODE = ',12)
£
€ Open B-TREE file using open mode = 2 (read data only)
C
WRITE(1,5)
WRITE($,10)
READ{%,1)FHANE
STAT=XBTREE{2,FILBLK,DATBUF ,FNAHE,2)
IF (STAT.NE.O) THEN
WRITE{%,100)STAT
S70P
ENDIF
C Start to search key and data
AN =" ¢
1000 WRITE(#,13)
READ{#,2 ) KEYNUM
WRITE($,20)
READ(#,1)KEY
KEYBUF = KEY
C Perform get the data that key is EGUAL to key value
STAT = XBTREE(7,FILBLK,DATBUF,KEYBUF ,KEYNUH)
IF (STAT.NE.O} THEN
WRITE(3,105)STAT
ELSE
WRITE{1,30)
WRITE(%,23)FLD1,FLD2,FLD3,FLD4
ENDIF
KEYBUF = KEY ;
C Perform get the data that key is LESS THAN key value
STAT = XBTREE(8,FILBLK,DATBUF,KEYBUF ,KEYNUN)
IF (STAT.NE.0) THEN
WRITE(%,108)STAT
ELSE
WRITE($,31)
WRITE(%,25)FLD1,FLD2,FLD3,FLD4
WRITE(%,40)KEYBUF
ENDIF v
KEYBUF = KEY
C Perform get the data that key is LESS THAN or ERBUAL to key value
STAT = XBTREE(9,FILBLK,DATBUF,KEYBUF ,KEYNUM)
IF (STAT.NE.O) THEN
WRITE{3,107)8TAT
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ELSE
WRITE($,32)
WRITE(%,25)FLD1,FLD2,FLD3,FLD4
WRITE(#,40)KEYBUF
ENDIF
KEYBUF = KEY
C Perform get the data that key is BREATER THAN or ERUAL to key value
STAT = XBTREE(10,FILBLK,DATBUF,KEYBUF,KEYNUN)
IF (STAT.NE.O) THEN
KRITE(%,108)STAT
ELSE
WRITE($,33)
WRITE(%,25)FLDL,FLD2,FLD3,FLD4
WRITE(#%,40)KEYBUF
ENDIF
KEYBUF = KEY
C Perform get the data that key is GREATER THAN key value
STAT = XBTREE(L!,FILBLK,DATBUF,KEYBUF,KEYNUM)
IF (STAT.NE.O) THEN
WRITE(%,109)STAT
ELSE
BRITE($,34)
WRITE{%,25)FLDL,FLDZ,FLD3,FLD4
HRITE(#,40)KEYBUF
ENDIF
C Ask for some more search
WRITE(%,"(A\)")" Search data again [Y/N]? '
READ{%," (A)")ANS
IF (ANS.NE.'N') 6OTD 1000
C End process and close B-TREE file
STAT=XBTREE(3,FILBLK,DATBUF ,KEYBUF ,KEYNUM)
IF {STAT.NE.O) THEN
WRITE($,110)8TAT
STOP
ELSE
BRITE(#,'(/,A)")" END’
ENDIF
END
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ENDIF
€ Read KEY NUMBER
WRITE($,8)
WRITE($,13)
READ(3,2)KEYNUM
C Perfora list data record from the lowest to the highest
L Perform start at the lowest key by get the lowest key
STAT = XBTREE(14,FILBLK,DATBUF,KEYBUF KEYNUH)
1000 IF {STAT.EG.30) 6070 2000
IF (STAT.NE.O) THEN
WRITE(¥,105)5TAT
STOP
ENDIF
ARITE(%,25)FLDL,FLDZ,FLD3,FLD4
C Perform skip next data record by use get NEXT key for skipping key
STAT = XBTREE(13,FILBLK,DATBUF,KEYBUF ,KEYNUH)
60TO 1000
2000 CONTINUE
L Perfora list data record from the highest to the lowest
WRITE($,30)
READ(%,1)ANS
WRITE($,7)
BRITE($,13]
READ(%,2)KEYNUM
€ Perform start at the highest key by get the highest key
STAT = XBTREE(15,FILBLK,DATBUF ,KEYBUF ,KEYNUK)
2500 IF {STAT.EQ,30) BOTD 3000
IF (STAT.NE.0) THEN
WRITE($,105)5TAT
§TOP
ENDIF
WRITE(%,25)FLDL,FLD2,FLD3,FLD4
C Perform skip down data record by use get PREVIOUS key for skipping key
STAT = XBTREE{12,FILBLK,DATBUF,KEYBUF,KEYNUM)
6070 2500
3000 CONTINUE
C End process and close B-TREE file
STAT=XBTREE(3,FILBLK,DATBUF ,KEYBUF , KEYNUM)
IF {STAT.NE.O) THEN
WRITE(t,110)5TAT
STOP
ELSE
WRITE(%,"(/,A)")" END’
ENDIF
END



192

{ Pascal Demo. Program #3 1
{ This Progras illustrate how application can use B-Tree function }
{ toreport the defined characteristics of a B-Tree file and H
f statistics on its content. }
{ : }
prograa PSTAT(INPUT,DUTPUT);
const

OFEN = 2; { Open operation 1

CLOSE = 3; { Close operation }

BET_STAT= 20; { Bet status operation }

RDOALY = 2 { Read only open mode }

P F =1 { Duplicate flag }

HID F =24 { Modifiable flag }

BINF =4 { Binary flag }

SE6F = 8; { Segment key flag }

ALT F = 18 { Alternate character flag }

THI F = 32 { Thai character flag }
type

KEY_SPEC = record
KEY POS : integer;
KEY LEN : integer;
KEY FLAS : integer;
TOTAL_KEY & integerd;
RESERVE  : string(é);
end;

FILE SPEC = record
case integer of
{ + (REC_LEN  : integer;
PAGE SIIE : integer;
NDX_CNT @ integer;
TOTAL_REC : integerd;

FREE_REC  : integer;
FREE_PAGE : integer;
DATHAP : integer;

KEY SP : array [0..24] of KEY_SPEC);
2 : (BUFFER : string(416});
end;
var
FILE 8P : FILE_SPEC;
ALT _HAH & string(8);
STATUS 1 integer;
FNAHEL & string{20);
FILBLK  : string(1ZB};
iy J, nuskey : integer;
DHAP, DUPF, MODF, STRF, SEBF, ALTF, THIF : boolean;
ans : char; .

{ External B-Tree interface function }
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{ }
function XBTREE ( op t integer;
vars pos_blk : string;
vars dat_buf : string;
vars key_buf : string;
key num : integer) : integer; extern;
begin
writeln;
writeln(’ Pascal Demo. Program #5°);
writeln('This Program illustrate how application can use B-Tree function’);
writeln{’to report the defined characteristics of a B~Tree file and’);
writeln{'statistics on its content.’);
writeln;
write{ Enter file pame :- ')
readln{FNAKEL);
STATUS := XBTREE{OPEM, FILBLK, FILE_SP.BUFFER, FNAMEL, RDONLY);
if STATUS <> 0 then

begin
writeln{'Open file failed. Status = ',STATUS:2);
return;
end;
ALT_NAM := ' "

STATUS := XBTREE(BET_STAT, FILBLK, FILE_SP.BUFFER, ALT_NAM, 0);
if STATUS <3 O then
begin
writeln('Bet file status failed. Status = * STATUS:2);
return;
end;
if FILE_SP.DATMAP = -1 then
DHAP := TRUE;
with FILE_SP do
begin
writeln{’ Display file specification’);
writeln{'Record length : ‘,REC_LEN:4,"  Page size : ',PABE SIIE:4,
i Number of key : °* ,NDX CNT:2);
writein{'Total records : ', TOTAL_REC:6);
writeln('Number of free record : ',FREE_REC:4,
Number of free page : ',FREE_PABE:4);
end; _
writeln('Use data map option : *,DHAP);
writeln('Alternate character set name : °,ALT_NAN);
writeln;
writeln{’ Display key specification’ )
writeln{" # Position Length String Duplicate Modifiable’,
Alternate Thai  Total');
1= 0
j=;
numkey := FILE SP.NDX CNT;
while j { numkey do
begin



with FILE_SP do

begin

with KEY_SP[i] do

begin 3

DUPF := ({KEY_FLAG AND DUP_F) {» 0);
HODF := ((KEY_FLAG AND MOD F) <& 0);
STRF = ((KEY_FLAG AND BIN_F) = 0)3
SEBF := ((KEY_FLAG AND SE6_F) ¢ 0);
ALTF := ((KEY_FLAG AND ALT_F) <> 0);
THIF := ((KEY_FLAG AND THI_F) <> 0);

writeln{j:2,”  ',KEY_POS:4,"  ‘,KEY.LEN:3,’

' DUPF:5,’ * ,HODF:3,"
*,TOTAL KEY:b);
end;
end;
if not SEGF then
I €
1420 baly
end;

" ALTF:5,

STATUS := XBTREE(CLOSE, FILBLK, FILE_SP.BUFFER, FNAMEL, 0);

if STATUS <> 0 then
begin

writeln{ 'Close file failed. Status = ' ,5TATUS:2);

return;
end;
end.

* STRF:3,

* THIF:5,

184
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Pascal Demo. Program #6 }

{
{ This Program illustrates how step direct can retrieve data record in }
{ the location physically folllowing the current record in the B-Tree }
{  file, : }
{ }
program PDMPREC( INPUT,OUTPUT);
const
DPEN =2 { Dpen operation }
CLOSE = 3; { Close operation }
STEPDIR = 1B; { Step direct operation }
RDONLY = 24
EOF_COLE = 303
type
DATA_FIELD = record
case integer of
1 : {Fieldl : string{4);
Field2 : string(20);
Field3 : stringi{i0);
Fieldd : string(4));
2 1 (BUFFER : string{38B));
end;
var '
DATA  : DATA_FIELD;
KEY BUF : string(B);
i i integerd;
STATUS : integer; v
FNAMEL : string(20);
DATAPOS : string(128);
ans : char;
function XBTREE { op : integer;
' vars pos_blk : string;
vars dat_buf : string;
vars key _buf : string;
key_num : integer) : integer; extern;
begin
writeln;
writeln(’ Pascal Deso. Program 47');

writeln(" This Progras demonstrates how to use step direct function.'});
writeln(® Note : This program must use B-Tree file that created with');

writeln(’ the use data map option.’'});
writeln;

write('First, Open input file :- “);
readIn{FNANEL};

STATUS := XBTREE(OPEN, DATAPDS, DATA.BUFFER, FNAMEL, RDONLY);
‘if STATUS ¢ 0 then '
begin
writeln{'Open input file failed. Status = *,5TATUS:2);
return;
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end;
writeln('Now, program will list data record that are physically ordered’};
write{" in B-Tree file. Press ENTER Key to continue ......");
read{ans);
writeln;
STATUS := XBTREE(STEPDIR, DATAPOS, DATA.BUFFER, KEY BUF, 0);
i=1;
while (STATUS <> EOF CODE) do
begin
if STATUS <> 0 then
begin
writeln{'Error! dumping file. Status = *,5TATUS:2);
return;
End;
with DATA do
writeln{'recordé ’,i:3," : ' ,FIELDL,FIELD2,FIELD3,FIELDY);

i=is]
STATUS := XBTREE(STEPDIR, DATAPOS, DATA.BUFFER, KEY BUF, 0);
end; ’
writeln;
writeln{’ Process complete successfully');

STATUS := XBTREE{CLOSE, DATAPDS, DATA,BUFFER, FNAMEL, 0);
if STATUS <> © then : '
begin
writeln{'Close input file failed. Status = ',5TATUS:2);
return;
end;

- end.
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{ Pascal Demo, Program #7.1 }
{ This Progras illustrate how an application can use function ‘get }
{ position’ to construct an external index file for an existing B-Tree }
{ file. Dnce an external index file is created, the application can read }
{ the external index from lowest to highest and can use get direct to  }
{ sort the record in a B-Tree file by some field that was not originally }
{ defined as a key field 1
{ }
program PEXNDX{INPUT,OUTPUT);
const
CREATE = 13 { Create operation 1
OPEN =2 { Open operation !
CLOSE =3 { Close operation 1
INSERT =4 { Insert record operation }
BET_LOR = 14; { Bet the lowest key operation 1
BET_NXT = 13, { Bet the next key operation 1
BET POS =17;  { Get the physically location of data record  }
RDWR_BAK = 0; { Open mode for read and write with backup file }
RDONLY = 2; { Open mode for read data only }
EOF_CODE = 30; { End of file error code }
DUP_f =1
HOD_F =2
type

KEY SPEC = record
KEY POS : integer;
KEY _LEN : integer;
KEY_FLAG : integer;
RESERVE : string(10);
end;

FILE SPEC = record

case integer of

1 : (REC_LEN ¢ integer;
PAGE_SIZE : integer;
NDX_CNT : integer;
RESERVE : string(10);
KEY_SP : KEY_SFEC );

2 : (BUFFER : string(32));

end;

DATA_FIELD = record
case integer of
1 s (Fieldl : string{4);
Field2 string{20};
Field3 : stringl10);
Fieldd i string(4));
2 3 {DAT_POS : string(4));
3 ¢ (BUFFER & string(38));
end;
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NDX_FIELD = record
case integer of
1 & (NDX_POS : string(4);
NDX_KEY : string(4));
2 : (BUFFER : stringi8));
end;
Yar
NDX_SP : FILE_SPEC;
DATA  : DATA_FIELD;
NDX : NDX_FIELD;
KEY BUF : string(8);
KEY BUF2 : string{8);
STATUS : integer;
FNAMEL, FNAME2 : string{20);
INDEXPOS, DATAPOS : string(128);
ans : char;

{
{ External B-Tree interface function }
{
f

unction XBTREE ( op i integer;

vars pos_blk : string;

vars dat_buf : string;

vars key_buf : string;

key num : integer) : integer; extern;
begin

writeln;
writeln(’ Pascal Demo. Progras #6.1°);
writeln(® This prograe illustrate how an application can apply get');
writeln{" position and get direct to manipulate data of original’);
writeln(" B-Tree file for constructing the external index file.');

writeln;

write{'First, create external index file :- *);
readln{FNANEL);

NDX_SP.REC LEN := B;

NDX_SP,PAGE_SIZE := 512;

NDX_SP.NDX_CNT  := {;

3

with NDX_SP do
begin
KEY_SP.KEY POS :
KEY_SP.KEY_LEN
KEY_SP.KEY_FLAB
end;
STATUS := XBTREE(CREATE, INDEXPOS, NDX_SP.BUFFER, FNAMEL, 0);
if STATUS <> 0 then
begin
writeln{ Create external index file failed. Status = *,STATUS:2);
return;
end;
STATUS := XBTREE(OPEN, INDEXPOS, NDX.BUFFER, FNAME1, RDWR_BAK);

5
4
D!

L]
i
UP_F + KOD_F;
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if STATUS <> 0 then
begin
writeln('Open external index file failed. Status = *,S5TATUS:2);
return;
end;
writein{'Create and open external index file complete’};
writeln; write(’Next, open the original B-Tree file :- ');
readln(FNANEZ) ;
STATUS := XBTREE{DPEN, DATAPDS, DATA.BUFFER, FNAMEZ2, RDONLY);
if STATUS <> 0 then
begin
writeln('Dpen input file failed. Status = *,STATUS:2);
return;
end;
writeln{'Open original B-Tree file coaplete’);
writeln;
writeln{'Now, program will read and get position of data from the');
writeln{’ existiong B-Tree file and insert the new index to the');
writeln{" external index file.');
writeln; ;
writeln(’ Please wait ....... 'F
STATUS := XBTREE{BET_LOW, DATAPOS, DATA.BUFFER, KEY_BUF, 0);
while (STATUS <> EOF_CODE) do
begin
if STATUS <> 0 then
begin
writeln{Error! reading file. Status = ' ,STATUS:2);
return;
end;
NDX.NDX_KEY := DATA.FIELD4;
STATUS := XBTREE(BET_POS, DATAPDS, DATA.BUFFER, KEY_BUF, 0);
NDX.NDX_POS := DATA.DAT_POS;
STATUS s= XBTREE{INSERT, INDEXPOS, NDX.BUFFER, KEY_BUF2, 0);
if STATUS <> 0 then

begin
writeln{ Error! inserting record. Status = *,STATUS:2);
return;
end;
STATUS := XBTREE(GET_NXT, DATAPOS, DATA.BUFFER, KEY BUF, 0);
end;
writeln; writeln{’ Process complete successfully');

STATUS := XBTREE(CLOSE, INDEXPOS, NDX.BUFFER, FNAWEL, 0);
if STATUS <> 0 then
begin
writeln{’Close external index file failed. Status = *,S5TATUS:2);
return;
end;
STATUS := XBTREE{CLDSE, DATAFDS, DATA.BUFFER, FNAKEZ, 0):
if STATUS <> 0 then
begin
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writeln{'Close input file failed. Status = *,STATUS:2);
return;
end;
end.



f

ield .

Pascal Demo. Program #7.2

program PEXNDX(INPUT,OUTPUT);

const

type

var

{
{
{
f

DPEN =2 { Open operation

CLOSE =5 { Close operation

BET_LOW = 14;  { Get the lowest key operation

BET_NXT = 13; { Get the next key operation

BET_DIRECT= 163  { Get direct to the record by data position

BET POS =17;  { Get the physically location of data recaord
RDWR_BAK = 0 { Open mode for read and write with backup file
RDONLY =2 { Open mode for read data only

EOF CODE = 30; { End of file error code

DATA_FIELD = record
case integer of

1 s+ (Fieldl : string(4);
Field2 : string{20);
Field3 : string{10);
Fieldd : string(4));

2 : (DAT_POS : string{4));
3 : (BUFFER : string(38));
end;

NDX_FIELD = record
case integer of
1+ (NDX_POS : string{4);
NDX_KEY : string(4));
2 : (BUFFER : string(8));
end;

DATA  : DATA_FIELD;

NDX ¢ NDX_FIELD;

KEY BUF : string(8);

KEY BUFZ s string(8);

STATUS : integer;

FNAKEL, FNAME2 : string(20);
INDEXPOS, DATAPOS : string(128);
ans i char;

External B-Tree interface function

unction XBTREE { op i integer;

vars pos_blk : string;
vars dat_buf : string;

}

This Program illustrate how an application can read the external index }
from lowest to highest and can use get direct to sort the record in a }
B-Tree file by some field that was not originally defined as a key

1
i
}

201
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vars key_buf : string;
key num : integer) : integer; extern;
begin
writeln;
writeln{’ Pascal Demo. Program #6.2°);
writeln{® This programs illustrate how an application can apply get’);
writeln(® position and get direct to manipulate data of original’);
writeln{' B-Tree file for construgting the external index file.’};
writeln;
write{'First, open external index file :- ')
readin({FNAREL);
STATUS := XBTREE(DPEN, IMDEXPOS, NDX.BUFFER, FNAMEL, RDWR_BAK);
if STATUS ¢> 0 then
begin X
writeln(’Open external index file failed, Status = *,STATUS:2);
return;
end; :
writeln{ 'Open external index file complete’);
writeln; write{ Next, open the original B-Tree file :- *);
readin(FNAKEZ);
STATUS := XBTREE(DPEN, DATAPOS, DATA.BUFFER, FNAWEZ, RDONLY);
if STATUS <> O then
begin
writeln{ Open input file failed. Status = ' STATUS:2);
return;
end;
writeln{'Open original B-Tree file complete’);
writeln;
writeln('Now, program will read index from external index file and’);
writeln{' use get direct to retrieve data of the original B-Tree');
writeln(® file. Press EHNTER Key to continue.....’);
read{ans);
writeln;
STATUS := XBTREE(GET_LOW, INDEXPDS, NDX.BUFFER, KEY BUF, 0);
while (STATUS <) EOF_CODE) do

begin
if STATUS <> 0 then
begin
writeln( Error! reading index file. Status = *,STATUS:2);
return;
end;

DATA.DAT_POS := NDX.NDX_PDS;
STATUS := XBTREE(GET_DIRECT, DATAPOS, DATA.BUFFER, KEY_BUF2, 0);
if STATUS <> 0 then
begin
writeln{ Error! reading data record. Status = *,S5TATUS:2});
return;
end;
with DATA do
writeln('Data record : ‘,FIELD!,FIELD2,FIELD3,FIELD4);
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STATUS := XBTREE{GET_NXT, INDEXPOS, NDX.BUFFER, KEY BUF, 0);
end;
STATUS := XBTREE{CLOSE, INDEXPOS, NDX.BUFFER, FNAMEL, 0);
if STATUS ¢> 0 then
begin
writeln('Close external index file failed. Status = *,5TATUS:2);
return;
end;
STATUS := XBTREE(CLOSE, DATAPOS, DATA.BUFFER, FNAME2, 0);
if STATUS <> 0 then
begin :
writeln('Close input file failed. Status = *,STATUS:2);
" return;
end;
end.
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