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Design of the UCM(United CGI Management) System
for WWW Database Interface

Eun-Kyoung Kim' - Byung-Yeon Hwang''

ABSTRACT

Many people are the latest interested in the integration of the WWW and database systems. The UCM(United CGI
Management) system, which is proposed on this study, is based on the method using CGI that does not change existing
servers and clients to integrate the WWW and database system. Since the CGI executable architecture executes a CGI
program whenever the database is accessed, the system performance is reduced greatly when many requests to the
database are made simultaneously. However, the UCM system improves the system performance since it uses the
integrated CGI running a daemon process. Moreover, the proposed system can use the WWW database more
economically and doesn’t use the SQL because it does not use a DBMS. In UCM system, we define the extended
HTML tags to implement the WWW database interface and use the EXODUS storage manager for accessing the

database.
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1
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4.1 EXODUSS 7R ¥ #+=

19801 dd o] Fof Wisconsin 3l A 7 EXODUS
¥ EXODUS A% @t E 2o do& ¢
Ande, a2ln o5 ZZte] i FAe H2E L
229 TFse= AZEgoolt B =FRAE
EXODUS A% #2|A& o83t UCM Al=¢& 4
A} dlolelwe]~& #e|shs EXODUS A% e
Ae vl ES FHo2 o]Folz tdd dojg A
% A(storage object)E 71E Y2 & oF Al
42 A AY A2e(multi-user object storage
system)¢1 8l ©29) (1Y 3)3} gol Flo]AE-My
TEEZ ot

W Ly 4 H0|Ef
z272 2jo|=e{z2| 1 o]~

EXODUS I‘l’é’ s2|x

(2% 3) EXODUS Mz H2|X}

A A SH|AE’ EE ‘ZTYOAE g
Bejglgn By RES &4 TaaPs JdZEY
yee oo o7ly &8 Z2IaYPE]
Zo|AE golr < e FFEE 32He
22X ZfoldEd Y v 2o ¥U AAYAA od

Aol sYdn. 8 AY HYAY Ay FEE 2
fo|AdE FE} HYde UNIX Z2A2E9 gl
o ol @ Mulgt FoAE Alel9 °'E1i‘!l°l’*b
tqx3a B89g¢ d9sta Frste A 2 AP
o Mulzet EJAN g TR} €7 Ei*l*‘l
g9 Agog o|FojAr)

42 EXODUS N& 2|Xt S& Cle{HolA
o3& EXODUS A #ald &8 Ay #Hol2o44
7 gAY FEeln.

o 7|89 Fu 44
sm_Initialize( ), sm_ShutDown( )

o EAAN AY
sm_BeginTransaction(tid), sm_CommitTransaction(tid),
/* tid : transaction identifier */

o M3y Ay
sm_OpenBufferGroup(groupSize, policy, grouplndex,
flags), sm_CloseBufferGroup(groupindex)

o ANEZAA A%
sm_CreateObject(groupndex, fid, nearHint nearObj,
objHdr, length, data, oid),
sm_DestroyObject(grouplndex, oid),
sm_WriteObject(grouplndex, start, length, data,
userDesc, release), /+ fid : file identifier, oid : object
identifier, objHdr : object header, userDesc : user
descriptor */

o HAFAA g A%
sm_CreateFile(grouplndex, volid, fid), sm_DestroyFile
(grouplndex, fid),
sm_OpenScan(fid, type, groupSize, scanDesc, oid),
sm_ScanNextObject(scanDesc, start, length, retDesc,
eof), sm_CloseScan(scanDesc)

43 UCM Z2A|H
2 =goA Add UCM ZzAA9 74 759 7
2% 953 2o

Table Manager

CreateTable || DestroyTable AlterTable || AttributeTable
EOl# 44 || ol AtH || EHOHEEHZA | efo|F A HA

HTMLFiltering : 7|Z2| HTML EH9} & =20lA
8FE Ej29fel 2

JSEL JNS JEL JPD
Glole{Zd4 Hol & &k GIOIEJALR) cloje{H

(328 4) UCM Z=2A|Y

W ol 34 Z2AA

CreateTable #+= elo|&9a% 4 28 7|82
7] HYS dHPold A 5 TF9 FYPE
EANzs HolEe A 7127 (primary key) B
d& EAUC £2¢ FYPH HY BER TAHE
columns& FobA #F Elo] B YHF.

CreateTable(tname, colno, columns, key)
/* tname : IN table name
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colno * IN column number
columns * IN set of (column, type)
key * IN primary key */

smUnitialize( ) /+ AF @] do]E] TRER 27|H@) +/

sm_BeginTransaction(tid); /¢« *tid : OUT transaction identifier,
EPAAE N3 v/

sm_OpenBufferGroup(groupSize, policy, grouplndex, flags);

/* groupSize : IN the maximum group size in pages
policy : IN the group’s replacement policy
*grouplndex : OUT the group’s index
flags * IN buffer group attributes

A2 buffer group$ opentr}. +/
sm_CreateFile(grouplndex, volid, fid):

/* grouplndex * IN buffer group in use
volid * IN the volume in which to place the file
*fid : OUT the file identifier of the new file

volid ¢15el o) el BEAl A2 g H98 P4} «

CreateFile(TABLES): /+ CreateFilelTABLES)= UNIX #Y 4]
2§ #7& o|§3lo] TABLES 9% 4A@rt TABLES
#9428 sm CreateFileZ¥E AW fidel YE< tname,
colno, 281 key AP o3t 745 &, TABLES o
o] ojn] PAslol gl Aol 2 A 4T Hdo F
7HA 21t} th&-& TABLES 99| x|t}

TABLES
fid| Table Name [ Column No. | Key Column
1 A 2 1
2 B 3 2
. . R . */

CreateFile(COLUMNS); /* CreateFile(COLUMNS)y> UNIX 3+
Alag #843¢ olgsted COLUMNS #Ug AAec
COLUMNS #9& 9439] columns, & (column, type) %3}
TABLES stzie ode fid2 744 olgl COLUMNS
Ho| 7jEFE Aols 4 74 HaW Hdo] FANAG
thi& COLUMNS #a9) T Zolc}.

COLUMNS
fid Column Name Type
1 Acol_1 int
1 Acol_2 char
2 Beol_t string
2 Bcol_2 int
2 Beol_3 char +/

sm_CloseBufferGroup(grouplndex); /* groupindex : IN the group
being closed,
grouplndex 1ol 2J#) % open buffer group? close
L=
sm_Commit Transaction(tid); /* tid : IN transaction identifier,
tid ol o8 #NY EAYHe] AANE commite) «/
sm_ShutDown( ); /+ £& open buffer groupE 9l close®t}l. 12)
i 2elolddE glojdezlol of & Ay Ao ¥ZE o
22E AREA Fh v

W ol A4 Z2AR

DestroyTable2 JZWL HolEHo I3l
ol& & AA|gte= gaoltt

Destroy Table(tname)
/% tname * IN table name */
({
sm_Initialize( );
sm_BeginTransaction(tid).
sm_OpenBufferGroup{groupSize, policy, grouplndex, flags):
fid = Search_TableFile(tname); /+ TABLES #dolA, A3
o2 Fol& HolEY thamedl #FEc fidg o}
A gt &/
sm_DestroyFile(groupindex, fid); /+ AE¥L fidl sF3l=
Hol &g 2§, «/
DestroyFile(fid): /+ TABLESSH COLUMNS stdojA, g
e fidel] siFshs WEE AR »/

sm_CloseBufferGroup(grouplndex):
sm_Commit Transaction(tid);
sm_ShutDown{ )

B elolEY N3 T2 AA

AlterTable® oldtname® newtnamed ¢goz
obr 7]E9] Hle|BH2l oldtnamed MEE HolEH
Q] newtname2 2 W73lE §Holth

AlterTable(oldtname, newtname)
/* oldtname, newtname : IN table name */
{
sm_lnitialize( );
sm_BeginTransaction(tid);
sm_OpenBufferGroup{groupSize, policy, grouplndex, flags);

fid = Search_TableFile{oldtname).
/* TABLES wgollqd 982l oldtnameol #3ste fid
B FopA wigdich +/

Write_TableFile(newtname, fid); /+ TABLES stdelA, A
g fidol #3sts HolE€HE newinameo 2 ¥
g +/

sm_CloseBufferGroup{groupIndex ):
sm_Commit Transaction(tid);
sm_ShutDown( );

W "ol £4 a7 T2 A

AttributeTable2 ®Helg o] #WAstuz &
Ay #2EQ oldeolnamesES Y, FAY
N2e AHEL 74 (column, type) 33} 3719
(column, type) 49 ATeZ FALY newcolumnsE
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g gol, s HolEol g3 COLUMNS #dd
o g WAsE Folth

AttributeTable(tname, oldcolnames, newcolumns)
/* tname : IN table name
oldcolnames : IN set of column name
newcolurnns : IN set of (column, type) */

sm_Initialize( );
sm_BeginTransaction(tid);
sm_OpenBufferGroup(groupSize, policy, groupIndex, flags);

fid = Search_TableFile(tname);
/+ TABLES Hdold 8oz Zo/2 tnamed #%
g fidd Folx HEMULh o

Read_ColumFile(fid); /+ COLUMNS #Yd4, Agee fid
of st 71&9 (column, type) #& ¢olM BF
vt

Write_ColumnFile(oldcolumns,  oldcolnames, newcolumns,
fid);
/* oldoolumns : IN set of (columnn, type),
Read_ColumnFilel 1225 & 7]&¢] (column, type)
4& oldolumnsHe ©l§o2 Aeolr, okicolnames
9} newcolumns& #238H0] oldoolumnsAX W3te &
HYdg £33 A2 ¢ (column, type) & F7H8
COLUMNS #99 #1% fidel & W4& B3 ey

sm_CloseBufferGroup(grouplndex);
sm_Commit Transaction(tid):
sm_ShutDown( )

B Filtering T2 A1 A

HTMLFiltering 45 4822 02 ¥2E
AL ¢lolA 71&9 HTML 29} doleue] A2 9
I BYs £ =FdA #$3d HTML =Hag
a3, a2z g9 B dojgwe]xz H
2 35Fd et 479 715 ¢ & F UEE FEsE
k-2 13

HTMLFiltering(script)
/+ script : IN text file »/
{
if (tag in HTML tag) next stream;
else switch (tag) {

case 'JVAR' @ /+ dolelujol2g 9] Ho @AW F4, 4%, 4
A 4 59 7150 4o @ A5E AU

case ‘JSEL’ : JSFL(tname, condition, colurmnlist, sortoolurmns, result);

case ‘JINS' : JINS(tname, columms);

case ‘JDEL' : JDEL(tname, condition)

case 'JUPD’ : JUPD(tname, columns, condition);

case ‘JIF’ to /s 209 g2} AR 59 ARE AR £

A& VEFHE 9o HALG @ & AL ¢4
o} «/
case 'JWHILE" /¢ 27 ute} MR ¢4 o¥§ FH3n =
Ag WEFFE A9 AS5HN AEL sl
Fqgrct
T /e o RsyE oel g HelEg £A¥%d
+/,
default o /+ script YY) tag 9 H89 e FF HAHg
*/,

case 'JERR’

H Heold 1 T2 AA

JSEL #4& HA ded @ dHolBejq =3
conditionol 2= W& Hevh 2 FYHH
&xe] BEZ TAHY sortcolumnsE FRHA T
Y 8¢ L WPAELZE Foldl 3 A
g dch AujdE oA, A=A colurmlistd] & #
4hPE YAZEY

JSEL(tname, condition, columnlist, sortcolumns, result);

/*tname : IN table name
condition : IN example = 'Beol_l="student’ & Bcool 2 >=
160 | Beol _3="A"
columnlist : IN set of column name
sortcolumns : IN set of (column, order)
result : OUT set of (oid, data) »/
{
sm_Initialize( )
sm_BeginTransaction(tid);

sm_OpenBufferGroup(groupSize, policy, grouplndex, flags):

fid = Search_TubleFile(tname); /+ TABLES %Y & ¢jolA ¢
gog ol Ho|B3F¢ tnameod HF3e fidg F
obA whpgtl «/
Search_Control Column{ fid): /*
COLUMNS #lelM, #gge fidll sj3sc dd
E8 Fe 3o dYPY, &4, do] T ¥ F9
DE HHE Wit v/
sm_OpenScan(fid, type, groupSize, scanDesc, oid);
/o fidel 18 SIR1E BUYAA scand 27| o/
while (not end-of-file) {
sm_ScanNextObject(scanDesc, start, length, retDesc,
eof);
/+ 34 WA o3 AAE gtk &/
if (condition) /+ 2ol & HYUE 714 & A
3§}, old conditionel WE defaultghe
83 elojge] BE Fo|t}. o/
if (data not in result)
/+ oln] Fohd result Wel, Heol
E9 datas} FYE gho] EAHA
% ALY result ol Q¥
data@ F7H8c} &/
add data to result; /+ data : set
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of column value */

}

sm_CloseScan(scanDesc); /* scanDesc®} BH¥ scand close
L=

if (result is empty) retumn 02 /+ 22U & W3 o] Qe
348 A2y

Sort{result, sortcolumns); /* result$} (cohumn, order) %42 3
¥ sortcolumns®  REd AF FYS Ao 93
resut@ sort#th order?) defaultite 2FAEoIM WP
&9 ghol orderol 1Y £ Atk 4714 sortcolumns A
Aot @ default & oid o) +/

Chedk(result, columnlist); /+ result 49| data ZHA] FA3}7)
& U3t YUY g 2EQ columnlistol &3 Aoz
result& 3%k ol columnlist®] defaultgte- 3% Ho)
B9 RE FYolt} «/

sm_CloseBufferGroup(grouplndex)
sm_Commit Transaction(tid);
sm_ShutDown( )

B o8 49 =244

JINS @5 WA, Y22 502 Hol¥WE
TABLES #tgol4 ztelx gt fidg deth 28
31 TABLES oA 42 fidg o|-83led COLUMNS
Bde #3 Y 4 AY@

JINS(tname, colurmns)
/* tname : IN table name
columns : IN set of (column, value) +/

sm/Initialize( )
sm_BeginTransaction(tid);
sm_OpenBufferGroup(groupSize, policy, grouplndex, flags):

fid = Search_TableFile(tname); /+ TABLES oA, oY
o2 Foj2 wame HolBYol AFac fidE AolA
L2, 0= ALY
Search_ColurmFile(columns, fid):
/+ COLUMNS oA, dgde fid] d&dc 3
HEE % Fd 2 FAA columnsl HF3 MY
o ¢4, Zo| FA g RE YU EF YUt »/
if (key column is not included) return 01;
/e 718710 AP gho] YHHA A A4 A2
Li= A
e = JSEL(tname, condition, columnlist, sortcolumns, result);
/* condition : key column = value */
if (e = 02) return 01; /* 7|71 AP FEE glo] Y
€ A+E Aagd «/
sm_CreateObject(grouplndex, fid, nearHint nearObj, objHdr,
length, data, oid);
/x AR fids} Search ColumFile #4729 ARE
389 3G P Yoz ol FL AW
Z fidel o3 EQ1E Y o} AAE AP, 128
I ghol Q=R e Hohs nullgg A}

sm_CloseBufferGroup(grouplndex);

sm_Commit Transaction(tid);
sm_ShutDown( );

B deolg A4 Z2AA

JDEL= &% EHolBllX Yoz Fol2 2o
BEHE BE AAse groit wek xde 94¥
7] &2 Afds A HolE 2E #o] dds
o AhAdct

JDEL(tname, condition)
/% tname  : IN table name
condition : IN example = ' Acol_1=3 & Acol.2 != 'F' ‘' +/

sm_Initialize( );
sm_BeginTransaction(tid);
sm_OpenBufferGroup{groupSize, policy, groupindex, flags):

JSEL(tname, condition, columnlist, sortcolumns, result);
/* tname Hlo|BojA Y@ 2o gz H& Foly
7. &/

for (oid in result) /+ JSEL #4old HEWL result 4o dl
olEl7} EAg= %< sm DestroyObject( )& A8
o} &/
sm_DestroyObject(grouplndex, oid); /+ oidell 2|3]4
gelg ANE AAg +/

sm_CloseBufferGroup(grouplndex);
sm_Commit Transaction(tid);
sm_ShutDown( );

B 99" 54 223

JUPDE 8% dolEoly 4Hoz Soje zo|
BEHE g Fe Fol, HolBo EAst: AYH
3 ugstzA se A2 YWY s 7AY
colmns& #zso Y WP #e FAHE ¥4
olt}.

JUPD(tname, columns, condition)
/% thame  : IN table name
columns : IN set of (column, value)
condition : IN example = ‘ Qooll >= 150 & Qcol 2 =

‘seoul’ * ¥/
{
sm_Initialize( );
sm_BeginTransaction(tid):

sm_OpenBufferGroup(groupSize, policy, grouplndex, flags)

fid = Search_TableFile(tname);
/+ TABLES #¥odA 422l thameol 28 fidE
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ghopA] wHHgich »/
Search_ColurmnFile(columns, fid):
/% COLUMNS sty Aee fidel digstc 3
HES ¥ ¥ 2 FoAA columnse] AZs: AY
o M, Zo| Foll it & FRE YU} &/
JSEL(tname, condition, columnlist, sortcolumns, result); /#
o182 tame HjolEolA condition ZUl 2 ¥
& Fobq fste BP9 AL oide WA ¥AZT
for (oid in result}
/* JSEL #aollq A result 4ol HolE7} EA)
e 5 Y8 columnsst Search ColumFile &+
o) B E F2&} sm WriteObject( )& ¥t} +/
sm_WriteObject(grouplndex, start, length, data, userDesc,

release);
/* ARY do|HE 71A1 HLde byteES] 4dg
FARY. »/

sm_CloseBufferGrouptgrouplndex);

sm_CommitTransaction(tid);

sm_ShutDown( );

)
5d &

£ =dAe duHdE 9% WWW dlolElHo] ~
QelHolA2H UCM Al25& AAssth UCM Al
288 7|E9] CGI A3 WA Zete|dERTH
830 g A5l wAzs Nafly 4% A5 &
AE, HEez L9458 F¥Y CGI Zzay
JCGIE AHEFezZA ALE F Utk & SedE
o a7 ZFd me AL 92 CGIE As:s Aol
ofvzt dl& WAL rgses Y dhte CGlE
Aoz ookgt 875 diF HuAE FHE
o2 #HED TH B =EdA A AAdde
DBMSE o432 %2 dojedol2z HIE 5 9
EF ok oy @ UCM Al AHEAtf Al 4 UE
Hol2E AFse 19 dolHAeNE X
g Eol it AEY AL A B W WWW o
oJE|Ho]2E T HAHLE o|§¥ T AUt FHol
Ark. o] AHEE F o FAHLR 4HRE UCM A
28l ALE2L9} dlolEjdlo) 20tel AA7L g€
HTML ei1& %3l ojFo] A old 7|&9 ¢
T FROM AgEE SQL o7t o)&HA g
aEln CGlek diojEe]l2~g dAste SlEHo g
T EXODUS A% &g A&sgt

FH B =FoA Ad A2 doje#ola
2o st g AP Holn AFAQA 7l5UE MR

g 2 A2de 7|E9 483td DBMSAA 7HA]
F 70 ol 3e] ®lolEel i ZRl(oin) T A 7t
A N I AHER AR Hol A aElm B §
Aol B HE SolA ngLoiol & B X EAA
2 213 Atk AT UCM N29e 8Fo] 758
Fzolmz HE¢ H1 2 48 FdeEd o
U@ JISES EFY 4 9k 23 SQL Ao
A &3 Hag o83t HE DBMSE AHE3HA
¥ets WA 2 FHol @ 4 dt uwhdd SQL
ojo 58 AW AHEAE YFANE A2 g
g o she Fdol AA o el o @
HE sy A PHoz, A4 HTML 24
£ dojEiMlo]x ol A, BAY F AL U ol
Ag Mdstd L Heg diolguolx A2 #73L
T8 oFo|t),

fr £
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