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Design and Implementation of a Query Processor
for Document Management Systems

Jong-won Woo' - Seung-hyeun Yoon'! - Jae-Soo Yoo''

ABSTRACT

The Document Management System(DMS) is a system which retrieves and manages library information efficiently.
Since DMS manages the information using only one table, it does not need to provide join and view operations that
spend high cost in traditional DBMS. In addition, DMS requires new operations because of their property. The operation
has not been supported in existing DBMSs. In this paper we define a data language which represents the structure
definition and process of data on the DMS. Especially we define Ranking and Proximity operation which is needed in
Document Retrieval. We also design and implement a query processor to process the query constructed with the data
language. When the existing query processors of relational DBMS are used as a query processor of DMS, they degrade
the whole system performance. The proposed query processor not only overcomes such a problem but also supports new
operation which is needed in DMS.
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\ O
SQLP
[_request handier ]
oo | | o —os___]
compiler

l SQLE }'—-I SVM |
L 3

i 4
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BoA gFax s £49 el 92E dojeto] T,
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de #4 L Agsr] Aol a2z =2 4
ol AHgHA gt FMBUAAN2RANE oHY F
ALg A BEad asvh el B8 7|E Heldd
€ o83t HE YHY = Ao ATHEAN &
X0l Z3h. &, ‘Hiel ool HA 2
2 Ad FABYAN2AAM #9 ALE A Hd
nE W Ao Pt

£ EMBNLRE 7|E9 dlolEuo) 2@ A

293 @2 §49 Fiu 8499 o2 A4 AE
7t Be X7 24d F e, 28 e A
A £@ AF FA=E EME dE F23] A WA
494 878 ejn}. o] @ FPoz A &
ENBEAN 2R E §F FE U I WS
g fASEE 3%, Hold 7 YA dHNE 7t
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E¥E AFHFE dol2A o Zo| HolEe] T
Z9 PEY WA dd2d @Y YAoR FAHY
Z gt oL AdANE e QAN "o A
28 slelga ARE YA HEG oY 9
ojg9 gy ¥ HWH & 7]& SQLA A F
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CREATE TABLE (dol& 44)
ALTER TABLE (Hol& WA)
DROP TABLE (Hol& 2HA)
CREATE INDEX (d = 44)
DROP INDEX (e 2 AHA)

1}, dloje} 22o{(DML : Data Manipulation Language)
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g T AES @ ol FARA o] UAF 2
714 g2 A $47 A A s
COUNT, SUM, AVG %ol X0 qlen, o &
+E3 dFse] GROUP BY, HAVINGEE A14¥
F UAEE Wk 283 ARY 2F 715224 LIKE
U NULL & Ao 298 + o, tdaA 33
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EA@A 249 QA2 ALgAe] 7|gE g
37 918 JAA ¥$+2M Ranking A4E F¥HH
HEs R AFAE g d JAE A s &
A9lHe) 7|9 Ranking Qi $4 2 FEA of
3o FYNEFE KA 5+ UEE #zx sEH
(Reference counter)& A o]3te] Algajo] ofsp F&o|
A44 dvitt /M8 £ AEE S olgA §o
2 AN ANz o} AHE Jed £ 9
EE sy

tj 8ol #Z9 attributed] & 713N E A + 4
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- Title, Author, Year& attribute® 3+t Eng_Doc
et Tabled X4 3}et
(old, Year' attributet Rulelo|Z}E= 139 ¢
3 7tEA} HAHEE 9@
CREATE TABLE Eng Doc
(Title CHAR(20),
Author CHAR(10),
Year DATE Ranking Rulel)

Rulel(Year - €%4dk)

1971 - 1980 3
1981 - 1990 5
1991 - 2000 7

- %8 AF computerel BHE A9 AEE 10
A7A R 2 43te
SELECT Title FROM Eng Doc WHERE Title
LIKE ‘96computer%’ with Rank(10);
* with Rank& AHS-to2H HA4ZA3} &4 ¢
A 'Year' attribute®] 7}5X& Hg3o s
t 4258 1A FEY F F2s)REE o83
of 23 FEF A€ doletdA 49 207 A
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Z2ou, 989 949 AH33tE Flag® X 7HA=2
Aelstd 4@

Author= "$-%4" Prox Author= "# %"
(Distance=0, Relation=equal, Unit=paragraph,
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Ordered=false, Exclusion=false);

@ Distance (>=0) - unit flagel =A% F AP
Aol #43 f1Ag Aol AE JYehle flag
(o) : Distance?t 09 %4 Z& Unitdlel ¥ 9
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@ Relation - Distanced] H91& XA flgs2 o
&7 22 67k9) option®l Ut
LessThan(LT), LessThanOrEqual(LE), Equal(EQ),
GreaterThanOrEqual(GE), GreaterThan(GT),
NotEqual(NE)

(o] : Distance’t 1°]3 Relatione] LEQl 3%
Distancex 0 & 190 F$& v @)

® Unit - prox @4 Uehge 5 #didzzt 9
Aate ¢9E JehlE flags F A ¢
=i £EY3oz HE5E Aol ol Distance
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Ao #Agol "FA"'FH "FAF7E et
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(o : Exclusion flag”} false$! 7% prox @4tol
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= 84 Z497o|2tH Exclusion flag7}t truedl 7
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Ao Az7e 48 A€ ¥4 A9 HHY
GAE 4% ¥, Ao HHADANN ARE HS
A8 (Access Plan)oll wet 3¢ Tz9 715& 3%
o224 Aog FyYuct. Ao Arlg AN FHLS
(29 ¢t 2.

CEE T
D
EEED)
A0 24
[ 5CM

EE-T
)

Y 48
PN a—

JELEE *
F&#?I Ha)|m 20232 ]
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@ £ A7 gAoA FoF dolg doje o
%o, @2 £ 9ol dolg, Holg olF, 2R of
EZHE ol§o| olf ¥4 dAdA EZEZ A4
o @2 dojgls 2ubolE Yo FHAL

2) 7€ ¥4

YACCE olgstel A8x7H U¥¢ Asist BNF
(backus Naur Form)Z ¥ d —?L‘%_'-o]] w712 A
B 22T TR BY RPN TR dge 4
ETE 4AF

3 o9 ¥4

oA B4elM AHd EEE FAA HoE olF,
NEHRE o|Fo| dloleluo]2o) Aelso] Yerte
Al2d Fletz e J§g oj 83t EAF o
onl E4L YACCE ol4% T& ¥43 4y
Fagrct

. Ao A3

2 =AM HAE dolel Aol HAAH Aojo]
7] wjEel ALgzHe Y3 PHE FEdE HY o
Aol oW ARE Pl e e @ o
W Fd9 FHZH7|(Query Optimizer)E Al&d Jtel2a
7129 doletwol 29 Aejo] AP PRE o] &3}
o 71} EE&AHQ F2 AYL £Hsln, A9 47
{(Query Executor)= ZAE FHT AlYo] nje} A<g
Ty m2ty A9 HAYr PFe A AN
o} AAHA 45L& AASE Y F2d 89l
g B =F °l]’\']“ A A= AYL Y #
dE Fe HAHrIE FHsAL. FAY A9 HAy)
£ ¥ AY(Heuristic) 7122 B+Ed 429
&AL ALR-E 7HEEA @

t. 29 44

49 2470% A9 Ao RS WS AN
We} s HF T2 Q4715 E sagozs AgA
498 440z s98T

3.2.2 & Ueiso)x

EMBA2EE AT doAANE7IE ol4sid DMSQL
A48 7"1313}71 A= DMSQL A7zt A
Fdc @BFE olB3fool @t olHY YFEE o

SMEULIALHE 215 FOAME7) BH R 7B 1425

43 AdEg Heste AL g 2o, $4 3
97t d¥E ¥ DMSQL_Init()& $8so] Ao)xg
718 Z713 @} o] AAME AJEHFE HyA4E
Parsing Tree& A3% conblock® %7850, 2
a3 £3PF YAYE F e signalEF a9 wig} 5
g s Aed. 19 DMSQL_BOTOHS
£ 53de] J2¢ EWHLE Y4sin dA 498
Asr] 9% DMSQL_Command()& 2@} o] 3
FAME queryE Aol A dAle] FEY @A
€ AA Parsing Tree® 4483, Y4€ Treed dof
&o o)A dalg e ¥e 297} SELECT &
£ INFO#¢Q 756+ DMSQL Open()€ 3 %39
e FdAE ol AoHAH GAE AA 2
o|§ 433l Active Result Set& 34, AXNE ¥4
¥ Result Set?] 3 ®lA #zco YAsA f(a
ol9e] AQl F-$ol& DMSQL_ExecuteOF+E o
43 A94g F#93A €ddh) o]F DMS_Fetch()S
F338te] Result Setolr 3ol dzacg 7xeA
g9, gacst o8 AL BE o] B&E wrEE
gt 2¢je] BuA =W DMSQL_Close()8 E2& 3o
A dA7} A B 23 A2 sd ol
o FEANE MY Parsing Tree: 1012 &)
32 @A MUY Active Result Set?t B& ZHeolr}
by 9ad 49 DMSQL_Open()& F#3te] oA
Result Set& %H&o] ¥ 4 i) Ao hd ZE 2
de]l Ul DMSQL_Release()& Z&3te o4
A7t ARQse Aol YIHAE MR E whdsn
DMSQL_EOT(O& 3439 ERNHL FaHo=H
Ao g Fa3A "k olst go WA o)
@ 5o BFEE (Y HA el

Sus0LY Bunu7 4 &) [ ezeve ey ‘l WNE WA Ny £ ) wyn l
i

UKD YNE B U

nqun 1 Auee o o B me3 e s -| 24D ynst Yo A2EN

“!ﬂll | LLEL]

'ml’l ﬂ'l! L] ‘ " Qllﬂ AENY
!'l E"l)

(222! 5) OMSQL Interface Function Flow

3.2.3 49 ¥HN A4HE Y B89 72
Aol BHE o8l ¥4, FE 24, ou] B9 ¢
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A8 AN #Y Ede: A8 F2E A48T 34y
Ede g A 29 HAHY dAdA MY &
H M2 AYe Z=F HYd F, Fo 3 dA
A &% AF 32 AN 75E s&PoeN AL
A Ag FYPs=d o]8Ark (ad 6)M (29 8)
€ WHEREA 9 boolean_expressiong £4 o A
e B4 Edle F2E vebddh. F boolean_
expressiong HHE7| H# AL8s: Fgo FE
et 2 FEE EAE A AdeM JAHE 5
4 Ege Fz8 E¥3tn g

struct expr struct value

x_op OP_VAL
val
xconst
xright NULL
(22 6) value
struct expr struct coldesc

x_op oP_COL

cd_name [ a4ty name

xcol
xright NULL

(33 7) column : table name.attr name or attr name

strocl expr struct expr
x_0p T* | »®P xop| OPCB

xch xcb N
\A

xright NULL N xright NULL

subquery

struct expr
x_op |OP_ALL(OP_ANY)
xch
xright NULL

(2%l 8) expr T_LT(T__LE, T_GT, T_GE, T_EQ,
T_NE) ANY(ALL) LP subquery RP

boolean_expression2 TRUE ¥ FALSE® }%4
o2 Qe AgA A EsHE dR2=%E= WHERE
Aelx A3 ¥ BOOLEAN_EXPRESSIONS] A& gt
Z#jok @t} boolean_expression oA EZAM E
Y & o, olF ol Ezg EHdH/ A
Aital P9F AR, 2% HAARY A BEo

2 aA +8#Y 4 & EXPRoJgE A8 T2 4
o3}, A4AE EXPR =9 48#& XA 8H,
boolean_expressiong] A 4A] Ztzte] »=&= A e
gtel wet oo 2o Wyes Addd.

1) OP_VAL

A5 & vdelde 224, 9F HAdNRE 4
A & ABSHE value ¥9) ==& AR} value
Yo x=7 IS Qe %L B

2) OP_COL

dolEe #Y¥& Yehlles xE24, 9% HQ4t
Ae A 2 o & Fusr A3sol Qe coldese
Yo x=g AP} coldescBe =TE ¥z
Ae @ Ydd)

3) OP_PLUS, OP_MINUS, OP_PRODUCT, OP_DIVIDE
9% AqEels) 2&= ANEAZRE Jd @&
o A& Qe SR F, 2 #& d¥e

4) OP_NEGATION

9F AHEHZRE Y o) F 38 Wgz A
8¢ ¥ 2 g2 gded. & 358 &5, §548
FT2 g

5 OP_SUM
9= ANe2RY A8t d5e g AU

6) OP_AVG
4% AHe2iy W gEY H3g Y4
¥

7) OP_MIN
9% AHEN2YYH WsHe @89 HAge 9
g@d.

8) OP_MAX
2% ANEdz Ve dUSE e HUge
Lk i=

9) OP_CNT
9% ANEZRY dUsE Qe +E g

10) OP_NOT

4% Ayezity dse AYge B W
#8 ¥ 1 @& 2A¥P¥d. & TRUEE FALSEE,
FALSEE TRUEZ #§#u}



11) OP_AND, OP_OR

A% AHES} 2EF ANEL)zHE Y A
Zgte] AND £+ OR 43¢ 9% ¥, 235:
2ge ddn

12) OP_EQ, OP_GE, OP_LE, OP_GT, OP_LT

4% ANELY 2% AAED2PY Hdd @
g9 vla dNE FPE ¥, 238 : Aeekg G-
o} oW 28% AAEY AU gl et Ay
Yylo] €2t OP ALLY 3, 8% A4Ef2
FH Jdse ZE g8 did RE HI Qo]
TRUE®|% TRUEE 2@ #ch. OP_ANYY %3¢, 28
F AHEd2 1Y JUHE gE FoAAM A9 g
Bl o] TRUECIY TRUEE &d @t

Al

T

13) OP_NULL
9% ANEL2 e gdsl= o] NULLelW, TRUE
€ Za¥n.

14) OP-NOTNULL
9% AYE2H dWsE o) NULLe| of
¥, TRUEE W@,

15) OP_IN
9% A EY2RH AWSE gho] 28 AAEF
296 JUgE kEd E¢9Y, TRUEE 9,

16) OP_NOTIN

9% AYEA2RY JUYE gho] LEF AAE
d2yH duse gEd T#Ex ¥ow, TRUEE
g,

17) OP_EXIST
A% AHEZNY H=E ol A, TRUE
€ dent

18) OP_CB
EXPR E2|9] conblock® ¢ x=& dZs=d At
43

SELECT Zeld) dis) %y E7 7AHE $ge
g&3 g4
@ AH8A 2ol A conblock TFXE I8,
SELECT Aodg& EAIZ7] 18 cb_selflage
SQ_SELECTz}+= & 3terh
@ tabdesc 729 td_name? #F Hol#9 oj§&

SMEZAILHDR 2B FOME|7| MH R 7 1427

Agdrct 1 HolE 27| ojERES U3 5
1}9] coldesc TZ2E ¥23L BE coldesc =
¢ Y2ERZA dF & ¥, tabdesc 7E9
td_cols7t 2 22EQ & AAFL

® SELECT #Hol 3Ad AEHESE FAHE
A HelEE 7HRES, 2 Holgd s sy
9 tabdesc TZ& ¥F¥ch conblock Tz
cb_outtab®] 1 tabdesc FEE A Al ¥},

@ FROM Eol HAIE Ze| dolol i3l 3hie
tabdesc TZE ¥3d2, ZE tabdesc TZES
g 2EZ2AM dH¥c conblock TZ9 cb _tables
7t 2 B2E9] AEE AAw

® WHERE A°) YA¥ boolean_expressione ol
A AgE B o oA Elz T
conblock T%2] cb_where7} 1 ¢]2 Eg9 £
EE A%

©® Aol HAY BE #5E Y dEHER
2Fdd. ¥4 JEFES GROUPAY A
¥ dERERZ FAHE U HolE& s
o, 2 do|l&d] tfs] it tabdesc F2E ¥
33} conblock T3] cb grouptabel 1 tabdesc
TZE A

3.2.4 A9 A3

A9 {A3 HAL s 48 3] Ao
AR & gl o8 JHA A S P8 T M A
Aoz WME AU FP% + A W2 AYE
Fgste H3ez, 9¢ 4 AR, J2 32 A9,
q2 Ay 249 33 AAI)

7}. conjunct #%

CNF 3#|2 ©tgo|x WHEREX 9 Z conjunct®
filterable® non-filterable conjunct® &3
g 2E& TED filterable conjunct: SREAF AlA
Rl AME $E& A A8¥E 5 A& conjunctER
H 2 ZcsiEs NULL ZddsE &%) non-
filterable conjunctt SHRAF A2€dAd HaAE +

€ ZYslEg2 DBLPoIA Helsfol ¥ LIKE,
IN, UNIQUE, OVERLAP =¥ t]7|EE°]t}, filterable
conjunct$} non-filterable conjuncts 2 HolE @9
2 EZo] oA, orldAN oF EHojde] ¥
conjunct el T} 1o I conjunctE 2zt Hlo|
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o 25 EAA

Y. A g7bs A2 A2 A9

conjunct® ¥7F# v}, filterable conjuncto}x] A}
£¥ F Qe AT F2E P o9 A2 F2
qdgE F& 84 U3 o
o goj&o} U oA H9 F
o Ao Y
o ALE 7HEd AdA
o Ad(sort) A%

AT ARE ALY F e H2 WHe 3A Hol
£ 205 gdda 2002 U F Yo HolE £
AL HolEg ASRE E7x £MHoz ¢l Jte
AE Yuldy, dd2st gAY & HolE HAE
glolok s BF FoA AlgEE Yol HelE
2708 718302 AFHe HS WHos ¥4 F2
A2 A9 18 ool £3dcth

o 98 495 A4

AHg Pbed FS ARE 9@ o, 2 Zagy)
E9 ¥We HeHE ALY €H Ay AL AL
deloje] zAE Y& ZHYINEE HEHAL o
AYHE REe £& vE Adste FRoz HE
04 AN of Apg@c

¥H "HEe Z ZYyr|EEE 9 g JHAA
Hol Adse &3 718 ol Atk 4H2 AdHe
g 0xg ZAY 18T & gho) %! + gl 739
olg XYt ZAUIEELS R Ao ¥E
g AH =¥ 7dYoirt e ’;S«li wgss] o
2ol Ue Heg AMNY €87} gloy, Ao MY
& &+ Qe 558 3% 4904

2. o] B Ay ¢A 2A

Zt zyoy|E9} W HEE AXY F Ao &
e 4y £ME Z2AsA 8o deo #YL &
1}¢] SELECT .. FROM .. WHERE £o2 F4¥
o), deje] ERAL o Ago] ¥Yo2 FHE F
21tk &, UNION, EXCEPT, INTERSECT $2& ¥
Ase Ao F4st Aol WA YA HolEE
drgojol 8= A4, an Aol WP HYAA W
g2 ¢ & e 558 A B Hoolg 2dz
GAFo] Ased ojddx $ALels} sty A

go] 8¢ o|FA drh WA o4 Feol &
Yol 4y ¢4 FAol gasi

ol Ha He b4 32 A9

Aol B9 7hsd H2 A2/ Ade ¥ 4 A
o A2z A2 498 AWY ojf 7 2 ¥
e we F2 ujg 4L o83 AdsA do.
A2 8-S Adsr) A3 ndold 22E Yed
v &3 CPU ul &, 1283 ¢J&3 &3 CPU H &
Ate]9] weighting factorolth. ¥ Hlgo] ANHE,
A2 AYE 4437 AfME A4 uBo] EE
< B2E 4493

v A2 A9 A4

A2 A8 A9 HA3 A9 HF AR ¢
oqAE ez, AL HE H2 F2E MY o
a2 AZE w AA Ay gad H2 AYL
. 2 AYL Ed o A5 F2E WEA
Ay Yoy 2E JHE AT AG.

HAS AYe E¥sEE ARE 4S5 £
o A AMA B 2 HY &4
e ZHoE % TY X

o ot

_E.I’lﬂ“

3.2.5 SCM(System catalog management)

FRAZA2EL AgAe] AAA @gHe g 2
Y2 22 ¢n 94 FFEH A2d9 FHA d2a
EE, 34, d32=9 AdE AFYE Volth way
AHgA 2 S g AAAE 2o s ZHsn 9
g e, A28 F UALE 7] 94 AN~
9L vy 399 AE ZYE AFTHo ¥ EMU
gr2de A8 T2 Ao H7|7F AHERA
@A she HolBg AF3y] WE olE HE T
2 EFAA A Axdo AL F Ye A
9 22 22)z(SCM)7F R st

7L Ag 2y A3

2 EMagA 29 Ar 2YoM Y PEELS
@A 3o HolEwez dehiAz, o HolEd
&YYo FEL Fed, oE FELS A $A4
(attribute)®] AZE o] FojAT}.

EJHA AN AL e 84 @9 3
3 olel @ o2 A AdAg Az z22ln



@9 Y& 7hA Hole Pz Yoz o|FoA
o & EXgeAsde AR 2YA HolBe o
g FEY FFoz o|RolALY. ok EJRH Ag
A2de A2 AAAHA A 8 F U

gy, EXAA Ay A2ge Ygasd ojmg
4= HFeA g ged BxRA AR 3
B 2y FEL AMIE] fdMe H4E 25 3
do] Basdirh SCMe FE9 £42 EIYY A
Al2qd AMEAIF)7] HE B2 U9 s £42
S(attribute catalog)& @@l o9l AR FZ
A Fo] Harv Ze& ERNAL st SCME
Holete] @ A2 AHE BelFc) o]9 d2= H
°|& EZ(relation catalog), 29 EZ(index catalog),
a8lx 4% EE(synomym catalog) 5 2 7HA7t
A}

R EEEE
o BANE 4A, THE SCMel AFeE 3R
2% sug 728 Aew

1) HolE & 3

Hol& 53 gde Azl #alse
dte] HolE AFRE A, EAHMA A Alx
dollxel 24U o]§L TBLCAT.SYSelth Z Hol¥
of theted AYH = JHE 3t gk

TbiName : o] &2 o]§& A3}

TblID CEHOlE NHAEA EJAA A2
A #ese Bde dAE A%

Type : Hlol &9 FH(REGULAR, CATALOG,
TEMPORARY &)

Owner  : EHlo]&¢ 2fA N¥AZA FdMA
A BHE AR AEAE {37

Perm D HolEe] At 8o BE B
(&F72 R dafdd g3 718, 4=
38 AE EAD

NumPages : ©] Hol&o| &3d Holx A5E A%

Card D @A Holdd AYE FEY JITE BN

Numindex : o} ®Hol£d] cidte] whgojz B-Eg <l
dz9 A5 #A

NumHash : o] ®o]&el gt wsojd &3 4
TE QY29 AF ®A

Length : o] Eloj&d] A= F&Fo Uo|E n}

EMBRINLHE 2Tt FoMEIZ] A R 7 1429

JE $2 4%

Dol Hold ARHE FEo 2
o A% EA

Created : Hlol8e] 44 AZg A%

2) &4 % 34

&4 55 342 7 diolB9 FE ¥4& N¢d
T U2 EFFA A2 Al2"X ATTRCAT.SYS
€ °oJgo2 #eldth. ATTRCAT.SYSH &= o431
< JEE AR,

ric

NumAttr &4

AttrName : £4 o8& AF
ThlD 2o Ao £3 HolEe NE4E AY

AtrNum : o] £4o] FEANN R AA £4A7E
#A]
AttrDesc : £49 7]e2XN FEAMY AF A,

dol 1eln Age] Yoz o]FolF.

3) ddx B2 gy

Holeel oid Al &4 dstel B-=7 A~
949 & e oW, 2 Adsy 7z 2 Aw
g A9~ 25 HA(NDEXCATSYS)| AFech
thee SCMel AZFdE Aedx 229 72E Uy
!

IndexNo : & ElojEdl th3je] A¥27} o7 A
4 7V, AZ4e] d@dsst A%,

KeyDesc @ 9928 A4s=d ol 4d 719 AR
HA

ThlD o] A2} oj= HojEe) thate] 44
HAEA EA.

(#F eolgs dAE AY)
Owner @ 92§ BHW AH8A 4dA4E A%
Perm Do) Qdzg HAfAd U AL HE

AE BA

Numpages : A927F 3Ag3n Qe dAoA A+-E
A%

Card CY2e AZE Qdx HmE=e A
HA|

Created : 927} W48 AZE A%

. 74
@ scm_createdb(DBName, Title, DBID, NumExt,
ExtSize)
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DBName o|g§28 zZ& t23e & BES AR
7t ALEE 4 EE Holeldolag wEoEY. o
71A Title® o] dojeielol 2o FE& A& g9
o|go|1 DBIDE o] dHelelwWo] 28 thE dlojetujo]
28 Pay] 9g Adatelr) NumExty dlolebw
o|27} A8 Extent] 7iFolR ExtSize: &
Extent’t B 79l pageZ °|Fo|A eAE yehd
th. EAAR A A2AE F5io dofelMol g
A4Y g Hol¥ 22 3, £4 55 3d 17
2 Qdda B2 jd5E 4A4Eq

@ scm_opendb(DBName)

EPAR A AALE o] 83e] DBName22 A
A9 dojetjol 2] FEE F1Y Ao golER
¥, o] dojgtulo] 2o RE EE 3oL A

® scm_closedb()

A AHEFY doleldloj 29 RE EF g B
& thg, o] dojelol2e WAd EE ARE &
Ao 715 a dojelulo] 2 B

@ scm_createtbl(TbiName, Attr, Type)

#A AHEFQ dloje} wlo]2¢] ThiNamed ©lEL2
2= BAE A% Ard AAE BA9 &4 4R
o] Typed ¢] ¥AI7} REGULARSA, TEMPORARY
AAE Yebd

® scm_destroyrel( ThiNarme)

#a A1&FQ dolglo)2olA ThiNamed ©l&
o2 Zte BAE AL

® scm_renametbl(New, Old)

A4 21439 oMol 2o OWE c]§oz 7
£ Holg °]§& vEth

(® scm_createbtree(TbiName, BtreeNo, keyDesc,
primary, Cluster)

A AHgF9 dlojelwlo] 2ol A Thlnamed °l&2
2 ztE HojBo sl B-£d Q¥2g P
o714 BtreeNot 3¥Astnzt st U929 dd ¥
Fo]X, keyDescE 719 BFxoltt. 283, Primary7t
TRUE®I® 718 38& #siA g d928& ¥4
&tA S3, Cluster7t TRUEO|E A& A= Fo
719 #Adz Fgdrh

scm_destroybtree(Thbiname, BtreeNo)

A AHEFQ dojelslo] 2o]A ThiNamed ©l&
o2 e HolBd g A9 FojA dAWE}
BtreeNogl Q1€ 2~§ 2tAldd

@ scm_sortinto(TbiName, IntoTbiName, KeyDesc,
Suffix)

A AHEF dlolelulo] 2o 4 Thinamed ©| &2
2 2t HolEE KeyDescol 93 AgsE 7|4 o
2} AP IntoTbiNameol 712l7l& o9 U2
ARt o} ojdf Suffixe FYA AMEY UM 3
Y ol§e ddWZolt

@ scm_updstat(TbiName)

TbiName2 2 AAHE BAY FAE @A 9t o
o 3 @A $=A REGULARY olojof @}

@ scm_updstatall()

REGULARY?! Ho|&<] BAE ¥4

@ scm_updcatstat()

CATALOG¥?! €9 BAE HAUTL

33 7" A2z DE

B =RdAe EANBYALRAS A dgALrE
Ataiyn, olyF AgMrda st=HE AL
BAsid FMBAadd 2 AoHE7|E A
FEsgc & HoME olgA FHEE FAAerE
71&2 BAY doleluloj 2 2] A Ae]7|et v
wEtd 1 53L& 4Hdd 2§ dA 4434
£ AR EABA2de] Aot v it
HEE g

3.3.1 712 BAgdolehol 2 AAde) AelNe)7)
she} ¥lm

1Ee) BAY dolEMol2 N2de UnHoz
a2 79l Holgg WEL, 18U relationshipd
FASES 2 o oF 7Mez Az B
DML3 #7 %, 22 59 A4e ATY + Y=
AgAY17t FEselUt. S8 B zA ape’
A 5 A ol HolBE olgs] AAE oFE
Qatolslo] T2ado] BsH, 12 A TE o
W QMEOE ¥& Hge 27U Ty B =B
M ez e EABANARANE ©A sy
o dolgutg BRE SH& AU . E¥ £
N Aadel N AAETE A4 Qo] F2 of
FoiAo, EH9 25U A4 WES S g 4
AAg WaE e 297 ARG 284 7)E o
oletol 2 A2Re FHTE olEg Ae na
@ Aag AN Raxn Ao



2 =M 7E® FgdArie olE 71Ed #
AYgdojetol 2 A2 FAe7} Ze U
#3237 fH $4 B2 HEL g AN #9
ZQ ANE AAsG a¥A $e=R V|E #A
Yoletelx A Ay Y AgRYJ& 74
ga A&} HgEANN FTEe A& F ANS. &
A, Aol F71 A& EMBYA LAY 278 I
dte] 7]E Al2doAA AFHA] 4%t Ranking A4t
€ AFY # Y=F AT} Ranking AN E 3
A Hes EM9 Foxd wWE /IFXNE g
AHgA oA Fag deleg $4 BAdE F U=
% siglch. £¥ Proximity A3¢ 7U3Re] W3} 2
32 B Fgsn 44 A4E 5 U=E AW
Proximity 948 AAsnA st o9 Y &
ARAE w8 £ A7l ARzt 93k 2
7t4 F28E dlolelnt Filteringdld d& + A4

3.3.2 A& FA# A 2] vl

A4 o8 A AAEA @A 2o 44359
ANgsHn g olHg HAAEMAA2HEL HY
AHEAl QEjHo| 28 AFEHI 9low, Htou ALE
A g oA 48 7HA Mul2g& AFEHR Yo
gy o#d A2y AYHYrdME & =&9
A2 r)o)A AFsh= wwPA}, COUNTH SUM
3} e A4 (Aggregate Function) GROUP BY
s} #& grouping §& MITHA R @A JE F
BPAYA QM ALgsiE AgE AgHg HFH
o watd AAgash gz odg Yelo Aog
A4 £ glon, o]z AN FAFHY It oHA
B2 %o AMANE AFHE wFE Fed E2W
Y Ao AR A A2dAN HFTHe AY
¥ ¥HzZ 8dZE 5y g

Iy 8 =EdA FEE AArdHE 7E
FAYdolelol 2 Alxdlo] AAHr|E 839
o wlzdizd AAEE, FHEY F AHEATL
thakg Aelg FAY & AEE A0 E=E F9
FAA A4Fe Y= Y2y Formatoz Mg
o 3= Yee FAE A& + UEE HWT F,
gy PEq A3t A2 JeEiAY, AARSE
g AEEe 28 YRS ANAREA TE] F
F AEE gozH AlgAte OYF 23 T4E
F AEE A0

EMIUAILHE 2D FAXCIT| HA F FE 143

43 &

£ =RdAME 28 FuE Bede TABRYAN2
de] dlojgt dojg 7|EBAY dlojeluio]x #2| A
299 SQL dojoll 7lutete B3 o] AHA¥
F e 29 Agsig A%z 7EsdAd EM
GA2de A9 49 Herie 4], 29 3
7, 29 F97 R 29 g2 B o
Fola k. o1FA THE EXBANLHEE FAYH
gdrle 718 FuAaAad € EAReA LAY 3
9 HYs1§ WAL F Ae AFHE L& F Atk 2
21, o]& 7o IA #F9 S/W Al FAHE
Fug § UL Holth EF, EABAA2HY H4
Mgz A EABALY LAY Hg A
A% 71dE & U4 Aotk FFde £ =EA
THE 4 B AN29E A" A9 AHUlE &R
A N2d3 F¢ste] DMSQLY A2 Ao 4
3 AYE FYstuzt @
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