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CRQL for Databases Consisting of Semi-structured Data
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Abstract

We propose Correspondence Data Model and the query language CRQL for databases consisting of semi-structured
data. The Correspondence Data Model naturally conforms to semi-structured data, and CRQL has powerful “add
operation” and declarative “path expression” as typical features. Semi-structured data is inappropriate to traditional
database management system, because the structure of semi-structured data is frequently not rigid and not complete.
Most semi-structured data is considered to be network structure, therefore the data models which have good
compatibility with network structure are suitable for semi-structured databases. In Correspondence Data Model, data
is represented by labeled correspondence which can be considered to be equal to labeled directed graph. Labeled

correspondence consists of set of three-tuple (label, initial vertex, terminal vertex). The correspondence algebra

enables systematic data manipulation. The powerful

release users from troublesome operations.
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HO, ran[ F{L}] ERERL, RKNOEDITEHETS. B
M7 7DR[TEADE, FNIVEMBELTWS ) —
REROHTHEETHS.

ran{ f{L}]={b|(, a, DYEF{L})} 1n

3.3 F—o®%

ZITRMEHEEICISMOWEDbE X0k Fl 2R
T, AREEOHEERKRE L L TESND HDIL, i,
FNIVDHESR, BROESBIUKEADESEDOVLTRMN
THD, INSOEREEERICHATDE THVWEDYE
XZERT 2 &IZiadh, LikFlicB 3 EEBEIES
IDHFTHL.

o xR, %, HEHEE, BREEOHKR, BLU

FALY IR ERT.

®label HE DRI T ARXINDES, domain B LT

range WEDERIZ/ — ROES=ET.

® domain BIFFEIZBW T f[=Cc{L}]ID LDz “="

THRETOBEGI L ICIEMRETS. DD,
ZOF{LICIIE COBERT DO TIER I f[=C
{L}]%#%&7.

X2 125t K@ik E TRROEEOTIEERR 2
w9, ZITR, ZoME KERE TEROEEDLE
EERRN ERVIRLEME “H2KEROEFEDOR
B s “BERBOMEHET > TWAKEROESRE
EEDRERERD D" EWSEWELEZERL TH
<. Wi “BEKEROEFRDOFEK ZHIE “FHK”, &
b KERETEROEROTIEHIRT 23 “EBiE
" LHEEET 5.

(1) FOHEERFETD/-DITHIE "ERIEE” (&5 [F]

Drange &5,

ran [“ERIEEN” (FRIE} [F]] (12)

@ KERROEFEZER DT 200G EHE g (44E)
[K&E] Drange & 5.

E@/ i

oN
W E (D

ME o

e %73 &*
¥

BhE

FFrk

2 M “KEKRETERDERDEESRR”

ran [“FRIEE” {4E5E) (K &]] 13

@ REMEOHEEZL TWIKERDODEEELETET S
72T “ERTEEY” (BB1E) [(13] (K@K o4k %
DOEIEZERT IR 1S, ZORENKIL2 (FOEIE)
EHELVWHDOEREINL, £ domain &5,

dom ["HRTE®)" [R13] (&5} ==12]] (14)

@ R ERMOES L TOAKEROEENRIL K
ETEROT, M FE 1o FE (R, B[R
14] #ERD H

RKE R, R [R14] (15)

LT, Muabe “RERABOBEHET->T
WBKAKOAEREZOREBERD D" 2RTHVE
bEXERKI6D L D17/ 5.

RKE R, B
dom ["EIEE)” [ran [“BRIEE" {448} [(K&]]]
({ERYE) = ran ["HR1EE)” (BRE) (F1000) (16)

ZDEDITHANBRWEDLEIITHGEEZEAED
LI LETRAFIEETH B, £z, WhomdERESE
AN ETHARBE 2 -—TOMLZRDBZ Z LB TE
. o, FIE LTRSS Mo 7243, BIREHE & range
WEZEHAETORDIET, NAELEEDLEDIRBEN
EBRTE, 51T domain HHEHABDESHZET, 1
AEWMBEOBRBLEBHTE, oREE+oaEH
BEhZEEDEVZ S,

3.4 Tk

FIEI  HNTX U TH xS 28 ms 5 2 & &5
BEMEWD., FRT I TOEETEZDE, Hil-iks
NIBLLRH /ia /) —RESRIVEBIT 2RIETH 5.
ZOHER, BRIGEMT DMISEMAS I &ETERET



EWE T - S IlL BT — 9 R AD7OOMIET — 7 7L LG E7E CRQL DIRE 13

=5, BFEOXMEEF{L), BINTDME%E Add{ Ly, )
ET5HE, WWREBMIHISEREEZHOTROL S IZCR
T&E5.

FALY<—F{LYU Add{ Ly} a7

ICHIER XS SEBEOMEEHIRT S 2 & &5 HEH]
BREIER. HOT 7 7ORETEAD L, #AMIZIZS
NIVREHIBRT 218EE 5. WiET—5 7))L Tlaxd
INEDODIET TR FHEDOREE TH DIAHOH
&, BREOES, INXIOESFITHLUTHH, £, Ha
HEDEGEEEZTH T, WGHIBRZTT D HIEILRD
SHETHRTES.

(1) MIEOHIBR (FK18)

BEF O ALY S Del { Ly, } 2HIBRT 5.
Q) MAREFIIREOHIR (K19, 20
BFEOMISFIL) CAmDES A, EDES B 15
M a, B b EHIRTS.

@ FNIOHIEE 2D
BEFOSHS F{LY DS SV L 2T 3.

fALY—f{L}—Del { Ly} (18)
A<~ A—{a} (19
B<B—{b} (20)
L~—L—{l} @21

MIGEE MEOHBEROES, KA0ES, SXNILOE
é@&ﬁ@%%@ﬁ%@@ﬁk%i?é & & IR
ER. AMT S T7ORETEZDE, /—FHLLIX
FRNVROTRNEEETHRIETHS, WINEET
13, MHRERD TR MHM, RAEBAIEBETER
Weh, BIEMIREBEDOMINITMA, & 5IZHEEL
INEROBRL . ZOBMENS 55D XD ITHINEET R
JEE & EHIBR DA EHE TRETES,

35 Ub—=2atIF—9EFILEDLR

TN, BhE, BREOZDHOEREVWIHIET - ¥
EFNOTF—IERBEEANIL— aFhTF—FEFI
KZEMFEBEULTWBAZ EnS, Ub—2aFi5y—
YEFTINEDERZHBIILRNS, MEF—4EFI
DOFBIZDWTIRRS, —f&Mic, KETHTHEEL T
i, OF—50XRBEESH, QF —y#ESE, Q57 —%
BIE, OF —yBEHERRO 4 O8NS, 22T
3, OF—YORRIENEQF—YEHFBERIRD 2 DD
HEIIDWT, R "KEROEFORE EFIK %
FhEN1UL—y 3, 1MSTEFIMELENS &
ke 3. FNFNOETY 7R ZR3IBL U4
IZRT.
F—YRREH HEF—FEFNEUL—T 3T
T ETIVEEMRORRMEN L WS BN S LLERT

A | B | RE
— BB 2E | KER
— BB E | fEF
—EB gha | —BF
=8 | RHEE| EER
=B | REFE] HTF
=88 | A¥—| PUER
=B | RF¥F—| #kF

X3 Ub—Tar “KeROEEDER ERK”

X4 s “

SR DETED R & KIK”

N

5, MANenhdEIITUL— 3 “KERDELE
DR ERIE TixdH2ERNIEEEZEEFF> T35
BRFRENZNRE, ZHOBENRETHD LD
EMAIDDF v TIIZENZD, ZIMOFREIZIEERATN
DEVSIHERN2 D0 TIINIEND &, TERE
BiZz->TLES. 2RI L—yaFIsy—%E5)
BLWTIRY L—r a3 3B 1 ERETRINUI RS
WD THD, ZNELEY vy T EES T ERBROFE
WALDNTLES. ZoX>RMEZ%RET 2121
WZERDIERENBEIZRS.

—k, T =Y EFNIBNTIE I HEOGRERE
FICRRTES720, BRTBEELZVELRTICEBET
Z, AERRHBENRW, £, / —REIEAERS
NIV EFREED I ENAFETH D720, FIATEFEIC
EEOEREE-RDENTEDL., FOYD, Z0O&
DT —FIZH L TEMIET = EFINDENY L —
athF—FEFINELD, ERFREOLNDDTIER

x, BAMABWEEZSNS, X/, Ulb—aF
V5 — &%?»fﬂ%hfu&? ZBIMRERIK, 5—
SRR RIR, F—YEBEERRROLSRERD, ik
@Em#bﬁmT FEFILTIREE LIz,

IDEIU L= aF LTS EFINTRERDE
HIELWKRETHLOIIHL T, MEFr—FEF I T3
DEIBRBIEORKREMNIR, £, UL —3 3 UhE—



14 MR ER - BTG

FHRETHEZLENHLIDIZH LT, WHEZEIZITZD
LORFIEb RV, 2, MEF—FEFILTH,
J—RNEFTERT—IYBMOFT S ThHd I EEHE
LTEBYD, ZOLIB7F—%%2)L—atIFr—%%E
FMZBNT, I, A, BEDO3IDDEMEALER
DRTRERTELRNWILEEK]RT S,

4. B\AbH=IECRQL Ot

4.1 BERfH
HIRTF—F EFIIZBWTIE, BEXRNERT ST
THDZENS, BERMIZIZIGUIIZEZT—% OEED
FEHZAEELTWS, LML, TXTOHAEEZE GUI T
HSELKERTES DT TIEAL, MOEhbEEREICZBL
TIIRFIZZ DX D BBEERBFICRRRTE D Z ENER
S5, i, BETIEENERT T T7LENWDTER
AF—TU—TH5BI EIRET AN R—k
LEETHSD. oD E2ERTHE, HibT—%
EFNICBIZENEDOEEEOERESHE L TULRD
6 DT HND.
1) MIETHRTHS.
Q) —RABEWEShEEGEICGERTE 5.
@ VI IDMEESDIENARRICELZESHRMEN
BHENTE S,
@) MBDOANFHEEITHNTIRBEHEEICLRTE
5.
B RAF—VOEHFBEEZEHTS.
B AT —F OBIMELERFD.

4.2 CRQL

CRQL TEHEL /=< > K& CRQL DX Dk¥: %Ik
EBNFidiEZ W TEhENE 2, 57779, CRQLIZ
BOTE, HRETIHET —FN—RADRERZEZT
S Main IREE, BIRL G T — & X— I T D #E
%175 Command IR#E, EIR L =i ixt U THIEZAT
5 Operation IREED 3 DOKREIZHFFTENENIT >
REEHELEZ., IR "7 £T2RYDELTE
fTE 5. Command JREEPH L T Operation IREEIZHB T,
<Query> 3 & U <Expression> DI EAN TE 5. <Query>
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WES i ]
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(b) Command KB :
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in XS DEIR, Operation IREENEAT
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del Fsinalill4S

delhist SHRIZ BT B B EEH O HIBR

Is FATAHEO—EFRR, ST THIREHD
—EBERR

(¢) Operation JREE :

WAL B4 g1
add St () OEM

del S (&) Ok

1s FET HHEEXRD—BERR

readfile XD T 7 A NS DFEHIAS
writefile HEDT7AN~ADEEHL

nodelist J—Ro—EFR

labellist F RNV D—ERR
(d) #35H :
WA B B
settime KRl DFE FeRIfEE R L THRAERRD
time (SO ZS
help a7 RO—EERKR
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<Query> ::= (<Correspondence>)? {<State>}("+")?
<State> ::= <StateElement> ( ,<StateElement> )* | ¢
<StateElement> ::= start:<Node> | label:<Label>

| end:<Node> | path:<Path >
<Correspondence> ::=

<OneCorrespondence> ( ,<OneCorrespondence> )*
<OneCorrespondence> ::=

<CorrespondenceName> | <Variable> | <Query>
<Node> ::= (not )? ( (<Node> (( and | or ) <Node> )*

| "("<Node>")") | <SimpleNode> (,<SimpleNode>) *)
<SimpleNode> ::=

( <NodeName> | '<RegularExpression>'

| <NodeFunction> | & ) ( condition )?
<Label> ::= (not)? ( <Label> ( ( and | or ) <Label> )*

| "("<Label> ")"| <SimpleLabel> ( ,<SimpleLabel>)* ")"
<SimpleLabel> ::= ( <LabelName>

| '<RegularExpression>') ((to | from ) <Node>)?
<Path> ::= (<NodeName> | '<RegularExpression>')?

(/| /1) (<LabelName> | '<RegularExpression>')

( ( .<NodeName> | '<RegularExpression>' )?

(/| //y (<LabelName> | '<RegularExpression>') )*
<Expression> ::= <Term> ( or <Term>)*
<Term> ::= <Factor> (( - | and ) <Factor> )*
<Factor> ::= <CorrespondenceName> | <Query>

| <Variable> | "(" <Expression> ")"
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RN >> Fif {start :
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