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#-HA H 04 & 4 & (Object Comprehensions) & —FE BH M A RARRT L IHBEFHFEARME. 2EHB. T
ik s AT RBTIHEE A TR OQL HEE T HEMANESE A LEHFREETROKBHN, &
NEEELI ARBERTHH ML ERELARYBEFTURELOHFR S-SR . EEABEHREREY
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L1, RSN &
. MREARIEAHEEER N serlelg) g BRIOMIEF ¢1r. . 2 gl G— A g, (1) —E 5 F (Generatar )
ree vy B PIANRE R, (2) —0i prediesd s pred BE OQL MENTHNEELRES MR EAMFE A, T
BETEARA. RER e YT OQL HBERER, £ R FHY T OQL  SELECT T-47 4 Guery as Identifier 5
AT R,

HBRERER setle g BRHEMNEL BEFHFLE—ZHMERHERE, HHBED  BIZA S HH
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setie|}=le}

setrle| ze=u.q}=(u,dz. set{elq))
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erd. FlaP)={fU{ ) o Uity a={zaTos.0 . 220}

set{e| pred g} =if pred then setie|g; else {}

Bgel b LA R2ME,OQL EMHM S HAERERWHAREE T 91,

QQL FFEIS — R T cselect ¢ from e, as z,,. .. »e. 89 z, where pred Bl HEWHWS AR RN BRI

setlelzyerr. . . szavt e pred).

THEULE AN REEAREMN AN SRR PERSON ADDRESS
ﬁiﬁ%ﬁﬁﬁiﬂ%ﬁi ' name! city:

——  —

1. EWERBRNETF B EE New York A add:: ADDRESS _ streett

BETHEMBROETFRLT. AT 0 RER :f;??‘““’“’“‘so”’\
EAMMARSATNREREAFERSERHFE  groome] TEACHIR

BE X E X A£H PERSON L ¥ oldest—_child /. rajor - DEPARTMENT m:I:PEmT
stlect p. name, p. oldest_child (). name from person takes: (COURSE} sajgryl
as p where p. oldes:—child (). addr. city = “New York” DEPARIMENT |
set {{p. numes p. addest—child (). name? | p~persan , [ mome: ] ¥ COuRsk
b oidest_child ). addr. city—="NewYork?) et by+ (TEACHER)
B2 &R T SRR R MIT T B IR il
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PER S SAE A

select student.s. name, professor:t. name from student as s.s. rakes as ¢.c. taught _by as ¢ where t. rank =“pro-
fessor”

set{{seudent ;5. name, professor .. name’ \s<—student sc+=s. takes \t<—c. taught_by .t. rank=*professor™}

B 3 EMT R REL PR B AT 4 ¥ 5 WEBBN ST, X4 FROM PR REERENS T

select ¢. name from (seleet s. takes from student as s where (s. mejor. name = “cs™) as ¢y.c, as ¢ where
coeredit>>4

set Lo name [oyo=set {s. rakes | s—student, 5. major. name ="C8"} ey yc. credit>=4}

B BRRANEEHEZERABIRENEF TR E SELECT THFEERENF.

select sname ., s. name .cnames: (seleet c. name from s, takes as ©) from student as s

set{{sname:s. name,cnames :sef{c. name | c+s. takes} } | sostudent}

# 5, BB T smich IFEHED + $oHRENEEN L FHIERN ST, X B — & WHERE T I
EREHAT.

select sname ; s, name ,cname ;c. name from student as s.s. takes as ¢ where c in (Select ¢, from student as s;,s;.

tekes as ¢; where 5. name = “smith” and c,. credit™4)

© HIEERES AT hip:/ www. jos. org. cn



— 362 — I 8 : 9%
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1.2 MBRREHAAELAY

MECSERE, EFEEIDYNN S LS RAXETRAN, BFEARETNR G FREXNS LR
¥ AR T NS &40 Mk . AR SCITIRTHE X 5T & AR A s T S R B p0 L AR A MR . M RWE
BT AT B T B4% . (1) 2 FIER RN T ASE TS, 4 E AR ERF T TR AR RER UERHF—4
TSNS — BAI O HT 2 A E 93 B AR R S B A Ak 4 AR BRI, () MR E A EIERY
FERAEGERRER BT U S ARPREHER, (D LREBELEANEFHC LB BEREANENLT
B (4 BT IR, AT Y A A B S () ~ (0 B RS A B O Y KB R EM R SRS
WA T 2 B S AT BB S, SO R R A F R O T AR R R B M R ke R R A
FE,ER, LETRANESHRBER SF£IM4HER.

FE AT e EBmT .

HO 1. serle|q,predi V preds)=>set{elg, pred,} Usetle|q, preds:}

MO 2. serle|qrrnerLes e ri=setie|g.ver} Usetle|qive—e.rt

O 3. serle|grrreCe e ri=setle g r—er v Eepar)

O 4. setle|g Lo —e)srh=setleigrveerv&e,r)

O 5. setle|g.uesetie |7} si=setielv/e g rslv/e ]t Bodt elv/e 1,5 [v/e TR eos T v B RIEL
o, HAF AR B SFW as x JSRIGHREE.

MO 6, set{<er-aseties |7} |gr=setic.e saserib. e:|b—X b.e1—c. 01,8, z=¢. x) [e=X} X =set{ {e1raseria)|
Gorpy R g FRERRE RN « BF RN a:5TW BRI E.

HA 7. setie|qrvSsetie; 51 7r)==set{e|g.5v=c,r 1 FEIFBRIHER x in SFW BRI HE.

BT AR R E R IE T EHE QL P RER IS B 0. FEeru AR ER EiHHAE SR EARUE
R T IE  Zsr HAH 3 st R sy s N 5~7.

H W 8. ser{e|q,pred,ri=setielvi/v. e1] g mov. o1, predlwm/ev. ey lsrlvi/v. e 1} sv. er €5, . em(m22) BiEH
pred HHBBRER, (210220, 2 UZDR T FHBRERE (2 zov oz 3 v RKH 7 I EAER.
EMNSEERBRF BTN BRELR, UAIBEREAEAWHA BEBERARNEX TE.

B 9. setielq)=>set{e[vi/v. eJ |E,v¢<—v. ety ern ez .. enmz2) B e FRBEBERER, (21,2000 o) (22D
Ry P EBALE A (220 .z FHIRTFEREFRER AN EARAR KBRS 8 24

HO 10, serfe; q’tl‘-—el,pred ri>setlelg. pred,vae v} i BH AR pred FEBTENALR o X HET
RAGE B8 # LR TrE SR L e # AT R B .

4 BT A 4 B A A L A RS TR AR B W R (R R R AR .

1.3 TSR EIL

FRRBT T LB P ARSI, PRI AR ML R B E ST T .
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tuley
set {{p. mame, p. oldest _child (). name} | poperson, p. videst_ehild (), addr. vity =" New¥ork” | —>set { {§. name.

) rulen
tname) | pe-person 24 p. oldest _child (3,1, addr. city = “NewYork "} —>set {{ p. namea . t, name} | pperson, 1+ p. vld-
at—child O ywt. addr . city="NewYork”)

rules
set {c. name |c+set {5, takes | s<student ;5. major. name= “CS"} sc~corc. credit> 4} —>set e, name | s<—student 15,

robe
‘major. name=“08" ¢ takes,c. credit >4 ) —=set {c. name | s student yd4—s. major,d. name ="C8" ,c<s. tabes,
eredir=>4}
aules .
setl {smame 13, name scnames 3et {c. name |ce-s. takes} ) | s+—stadenr } ——+vei{ {sname 5. mawne scnames sl iy, chames
8.y, smome =z, sname y. s=2. 5} M 5§}

S=set { {sname 15, name s CRaMIESs 10 name 157 | se-student yo+—s. takes}

rule?
set{ Lsname 5. name . cname sc. name ) | sv—ctudent ,ouvs. takes,c w Loyl sp—tudent oo 5. fakesoy. cred i8>0 et

snama .. narme , cnamec. nanze Y \s<—studens ,ca—s, takes .y —student 0,3 ekes, oo, credii >4 073 )

! HREHK
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(3) Project(m) s st [T (ALK T=T, . oA P TeT et [ LA T L, AGTY ]
AR Unien (U Intersection \ (Y Y, Difference (-3 o5t [T D st (R w5t [ST EF S AT W RWEB T HENE
5.
{5} JoimCon), .u’t[?'] cset[R), 4, A; ,pred"-set[(A; LA 0]
{6) Flamente)s set{set T 113
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FBE1 MR seleld)Hozis. .. vzl B g P2 FEAT R, W

set{elTise v v an) [gt=setie(t. £1rnn. ot nd [tset{day. .. oad g} )

BHZ st ({Xiser sz [Fi Pz rz izl Br PHBRT R, 21y sz B 5 FHERER N s
A ire s 1 Zad P SI2S€0T Tar e v 230 Tininine o - 2 Zad [ set { (e o v 20) IT)03),
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AT 1aserle \g) IR S AR MR SE BRI, FT R B 98 ser (e - o) [ SN B RB EBEMF EE
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AR 2, et {{aay. .o |7, s BT R AR MO A SR TT LU BTS00 set{ (s o) I EE R AR AR AR E
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At g R By T ARG R O IL AT A ek , R IE S — R T R A PR S R A 28 AL
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(1) Left_prajectjoin(e2),

ser{CA T s A T Doser I Tut Jo Aus s pred—=ser [ {AL T s oo s By (T air? ]
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RS BB FT v+ E s Zi1 Tk €41 s Teb 2™ Tit 10 B2y « o 1T T 32 €y PTed 5
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(CE ,3) s Ceitra@int) see - wlem zm) s pred).

oo BRI P O ¥ S IR AF FESEAL.

BEX RS R T AR LN SR BT RS ERBHE GIRR. U THMF 34 :
¥R 1R = 8.

TR F 10 I 89 77 511 %

se—student . d=s. major .d. name="C8" .cos. takes ,c. credit™4,
P E 1,2 S AR 10..*5- s<student ,d=s.major .d. name="CS"ICHL }
E' =) (student +5) 5 Cs. major ,d3 1 d. name="C5"},
TSI RN o2 oams, 2abes oo, credit™>4, HRBAFQIE LR I QLI
£ =é((®((:mdem,.‘), (s.major.d) d. name="CS5") sz}, (s takessc)sc. eredit >4,
BIS W serdc.name | y—E YLD A
z( (C;Q( (@ ((student 35) s (s major ,d) d. name=4C8"},x) ) (5. takessc Yo, credit>>4) y3) »c. name).

A TFHARENSREFERXTER I N TRERER,

] 6, 2 ((ED((person, p), (p. oldest_child Oty , oot addr) v, city="NewYork”) .z) s . name ot. name}

B 75 m (D (Cstudent, ), (s. takes,e). (c. tanght by, 2) 2. rank =" professor”) ,x) , student:s. name, professor:t.
name) _

B 8wl (el{r (U@ (students s}y (5. takes c})rvax)rsnane : 5. nante,cnames:c. names) s 3y cnames ) &) sname 5
NAME sCAATHES :C NATIED

1 9, w00 (K Cstudent1s) s (5. takes ) Yoz ), (G student 1510 1$51. takes 13} s<1- credit™ 44 3) 10 7=61 ) s5rarme)
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A Formal Foundation for Implementing Object Query Language
SHI Xiang-bin ZHANG Bin WANG Guo-ren YU Ge ZHENG Huai-yuan

(Department of Computer Science  Northeastera University Shenvang 110006)

Abstract In this paper, the authors select OQL (cbject query language) of the object dasshase standard . GDMG-
53 suggested by ODMG (object database management group) as global query language in object-oriented multi-
dutabese SCOPE/CIMS and present 2 formal foundation for implementing OQL, including an object calculus and an
thject algebra suitable for modeling OQL, normalization rules and normalization steps of the object calculus; mapping
tles and translation methods between the calculus and the algebra. ‘

Key wards Database, ohject-oriented datsbase, query model, query langusge.
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