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DEPT ( DNO, DNAME, LOC ) %, kv rtv-223- T TEHEIAEL
EMP ( ENO, DNO, ENAME, JOB, SAL, MGR ) 2 - L%, e b A A Ao L2 -
SCH-CAR ( ENO, DNO, DEG, SCHOOL ) E4 ., cw L EL4 0Bz H3.,
PART ( PNO, PNAME ) W+ -2 F o2 - PR ARSIk
SUPPLIER ( SNO, SNAME, LOC ) F3BAE, HBIAMAT- FA - 2 % £
DPS ( DNO, PNO, SNO, QTY ) 25 b. (B2 -1)
Fig.2-1 (a) Relational schema.
DEPT ( DNO, DNAME, LOC ) D-E : DEPT ->> EMP PART
EMP (ENO, ENAME, JOB, SAL, MGR ) E-S : EMP ->> SCH-CAR o_DPS
SCH-CAR ( DEG, SCHOOL ) D~DPS : DEPT -»> DPS
PART ( PNO, PNAME ) P-DPS : PART ->> DPS
SUPPLIER ( SNO, SNAME, LOC ) S-DPS : SUPPLIER —>> DPS
DPS ( QTY ) s_ops
Fig.2-1 (p) Network schema. ( Simplified CODASYL schema. ) SCH_CAR
Fig.2-1 Database schema of some manufacture. Fig.2-1 (c) Data structured
( Primary key is underlined. ) - diagram.
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Bie rw v n 2% (- rEREEtELT N e ERALEMRT L2 3.,

Lz - P ERRKG, T-AP&a 0k ) - FedTL1 %0 Lo -FEcRI 3 L2
S NF T XN CONTEX TH S50 3=22027F3 L2 -F A&HT53: 3%,
23 ) - EARGAERALRNE vz - PR o F- 9100 Lo RE ) -V
PLz -V oF-9IBR R FEW ETRF I SE SAhBEN 1P . EVN A CoO
NTEX T aon-p + - FretTe 2iTihd s BX+ hils a3, b X2 X A
EL B uL3- FRFUSX NI L2- FuBz s as. SaeBEH 3 vz -
FosasLz-Pieime tREoESL» "3k 3.

2-5. ot vw-7 (CoODPASYTL ) Z%2_.2x20CO0NTEXTOHIIL
M3-) 1 772t 2B%cCONTEXT nBs olessd. Tre2B¥20
BE 24 70 t2 Btak, ZEhLz - B2, Bkt PZE 5F 04120 Y

(F1) ACCESS FUNC SUPPLY : SUPPLIER => PART : S-DPS.*P-DPS
(F2) ACCESS FUNC EQLOCSUP : DEPT => SUPPLIER : ( LoC = LOC )

(F3) ACCESS FUNC QUICK-SUPPLIED-PART : DEPT => PART *D-E E-S
: EQLOCSUP.SUPPLY

EMP.SAL <= 500000

v
(C1) CONTEXT POOR-EMP-SPEC LDEPT—l [ scr-car |
. EMP == E-S ==> SCH-CAR
EMP == *D-E ==> DEPT == D-E ==> EMP/EMGR
WHERE EMP.SAL <= 50000, EMGR.ENO = EMP.MGR D-E

(C2) CONTEXT DEPT-JOB-EMP !
. DEPT == D-E ==> EMP(JOB)/EJOB ==> EMP EMCR E‘EI

(C3) CONTEXT DEPT-SUP-PART
. : DEPT == D-DPS.*S-DPS ==> UNIQUE SUPPLIER

EMGR.ENO = EMP.MGR

== @S-DPS.*P-DPS ==> PART © EMGR is role name.
Fig.3-1 Some examples of access function Fig.3-2 CONTEXT diagram
and CONTEXT declaration. of POOR-EMP-SPEC
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Rec (DEPT) = {di1, da}

Rec(PART) = {p;, P2, P3}
Rec(SUPPLIER) = {s1, sz}
Rec(DPS) = {11, 1, 13, L, 1s}

Fig.3-3 (a) A part of network database.
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‘ DEPT |

D-DPS.
*S-DPS
y

LIER

@s-DPsS.
*P-DPS

9

SUPP

1 2 1 2

4
PART

P1 P3 P2 P2 Ps3

Fig.3-3 (b) Database view through
DEPT-SUP-PART.

Fig.3-3 CONTEXT using backtracking.
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GET target-list (Ql) GET ENO, JOB, DNAME

FROM context-list FROM DEPT == D-E ==> EMP
WHERE DNO=25 OR DNO=47, SAL>=100000
FOR EACH rec-id ( qualificatiom ) FOR EACH EMP

FOR SOME rec-id ¢( lificati
qualification ) (Q2) GET AVG(MAX(EMP.SAL FOR EACH DEPT))

HAVING inter-context-condition ,AVG (MIN (EMP .SAL FOR EACH DEPT))
FROM DEPT == D-E ==> EMP
FOR SYSTEM

Fig.4~1 Main frame of a typical
query expression by QLC. (Q3) GET DNO, AVG(SAL)
FROM DEPT == D-E ==> EMP
FOR EACH DEPT (COUNT (EMP : JOB='CLERK')>=2)

67 ves TREALC T 13 C (Q4) GET DNO, EMP.ENO, EMGR.ENO
ONTEX TIE 3-5 #on c3 FROgHEIPfEE ;;G;Dgo:;; Dgg == D-E ==> EMP/EMGR
Lz 42 h ¥ hBLE LE o FOR EACH EMP(SOME EMGR (EMGR.SAL<EMP.SAL))
3 . = - o .

3 o 2o @ B oH (Q5) GET . SUPPLIER
th e BEr 28T 3 oix FROM SUPPLIER == SUPPLY ==> PART/PS

. ;DEPT == D-DPS.*P-DPS ==> PART/PD
CoNTERTSUEES 0 B 4 FOR EACH SUPPLIER
. FOR SOME UNIQUE DEPT (DNO=50)

I = - o

= EB ez 3K E0. HAVING SET(PS)>=SET (PD)

(Q6) GET ENAME
5. . FROM EMP == E-S ==> SCH-CAR(SCHOOL)/SCX
. ==> SCH-CAR/DX

2L E Fw b - 9 F -
,EMP == E-S == SCH-CAR/DY
I A -2 A b @ B 1 >4 FOR EACH EMP(SOME SCX(SET(DX.DEG)=SET(DY.DEG)))
7t C %2 1o NT AN F R, (Q7) GET DNO, DNAME
B SEMs 37- 59 2 770 FROM DEPT-SUP-PART

FOR EACH DEPT(ALL SUPPLIER(COUNT (PART)>=2))

i 2 co NTEX T & F1Lge
; . . . (Q8) GET DNO, JOB, AVG(SAL)
L. oNTE X TZT FROM DEPT-JOB-EMP

v kY - e E < o, ¥ FOR EACH EJOB
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Fig.4-2 Some examples of query expression by QLC.
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APPENDIX - I SYNTAX OF QLC.

statement ::= env-spec request { request } END

env-spec ::= SCHEMA schema—name logical-exp ::= logical-term {OR . logical-term}
ACCESS CONTROL KEY key-value logical-term ::= logical-factor {AND logical-factor}
rec-entry { rec-entry } {set-entry} logical-factor ::= [ NOT ] logical-primary
{ af-declaration } {context-declaratiom} logical~primary ::= ( logical-exp ) T predicate
rec-entry ::= RECORD schema-rec-name [ => renamed-rec-name ] predicate ::= item-predicate ] agg-predicate
( item—entry ) item-predicate ::= item-id rel-op arith-exp
item-entry ::= item—decl { item-decl} | ALL ITEM | NO ITEM agg-predicate ::= agg-func-primary rel-op arith—exp
item-decl ::= schema-item-name [ => renamed-item-name ] quantifier { quantifier} ( logical-exp )
set-entry ::= SET schema-set-name [ => renamed-set-name 1 | set-exp set-rel-ap set-exp
request ::= query | update quantifier ::= quant-symbol bound-var
quant-symbol ::= SOME [ ALL
af-declaration ::= ACCESS FUNCTION af-name bound-var ::= rec-id | item-id / item-var .
: rec-name => rec-name: af-def agg-func-primary ::= agg-func ( rec-attr [ : logical-exp ]
af-def ::= ( item~join {, item-join}) | composite-af X [ FOR EACH rec-id ] )
item—join ::= item-name = item-name | coUNT ¢ [ UNIQUE ] rec-id [ : logical-exp ]

composite-af ::= primitive-af {. primitive-af } [ FOR EACH rec-id 1 )
primitive-af ::= [ inverse ] set-name ] af-name

inverse ::= *

arith-exp ::= arith-term {add-op arith-term}

. arith-term ::= arith-factor {wmult-op arith-factor}

context-declaration ::= CONTEXT context—name : context-spec arith-factor ::= [ add-op ] arith-primary

context-spec ::= hier-rec {arc-rec} ' arith-primary ::= constant | rec-attr | ( arith-exp )
{, rec-id arc-rec { arc-rec}} [ WHERE .rec-sel-exp ]

arc-rec ::= arc hier-rec set-exp ::= set-term {add-op set-term}
hier-rec ::= [ UNIQUE ] rec-name hier-type set-term ::= set-primary { x set-primary}
hier-type ::= [ / role-name ] set-primary ::= ( set-exp ) | set-comst

i IE cluster-list ) / role-name ==> hier-rec SET ( elem-type [ : logical-exp 1)
cluster-list ::= item—name {, item-name } elem~type ::= rec-id item—id { , item—id}
arc 1= = path {. -path } ==> set-const .NULL | (* lit-tuple {, lit-tuple } *)
access-path ::= [ backtrack ] primitive-af lit-tuple ::= constant | <constant { , comstant}>
back-track ::= @ rec-attr ::= item-id | agg—func—primTtY

item~id ::= [ rec-id . ] item-name | item-var
query ::= GET [ ( unsigned-int ) ] target-list rec-id ::= ric-name role-uame
FROM comcext { ; context} agg-func ::= MAX | MIN | suM | AvG | counT
{FOR proc-unit [ ( qualificatiom ) 1} rel-op :i==| /= | < | > | <=| >=
[ HAVING inter-coantext~cond ] - set-rel-op ::= rel-op
target-list ::= target {, target} add-op i:=+ | -
context ::= context-name [ WHERE rec-sel-exp ] mult-op ::= * l /
context-spec -
proc-uunit ::=f :asém[ 'lngg;E ;:ec—id !dm rec-id constant ::= NULL | USER | }JATE | T
rec-i
quoted—~string number

ettt g s S T e S { I patta
ntexr-con -~ = = number ::= ums: -int . unsigned-int j}
rec-sel-exp ::= logical-exp {, logical-exp } [ e %n:dd—op 1 unsignz:-int ]
target ::= arith-exp | logical-exp | rec-id | RESULT unsigned-int ::= digit {digit }




