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ABSTRACT

Recently, Database Technology was developed rapidly both performance and ability.
Database systemn is used in many application wildly, and most popular model is relational
model. Relational model is easy to use, good applicate with business system and base on
mathematics theory.

However, relational model is not good in relation between data, because it represent
only in form of table. It can not show relation between table and relation of data on same table
precisely. Otherwise, it has not a good integrity constraint . In case that, some researcher try
new data modelling to substitute relational model.

This thesis is concerned with the design of database that have another data model,
focussing on NIAM conceptual schema. NIAM have only one data structure to represent
relation, which are meaningful and easy to understand. Addition, integrity constraint of NIAM
help high integrity of data.

NIAM has closely relation with logic theory, thus this thesis has apply inference rule
ability to NIAM database system. The NIAM database system with inference capability can

0 ! 0 . . [
inference rule, both recursive rule and non-recursive rule. I has called this database A

Deductive Database Systems Base On A Conceptual Schema
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P = Prime interest rate goes up,
S = Stock prices go down,

U = Most people are unhappy.
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1) If the prime interest rate goes up, stock prices go down.
2) If stock prices go down, most people are unhappy.
3) The prime interest rate goes up.

4) Most People are unhappy.
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P : Every man is mortal.
Q : Confuctius is a man.

R : Confucius is mortal.

nndleddeduziuldius lienefignlldd R {u Logical Consequence 484 P uaz
Q lu Propositional Logic FaifmneTnssadrevos PQ uar R liaunsossunudas
Propositional Logic 9 ’luum‘ismzwwziﬂiqa%’nﬂ15uwui’n’auya’lu?ﬁngﬂunwﬁﬁﬁUﬂ'.h First
Order Predicate Logic (FOPL) FatinnumnzaulumMIuNUANYISIInAT FOPL faamlsznay
’t'J{J: 3 dlaun terms, predicates, quantifies

wazluisuiReafufiy Propositional Logic 11ez3udasmsfmua szaondauiiumizefidn
figauesdeya sapunadedee iUl

auuAIuseImsunulszlon “x is greater then 3" Iao1¥ FOPL 1m1amnsai1dTasd
AUANSAIUA GREATER (x,y) Faaziinnmmuedt x fidunnniy @s1e1sezuedldimsavniiae
ANUTURUT (Relation)) Fuulse Toadadus s Taodoud GREATER(x,3)

ludnvuzituRertusnzunulselon "x loves y* AIONTAIUA LOVE (x,y) Faiu
YszTondii1 “Tohn loves mary” RezanansounuldTasldwiamn LOVE (john,mary)

wenanildnduudniy maunsefeedmsumdudnyasidhifedsuly ForL 14
Indurusonly plus xy) umMTUNUANUNINGYBY x4y Fofudmin  Uszloafif xal
greater then x" Avzenmnsadouldegluzlvoansaaldithi GREATER (plus (x,1),x) '

wazdai Idnaumanualiezifiu GREATER (x,3) LOVE (john,mary) GREATER (plus
(x.1).x) dmdadiuezasulu FOPL ¥adulasf GREATER uaz LOVE uinbeamnonaeas wia

P a o 1ty A o 1Y) 3 o o
1 (Predicate Symbol) ¥MEN x Ahudunls uas 3, john, mary wunaneh dinsy plus UU vty
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o o @ g U 1 [ a v H a
Handu Andumineznanlavagdifiely FOPL ezfiesdisznovey 4 wilafodiaeii @aus
o o aa ] n’: P a’ o a 9
Handu uazwSame mni fwzaunsolsenouvuindiunianald
1 4 v
dwmivilaidunds mnssdunalifeznud Hedduniusegrimmiilumsuny Mapping)
t 1 P o 1 - ] ) : o = 3 ' o
sendnmaf demnedt iy Hafdu father Gohn) ufez I lumsunuynanadonuniusuiu
1 4 ] 0
UazIsUSuN father (John) HIunoY (Term) ImgRdmiudmiiumenly FOPL udesvunotasinait
o =) < o v . ¥ [
Al n3eANFU 19U plus (plus (x,1),1), father (father (john)) A udAlumeon
v o o o ~aa [ ° Y a ' ' e a 42 yy
UATIMTUN IR YINTAlALAIEY TN TumsundserinanansuaInue s aFe 1dun
1 I~{ a [V q’: ol a H
T uag F 19UMN GREATER WunSala Aaid GREATER(S,3) 921iueia e GREATER(1,3)
I~{ I~ [ - ° o 1 v o
withum  wawniis lafmuannumnsvesdriunesss luis ez fvuannumuisuesosaoy
y ° 1 o 4 Aaa [
Tu FOPL Tagfdmuaimin P ithunTeanunowiaun (Predicate Symbol) Lag tl,...,m (umouud?
P (t1,...,tn) ADDEABY
& o & da oy ¥ o Yo A .
Warsiiruaszaomunssudsondn inensnlFRuFounanssn (Logical
. 4 2 2
Connective) Iatmioufiulu propositional Logic eldlumsa$a Formula uazga'lininiuly
FOPL 159783 muanseavus 3 uaz Vv lageziSondn Existantial 4ae Universal Quantifier Taufi
[~ a Y <2 o [ @ - 4 o s a
M0 x (Wudnlsuds vx szninetadmsy x yadi For all x) vaiefi 3x nanodadmsy x vda
b d
(there exists an x) a83aAI0t1900 11i

al = -
auuaIs Nz loa

1) Every rational number is a real number.
2) There exists a number that is a prime.

3) For every number x,there exists a number y such that x <y,

fmualitlszTon "x is a prime number” UNUAIY P(x), “x is a rational number” HNURAIY

¥ ¥ :
R(X) Hag "x is less than y" UNUAIY LESS(x,y) aarudmivissToana 3 d1du isvansadou

t 4
I

Ioglugives FOPL 1ada

1) (Vx) (Q(x) -> R(x))
2) (Fx) P(x)
3) (Vx) (Fy) LESS(x,y)

4 b4 ] .
usszisonnednyueMswouludnuussuld  Formula  uanpuiisIsenanfuiowea
Formula #1811 5ezuminnudindud 2 fifle free uaz bound Tavdulslafiogu Formula vz
= t [ i a & 1 [} LY & ' - 3]
9niSenh bound Deeriieiialusglus11ues Quantifier vosdT U UaLILQRBUNTT free fdD

’ ¥
dioAaulsiiu liidluuuy bound 1y eNuAINTIN Formula (VX) P(x,y) fauds x seifludunlsuuy

() & ar q’: o 1 [ o o @ = P
bound uAdMiuAs y Muszithiuuy free adw lsimudmvaunlsnialy Formula wilao19
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& o dd ' o H
st bound uaz free aoRtula WU (Vx) Pxy) A (Vy) Q) fands y ssifiuiauuy
bound LiaY free

] »
nngduuuiildnarnimus szt ldusannseld FOPL Tumsunuanuaiesieg

TuFiadszdriuld

2.3.1 M3UNUA1YDS Formula 11 First Order Predicate Logic

1 Propositional Logic Msunumnnemsimuamanuesalifvesaey uddmiy FOPL
wdadiosndidunlsifndemnnnd summsmssmuamsimuluy FOPL 51919558 mun 2
Uszms UszmsusnfiefmuaTamn (Domain) HazAMuamai MATu LaznIAINn 191 AT
1 Formula (Vx) P(x) 42 (3x) ~P(x)

t 4
LY o < ° t
Fuusaseeimuald Tawundy 1,2 uazdmuaald p

P(1) P(2)
T F

a ' a o [ o Y @ 1 q’: P~ =4 [
NNMIBTITISIIIHUAM gy lAedadalnudl (Vx) Px) Wthunalumsumuaunsiy
v o a : - v o a P} 1 Y 1 a o L
Px) luidusTaluisaenansdl ua @x) ~Px) WusTanszfiodades 1 arvesmsunuiily ~px)
Fluesa
[~ T |‘ a " a ]
szitu 1@ liaunsaldimaiavesmsadaseaianuesedy ForL  18lumsuaa
o n’: o v oo °
Formula laiflu T 5o F Wy szdeoifonisunuaifilsenoud1om s uavo DaueanIsuny
L\ -~ 4’4 J : <2 1 Vo U aa 9} Y =
avsenSeanTawu  oinduswnum lulasunduauvowmsama  wazldmsnoisandene

asaszymnnueila

2.4 mslsunsanSanssn (Logic Programming)
Syy T s g = v ) 4 WYt a . o ¥
nni laparauiidmanuatiutiumguniedin Logic Faezmiuldihlianuguindudou
nn  Jgmuedlymudioumudas ForL  udmsudilymesganninng  wunseiadinsi
- s Y 9/ & ad o ' a o @ LY Va
aoufame s 1Flunmsudligmine  FOPL  Fmguiiiuhfianud iy sudelfifain
v v ’
nsz laalumstnuiIneimsTueaitldun Resolution FRalay Robinson [1979] Taeflvouunag
v
Iilymiszdesegluziues Hom Clause iniu
t 4
ac At a ' P a1 o LY
35Ms Resolution fifidefnarvilszmsfie 11 Ianugndsge uaslinnuauyseiludaies
$ s 2] a P o g
F975 Resolution AINTHE Resolution umamﬂuﬂngmmmmmTﬂsaan (Prolog) [Roussel 1975]

Fufluniididonlfnnlums TusunsuFassn

2.4.1 Resolution

=

= ay a d g aa o 1Y) 3 a1 P
N Resolution 15339 udmiilu ngmsiiiait (nference Rule) sunilalasfidsani

v
muzdums1FaulasaouRunes nguf Resolution Hvdnmsdedn 1UTl Clause $1149U 2 Clause
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d' @ = 9 5 = ld' =
@11509192 Resolve AUBA Clause lavinlu Clause Y41 Literal mi‘.lumn (Positive) Lazon
d ~ a - =t a =t s n’:

Clause %% Literal fuiluau (Negative) NUNNNTAVAIAYINU 1AT Argument YD Clause M3

¥ ] E4
apatiansofives iy Unified) fuld asungietiase i

P(a) v ~Q(b,c) oy
Q(b.c) v ~R(b,c) @) .

4 = =) o d = - o N a
111999701 Clause 71 1 § Literal ftiluavfio ~Qeb,c) uvaizf Clause i 2 § Literal fian

a = o [ a o o P :
NANTAVAASINUNINLIY  Literal ntluuinuas Argument YOI 2 Literal €N150NITIIN

ar o [ s o o [ z
(Unified) 1@ wufie b Aozsaud b uaz ¢ Avesanfy ¢ ANTHNATINYBY Clause (1) LAz (2)

b 4 v b 4 ) ¥
Tae35ms Resolution #1f1® Clause 3) fataanail lazeztsyn Clause N1 (3) €I Resolvent
P(a) v ~R(b,c) 3)

2.4.2 l1laen

Yt o o

910 FOPL 18z Resolution N IAN1In3367114071 Kowalski Faiidrudifademsianiniyn
=y < v v 9
Tdsaenidfinrmmuiinivinanssn  (Logic  Language)  Mrvzamnsadunldiluniyvima

id & a v
Tusunsul® (Progeamming Langiage) uagtifitlugaisuduyesniuildsasn

2.4.2.1 lassas1aveamunllsasn

v W

nmﬂﬂiaamﬂummmaﬂaummasw “1‘1’1'1umsunﬂmmﬁtﬁm 194AUTAY (Objects) LAz

mmﬁu‘wuﬁiumnmnuu ﬁ’J’t]El‘NL‘Bu'il'lﬂﬂSUTUﬂVl’J'l "John owns the book” 519U UARIY

Y

FuusFo Ownership (Msiifudrveq) sendnedag “john" uaz “the book” HaZUBNIINTAIY
ﬁnﬁ’uﬁu vedouilunnuduius AT nde iz "john” Wudrveamisde uamiadolyld
o
Huid19ea "john"
1 v @ o ] =2 dyd 1y v < o a o 1 [ ]
uannuduRusnnantln i ldnnefanudiiussennadagaue . wu 9n
o @ @ = PRy o as d
Uszloaiidl "The jewel is valuable” WuABANUFURUTNIAOITRINLTAY “jewel” AfD “being
=& o Y1 Y 1t @ A & v w LY R o Y o
valuable” Fe9zmu1dn1 ifiSnagdndimilafesduwuide Tunw Tusaenfezdosiimssinua
@ @ s ] dy ; Tar ¢t ° s v
AnuFuRus ludnyuziruil uazluegiuiusissheeuiunes lllsnulugduunla
LY

t < S wa @ w o t o de o A 1=
agelsimuluTdvaemiudalisduuuanuduiusseniniagiddyfideesdeenainds

@

=4

(=3 =] ' P a . 1 = o e dX &' @
agonguuuvily neuiisnzSuradims@ouldsunsy anuduius lugiuuwiu Taoaluin
Qs 9 LY vy P 1Yo ) y a Y. .4 '
Unezquineiuiuegud  Tasiisiotesg luds  wudemsldnglumsefuionnuduiusseznang
’fﬂqﬁ‘lﬁ"] wu nndszleain "Two people are sisters if they are both female and have the same

g 1 :: [~ s H 4 &' I a o ta @
parents” FIMeANUIINITBIRUITIY sister fuTudioniaesnudiududuaziivewido Tiu

P Y 1 ¥ @ o ' v ' o = '

e ldnanfwnuduiui lugduuudieg udh deliisfezndnfims Tusunsunimn

Tusasnlunsuiimes Fe9zUseneudlodunsuds il
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'3 a a LY v o 3 [ Y :
- MUUARIIUDI (facts) mmnmﬂquazmm?mwuﬁszmwmquu

»
LY

o P o v o o ] [y

- fainuang Rule) Nerfuiaquazanuduiussenineiag

° a a P LYY o @ 1 o .’,'

- 0110 Query) Aideamsifivadufedtutaquazanuduiusseniaiagiu

' ' ¥
Avtugd minsfmuangifoany sister #lananluuda nmumnsiowTdsasnd
I~ LY [ 1 o
Mary taz Jane 114 sister funeli Tusaonvzdumiunlddmuaesls 13 uTusunsuthe vas
o d ' & 4 o d o a o Vo o FY

MNTUAILABYI yes 138 no FanezuRuNaNuITdn ladmua I3 ulsunsiu asandeq
o a4 . R R v o Yo @ d 9y o Yada '
fungisidimualinield  dulumnezuesldaudnemuldinn iy TsaemiuuteSsfifisaud

- d a ° a c‘: 1 .’5
L'ﬂumnummvsatmzng uazmmmms01um‘smﬂma'umnmm%iauaznauummu

2.4.2.1.1 AINA34 (facts)

L4 ¥ ]
TuduusIIF192AE1I0N facts (HgINUINGANY- auudalundeamssimualunivisasn
' $ o = o v =t [ - ;l
31 "John likes Mary" 340921300 2 81309 Mary 1182 John HAZILTUNNUTURUTTN likes 11a

v ¥
1‘143'1 'IH'II']JS’C"IﬂﬂL‘in MUUAANNITIUAN
likes (john,mary).

9 g 1A Ao @ v o &
c“ﬁmzmu‘numuﬂmﬂty 3 MIUAIU
4 @ [ a Y] v o
- FBVRINANINAUWUS (Relation) Hazing (Objects) sxAvASUAUAWSHYIAAUEN
=t @ W J v 1 Y g 4 [
- wwdeudsunnuduiusneunasAuudaziagdonToamane *" uaglfinTeamneraudy

ATEUNNINY

- szdoaldaTeanuie " Yafie facts

T4 ° v @ o o Y u o A
lﬂJali'lvlﬁ’ﬂ']'ﬂuﬂﬂ'.]'mﬁllwu‘ﬁ53”1141ﬂq1ﬂﬂ1%’ facts ll?l']ﬂﬂvlllﬁ'Iﬂztiﬂﬂifﬂ'llﬂ\iﬂ'nll

€

@

' a =t t o J v - 1 o
URUT IS AR (Predicate) URSITUNIAALIADI Arguments A9UU fact N likes (john,mary) N

18

a e o sa ot od o‘: 1 4
FhuwIAuaiill 2 Argument Uags U Argument TunsAlwavztivhlafld ded 1 July wazlu

Tisaennguuea facts 9256071 database

2.4.2.1.2 #1979 (Questions)

B

dem ladmuaanueSanalsems WiduTuseen sawnsasenwilymuiedald lu

. L4
muTdsaendinmeslinnundiwiy facts mndundezlinTosminefruminiu 15y
7- owns(mary,book).

o [V} 1 = ' o 5 4 o
M0 INAIaNfEianumnen may Thudives vook wiell wazdieisioudinn
aana1afuTysaen TidsaonvzAunily database U99UIN fact danamdivualiniely wind

od 1 a : 3 1 a 3 ay
Tisaonfezadud yes Tnziu9zasud no UMM database Ao 11
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likes (joe,fish).
likes (joe,mary).
likes (mary,book).
likes (john,book).

) 1 4 ) »
o 1e fact Wavualulysasn uazwminsiorusianude 10 Tusasndezasumuussia

[ -=' o
a9 lUsoudiay

?- likes(joe,money).
no

?- likes(mary,joe).
no

?- likes(mary,book).
yes

? king(john,france).

no
Tunoudel 5rvzaaniehomludnyaziin lasthaf mary vou

2.4.2.1.3 A3uls (variable)

vnfisunsgamnsoon Ididnuasii Does John like Mary? Fq9zlddmeuly
ANBMEYDI yes 50 no uAFMTUA 0N TUSANUEYBY “Does John like X" 1571 lMs 1091 X unu
¢l uddmiuTusaenuds s ifvanldFemmenini wediensaldfelusnumsves X
Tumsunuing TagezSonndus (Variable) uaz‘luTﬂsaaﬂ%:“l%'ﬁv?i?ruﬁ'uﬁ'wﬁ'ﬂysﬁ'ﬂmy"lu

mMsunuanls

]
= as

-e'l a ' Y t .’f S ) 1 o o
dieTulsaenowilyminlidusey Tusasnasdumiriu facts ianuaiifiogdausudianmi
' [=4 - aa a A
1 :- likes (john,X) ta¥ database 990U T1lsapnfosnnoiiosn wWIAWANYE likes tasl john

i o 3 od o o o a n’a‘ 3 ° '
(1lu argument 62030 1INTUNILUNU X A28 argument FIT1 2 voaWSAMIU Faez ldmaou
X = book

2.4.2.1.4 fu¥ey (Conjunctions)

v } 4
auuddusnmnidianududeuiulysn i "Do John and Mary like each other?”
am & 4 o S o < ' ' s g ' .
Tuilafisszmdneunfeduusnisgnm1in John likes mary. 503 91MTuf9z01u31 mary likes
[ n‘: =1 " o 1 H 10
John. 38l Aniuszmudidnlsenoudae 2 dhuuiwdes sub goal) #iTdsasnezdoam uas

< 5 ] [ . dy
o ludnvastivziims 1 fissunuazaunson ldlushvuzde 1Ui



SHRTHTBARMIIAN - aedlinaimanssy

?- likes(john,mary), likes(mary,john).
avuAIusl Database

likes(mary,food).
likes(mary,wine).
likes(john,wine).
likes(john;mary).

lufthnsoanue " wlfludnuazanumnei "uaz” (And) uazlfututhwusdesii

4 o

o o o '
Uszneufutiudwey Wedwuveuthming (Goa) fifuds " galdlulusaen Tusaense
WU fact Rareandesfiuusazithminedeslusion madl fact Neeandeerunng hmne
] o o 3 a 4 o 4 dd;’ < 1 - c
gy Tisaennezldfmeudn yes dnsriuneeiiu no Felunsdifivzmuldhudhnued 2 Sufe

b
@

a Qo .

aaiuimeuIuiiu no
Vo 4 Yo LA a A o oo v 1 ay 3 ] o

ms‘lmﬂ'wvem.tazms"lwmﬂsmmsn‘lmmnu lwamummwcﬁumaumm% $U N

.- . v v

014N "Is there anything that John and Mary both like?" nnmouiidseaeumothmunedesdail

.  d
MMIMNUUNBE X 7| Mary FouUaEIMIUMIT John FoU X Wudedfunse 1 muisadou

¥
Aunw Tusaon'ldaail
?- likes(mary,X),likes(john,X).

o ] o
Tusaonvznneumdnovveuthveusnnou winwudlwrousaly Database five
° - 3 v P t o o
woowmmaouveuimined 2 aoly mawuduthmned 2 aglu Database fivzldfnovesn
t < = o a ' dy 4 o o ]
n et lsimnlunsdivesmaniudnvuzisuil Tusasnszadie Marker Suindmsuudazidh
[ [ = a o 4 < o
gy msizmniuthmunen 2 Badumsiuin Tsasnfeedunuthvinef 1 1y Database
' a A 9 & a 9 [ Y3 " - =4 T . &
AonnEumemmnsuduiTeandosiuithmuousnlasn na'lnauiisiSondn backwacking ¥4
o Y] ar P 9y 9y dd’ o
Hudnuuzmmzdvesmmnllsaen uazieldidrlenalnlums backtrack ATuapangmisi
¥ ¥
NUNALIUADUAIN

vinfoyaAufii U uazdiowAn

?2- likes(mary,X),likes(john,X).

[

+ likes(mary food).

likes(mary,wine).
likes(john,wine).

likes(john,mary).

N aN em e
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[~ ] - [] ] a a’:
wwmududhminousn § face fiaeandosegiugudoyaldun likes(mary,food). fatiu

1 a ] [ g a’: o
Marker vouthvinousnozegh fact Mna1s waz X AvediAuiiy food BIMINZWIIIUMIAIABY

a oA . 8 n
vaathuneh 2 Ae likes(john,food). 4413t lu Database

?7- likes(mary,X),likes(john,X).

> likes(mary food).
likes(mary,wine).

likes(john,wine).

- likes(john,mary).

:: o ° a a o t 1
NUUNTLNINTT backtrack Tﬂﬂmmmu‘um X vlﬂllﬁ:‘fl'lﬂ'liﬂ']ﬂ']‘llﬂﬂ X Tnummﬂmuw

] ' a o o v & o Yo 3 A s .
#osusn Ao AN Marker vouthwinousnd'd Fefezldmasuan X Jaudu wine

?7- likes(mary,X),likes(john,X).

likes(mary food).

» likes(mary,wine).
likes(john,wine).

likes(john,mary).

o o a < . . . 3 t At [
nniunszmimouveuthimungf 2 ffle likesGohn,wine) ¥3131n7313i 11 Database 9

s & def a o ' .
Muneeuihmnefituse uazlddmouin X=wine

?- likes(mary,X),likes(john,X).

likes(mary food).

> likes(mary,wine).

———— likes(john,wine).

likes(john,mary).

2.4.2.1.5 ng] (Rule)
Atvias1ABIM s IzadIdNuFUWLS A9 “Tohn likes all person” Min1ezadiuily fact

A o < 9 9/ v o Jdao [ dy
oAy u Database AWADIATNANIVANAUTAUNNAU AU

likes(john,david).

like(john,mary).
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a 3 < o o o ] a’
uazn1ms11wuﬂu1ﬂﬂunﬁm’ﬁ"lﬂ°lu Database ﬂﬂzﬁﬂﬂﬁ?’ldﬂ'ﬂﬂﬂﬂﬂﬂﬂuaﬂHﬂl:l‘Buu
J a’: o 1 dy of v o P 1 ] 9/ v a
VUUINNAT 114?3!ﬂ}Jm3&‘5““‘331?1'“vl.ﬂTIL‘IJNE‘IJLL']J‘IJ‘/IvhJﬂZﬂ']ﬂﬂl’)ﬂ'lﬁ.I‘IN'INOU'l\w\l HasvmInigwmu
Y & - & o o d - o '
Aadngduyumnilveslisaeniony Rule) Fudugtuuuimmnzfumsifiuanusialudnyusidu

a" T Y o d’
fin7 vz'lagad
likes(john,X) :- person(X).

TaofinSeanune = szumunuMILYeY it ﬁ'ufu‘luﬂ'Jmf‘fnﬁuf&’fm’fm:ﬁmm
MW7 “Tohn likes any object provided it is a person.” Favzdaung 14 ng Avzlinnuvanomiou
ﬁ'mflumsa%ﬁammﬁ'uﬁ'u{‘ijum‘lnﬁuummﬁuﬁ'uﬁ'nfh Fomnzuerihthandaveanisaning
= Hudhunesuasmadhvanedussfiee ldsmoussnin

wazio Miianud ladunalavesmsldnglulusaen  isezassanuAteyauazadieng

d? 9 v q’
Yunuudeyane 1

male (albert).
male (edward).
female (alice).
female (victoria).

parents (edward,victoria,albert).

parents (alice,victorai,albert).
uazungd

sister_of(X,Y) :- female(X),
parents(X,M,F),
parents(Y ,M,F).

Taofinnuduwus sister_of ﬁgunmuﬁqmmﬁ'uﬁ'uﬁ'ﬂm X uaz Y ‘Famuioaiu X
@y sister v81 Y siin X Wudndanasivewideatu uasdloisiani - sister_of(alice,edward).
Tilsaonfveiaumuduneude i

- vinfowidlofumly Daubase Avrwuit sister_of HungiieznSoufoufise 149
X=alice 112 Y=edward 91014 T1lsaenfiznnouiisenidnovueathninodesia 3 de'l

- afwsneshimsdumh female(alice). (Huasan3e'l Fadernuiuusieraiufezi
msfunuthnined 2 de'ly

- 910 parents (alice,M,F) 9z1891 M=victoria 1Az F=albert

o & t o
- MINNTUAILAUN fact parents (edward,victoria,albert) Fal51ngfilugudoya
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o’: o’: R o J ' o’: = a a .‘,'
ﬂ'lﬂ'ﬂ'NG‘IEl'Ll'YN'HMﬂ'YIN']'HUWﬂﬂZWU’ﬂﬂ’J'liJlﬂ'mlJ'lUUBU"M 3 1Huesa muuTﬂiaanﬁﬂ:mau
ar 1 1 o 1 o o’: o o
nAUINI1 yes ogN Ishamludveingudunannsofigunsansinuludnyaeyes  sister_of
] Y ¥ < o g Y o
(alice,X) ‘lﬂﬁﬂﬂ'w mana"ln’lumsmmﬂam’mn;]unﬂzﬂawnuna"lnmsmmmmmumsum
z ] Y & v ::ay any o &' ay )
FIUMINITNT backmrack »Y mwz"lunan“luﬂu ua:'ﬂ"lﬂﬂmammwuﬂu IWBL{JNIIN'JYI'NHE}&’I{]N

nguiuguiiez1dluunds

wilafedads

[1] John Malpas : "Prolog : A relational Language And its Application" Prentice-Hall
International Editions

(2] W.F. Clocksin, C.S. Mellish, "Programming in Prolog", Springer-Verlag Berlin Heidelberg
New York Tokyo,1984
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U9 1899983 NIAM

3.1 yuydiaeadaya NIAM (The NIAM Conceptual Schema)
b 4
uvusaesdeyauvyuueufaduiulay Prof. G.M. Nijssen Hag E. D. Falkenberg 1At
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Tutorial group Time Room Student# Student name
A Mon 3 p.m. CS.718 302156 Bloggs FB
180064  Fietcher JB
278155 Jackson M
334067 Jones EP

B1 Tue 2 p.m. E-B18 266010 Anderson AB
348112 Bloggs FB

= - )
AT 3-1 TIENIUNTODIIANTYHYOIUNANY

o < o ¥ [ 3 =t oy " a 4:’ 4
nniusnehdeyalumsndinaruidsuldegluglves  "anusiaiugur s

] ¥ as = Y
Elementary Facts (51 91n90yaluussiausnisiansadouldily

Tute group A meets at Time Mon 3 p.m.
Tute group A is held in Room CS-718.

; Student 302156 belongs to Tute group A.
Student 302156 has Name 'Bloggs FB'.
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The STUDENT with student# '311308'
studies

the SUBJECT with code ‘CS112.
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The SUBJECT with code 'CS112'
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the STUDENT with student# 311308’
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The Person with Name 'Adams B’ drives the Car with reg# 235PZN'".
The Person with Name ‘JTones E' drives the Car with reg# 235PZN".
The Person with Name 'Jones E' drives the Car with reg# '108AAQ".
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Student
(surname)

Subject
(code)

Adams
Brown
Brown

4
4
5

Scores Rgtmg
(rating#)
Adams CS100 4
Brown CS100 4
Brown CS112 5
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3.2.3 Y1ABUN 3 Trim schema and find derived fact type
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Article Wholesale Retail Markup
Price (S) Price (3) (%)
Al 50 75 25
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A3 50 70, 20
Ad 100 130 30
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Person Degree Subject Rating
Adams BSc CS112 7
Adams Bsc CS110 6
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Collins Bsc CS112 7
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Person © Subject Rating

Adams CS112 7
Adams CS110 6
Adams PD102 7
Brown CS112 6
Brown PD102 7
Collins CS112 7
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Jones E F - 2
Smith J M T -
Blow J M B -
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3.2.6.4 Occurence frequencies
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1986 LA HD 700
1986 LA FD 4000
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1987 LA HD 2000
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AND T1.ROLE_GROUP <> T2.ROLE_GROUP ;
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(1) TABLE OBJECT_TYPE

OBJECT_NAME

KIND_OF_OBIJECT

CHAR(20)

CHAR(10)

(2) TABLE LABEL_TYPE

OBJECT_NAME TYPE_NAME LABEL_ORDER
CHAR(20) CHAR(20) CHARC(S)
(3) TABLE SUBTYPE
SUB_NAME . SUPER_NAME
CHAR(20) CHAR(20)
(4) TABLE ROLE
ROLE_NAME ROLE_TYPE RELATION_NAME RE)LE__ORDER
CHAR(20) CHAR(10) CHAR(10) CHAR(1)

(5) TABLE OBJECT_ROLE

ROLE_NAME

OBJECT_NAME

CHAR(20)

CHAR(20)
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(6) TABLE NESTING

ROLE_NAME

RELATION_NAME

CHAR(20)

CHAR(10)

(7) TABLE RELATION_TYPE

RELATION_NAME

KIND_OF_RELATION

CHAR(10)

CHAR(10)

(8) TABLE ROLE_GROUP

ROLE_NAME

ROLE_GROUP

CHAR(20)

CHAR(10)

(9) TABLE CONSTRAINT

CONST# KIND_OF_CONST CONST_NOTE
CHAR(10) CHAR(10) CHAR(1)
(10) TABLE CONST_ROLE
CONST# ROLE_GROUP
CHAR(10) CHAR(10)
(11) TABLE OBIJECT_CONST
CONST# OBJECT_NAME
CHAR(10) CHAR(20)
(12) TABLE RANGE_CONST
CONST# MIN_NUMBER MAX_NUMBER
CHAR(10) CHAR(5) CHAR(S)

(13) TABLE MEMBERSHIP_CONST

CONST#

MEMBER

CHAR(10)

CHAR(10)




(14) TABLE SUBSET_CONST

CONST# ROLE_GROUP

CHAR(10) CHAR(10)

(15) VIEW SUPERSET_CONST

CONST# | ROLE_GROUP

CHAR(10) CHAR(10)

CREATE VIEW SUPERSET_CONST AS
SELECT TI1.CONST# , T1.ROLE_GROUP
FROM CONST_ROLE T1 , SUBSET_CONST T2
WHERE T1.CONST# = T2.CONST#
AND T2.ROLE_GROUP <> T1.ROLE_GROUP ;

(16) TABLE FREQ_CONST

CONST# UPPER_LIMIT LOWER_LIMIT

CHAR(10) CHAR(S) CHAR(S)
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(Mapping information)

Normal |
Fact Type
Table_name
(T_name)
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Object Type
(Obj_Name)

Kind_of_Obj

Data Type
(Typename)

Entity Type

Role
(role_name)

a
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(1) TABLE UNIQ_REF

as 1 ¢ < 'Y [V y
doyanuuiadunuade 11 danldnadwionnun due luil

ENTITY_NAME

RELATION_NAME

ROLE_NAME

LABEL_NAME

COL_NAME

CHAR(20)

CHAR(20)

CHAR(20)

CHAR(20)

CHAR(20)

(2) TABLE NONUNIQ_REF

ENTITY_NAME

RELATION_NAME

LABEL_NAME

COL_NAME

CHAR(20)

CHAR(20)

CHAR(20)

CHAR(20)

(3) TABLE NORMAL_FACTTYPE

t

RELATION_NAME

TABLE_NAME

CHAR(20)

CHAR(20)

(4) TABLE REFERENCE

RELATION_NAME

TABLE_NAME

CHAR(20)

CHAR(20)

(5) TABLE PRIMARY_KEY -

-

~ =

TABLE_NAME

COL_NAME

CHAR(20)

CHAR(20)

(6) TABLE DERIVED_FACTTYPE

RELATION_NAME

VIEW_NAME

DERIVED_DEF

CHAR(10)

CHAR(20)

CHAR(100)
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Fousnn3tant sSuudnuse NN
OBJECT_NAME 20 iudufiuFoves Entity n3e Label
KIND_OF_OBJECT 10 (AUiTAYD9 Object_Name ("LABEL", "ENTITY")
TYPE_NAME 20 Fistud Object_Name i downhfuarreuds

wituteyadiusdnls wu c1o Swaushess 10
A18nus, N10 Mauavvia 10 nan dudy
LABEL_ORDER 5 HusrdmuadiduaduavIify Label do 1
Entity (1,2,3,4,5,...)
SUB_NAME 20 $o Subtype ¥84 Entity
SUPER_NAME 20 ¥ Supertype 84 Entity
ROLE_NAME 20 Foves Role
ROLE_TYPE 10 ¥1iA¥09 Role ("NORMAL","NESTING")
ROLE_ORDER 1 A UARIRLYD Role ;'(1,2,3.4,...,9;
RELATION_NAME 10 Fovoannuduiug (ﬂzlﬁu?}aﬂawﬁﬂmmn?q
. oz Fevoeriindreda)
KIND_OF 10 ¥iaveIn NUFNRUT ( "F_NORMAL", "
RELATION F_DERIVED","REF")
ROLE_GROUP 10 NFNYDI Constraint
CONST# 10 ID 499 Constraint (C1,C2,....Cn)
KIND_OF_CONST# 10 ¥HAvDI Constraint Tnsasiing 7 yiindafl
(UNIQUE, EXCLUSIV, EQUAL, SUBSET,
RANGE, FREQ, MEMBER, MAND)
CONST_NOTE 1 1 Flag wanainsidiinisi¥nConstraints
w3l (N Tidn, ¥i9n)
MIN_NUMBER 5 mmﬁdw?ﬁa’ﬂums fMMUA Occurénce frequency
“Auitumd iy
MAX_NUMBER ‘ 5 ﬂ'nuﬁ'uuﬁ'mumsﬁmuﬂ Occure.nce frequency
uss Y
MEMBER 10 andnfitainunly Membership constraint
wuiduandeva Widufidmus




UPPER_LIMIT 5 Wumdnaviinniigafiiy1dluusdas Object
LOWER_LIMIT 5 Humdaaviidesfigafiiy 1@luudas Object
ENTITY_NAME 20 Soioudn

LABEL_NAME 20 oimida

COL_NAME 20 Fonodu!

TABLE_NAME 20 Fomsn

VIEW_NAME 20 Fo

DERIVED_DEF 100 qAs A 19Im Derived
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SELECT X,Z
FROM P1,P2
WHERE P1.Y =P2.Y ;
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Major_In (X,'AI') <-- Take_Subj (X,'CS345").
Major_In (X,'Database’) <-- Take_Subj (X,'CS314").
Major_In (X, Statistics') <-- Take_Subj (X,'MS312"),Take_Subj (X, MS390")
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INSERT INTO Major_In
SELECT STUDENTYAT
FROM Take_Subj
WHERE SUBJECT = 'CS345";
INSERT INTO Major_In
SELECT STUDENT, Database’
FROM Take_Subj
WHERE SUBJECT = 'CS314' ;
INSERT INTO Major_In
SELECT STUDENT, Statistics'
FROM Take_Subj FT1,Take_Subj FT2
WHERE FT1.STUDENT = FT2.STUDENT AND
FT1.SUBJECT = 'MS312' AND
FT2.SUBJECT = 'MS390' ;
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R1 : Prereq(X,Y) <-- Imm_Prereg(X,Y).
R2 : Prereg(X,Y) < Prereg(X,Z),Imm_Prereg(Z,Y).

Query : Prereq(X,Y) ?
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Fofmua CG Aeauduning (VES.P) Taoi

() N fudavne Node Tasfiuday Node ssumunsiag Literal fifnduly DB
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1Q ————— start clause
start literal
exit edge
1
DO | =D1 | =E1 D1" | =C1
n | v ¢
closing D1 | -D2 | -E2 D2" | =C2
edge T
y
D2' | -D3 | =E3 D3"
),’
-En+1 Dn+1 Dn' Dn" | 2Cn
x
— B i
end clause
end literal

7UA 10-1 uvunati/ves Potential Recursive Loop (PRL)
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R1:S X1,Z1) <-- M (X1,Y1),T(Y1,Z1).
R2: T (Y1,Z1) <~ S (Y1,WI1),P(W1,Z1).
R3:T (Y1,Z1) <-- F(Y1,Z1).

& [ 3 at Y v Yo ay
Fangaenanamsafouliegiuglves Clausal Form 1Al

Cl : ~-MX1,Y1), ~T(Y1,Z1),S(X1,21).
C2: ~S(Y1,W1), ~P(W1,Z1),T(Y1,21).
C3: ~F(Y1,Z1),T(Y1,Z1).

Query : S(X,'a").
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Laz9nNna1Iuus192 18, Augmented Loop Residue U84 PRL 91471fi
S(X1,Z1), ~M(X1,Y1), ~S(Y1,W1), ~P(W1,Z1).

»
uazez 14 Augmented Exit Expression fI3U

S(X1,Z1), ~M(X1,Y1), ~F(Y1,Z1).
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t(y1,z1) s(y1,w1) 1p(w1,z1)

t(y1,z1) f(y1,z1)

gﬂﬁ 10-2 #138£19984 Potantial Recursive Loop

Lﬂﬂﬁii}ﬂ'ﬁyﬂ‘lﬂ PRL (5171014 Augmented Loop Residue {0iZ Augmented Exit Expression
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Algorithm
[1] For each recursively defined deducible fact type, construct a PRL. The predicate
representing the fact type is the query which  indicate the starting clause.
[2] Resolving the PRL from the starting clause by using the Henschen-Naqvi method to
obtain the augmented loop residue and  augmented exit expression.
[3] Derive a corresponding relation for each non-recursive rule which defined the deducible
fact type by using the mapping from  Horn-clause rules to derive relations.
[4] Derive a corresponding relation for the augmented exit expression by using the mapping
from Hom-clause rules to derive relations.
[5] Set MAIN := the augmented loop residue.
Set SUB := the augmented exit expression.
[6] Repeat until TERMINATE:
[6.1] Set RULE := MAIN.
[6.2] Replace the predicate representing th‘e deducible fact type in condition part of RULE
by the condition of SUB.
[6.3] Derive a corresponding relation for RULE by using the mapping from Hom-clause
rules to derived relations.

If the derived relation is an empty set,

then set TERMINATE := True;

Else set SUB := RULE; TERMINATE := False.

[7] The corresponding relation of the deducible fact type is union of all the derived

relations ontained from [2] to [6].

1] } 4
NAFBEIARIUIN MF 1ae T 15w EDB uas ST iy DB 1

wld Augmented Loop Residue fio
S(X1,Z21), ~M(X1,Y1), ~S(Y1,W1), ~P(W1,Z1).
uazez 4 Augmented Exit Expression ﬁ'sl'g
S(X1,Z21), ~M(X1,Y1), ~F(Y1,Z1).
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9 Clause Yiaaoafiamnsoilioulugiluss Logic 1ddail
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S(X1,Z1) <- M(X1,Y1),5(Y 1,W1),P(W1,Z1)
S(X1,Z1) <- M(X1,Y1),E(Y1,Z1) '

y v 1 4
HazeIN Clause MTDITU szansoadngiuu lniinu3n15409 Henschen oy Nagi
Y o d’
Tadatl

SX1,Z1) <- M(X1,Y1),F(Y1,Z21)
S(X1,Z1) <- MX1,Y1),M(Y1,D1),F(Y1,21),P(W1,Z1)
S(X1,Z1)<-M(X1,Y1),M(Y1,D1),M(D1,D2),F(D2,D3),P(D3,W1),P(W1,Z1)
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wnengierdeduiildiunun SQL e INSERT waveausiazngaelumsta Faninngdhadud

s1inade SQL 1daadeluil

INSERT TO S

SELECT M.NAME],F.NAME2
FROM M/F

WHERE M.NAME?2 = FNAME]

INSERT TO S

SELECT FT1.NAME!,P.NAME2

FROM M FT1,M FT2,FP

WHERE FT1.NAME2 = FT2.NAME! AND
FT2.NAME2 = FNAME! AND
F.NAME2 = P.NAME]

INSERT INTO S

SELECT FT1.NAME1,FT5.NAME2

FROM M FT1,M FT2,M FT3,F,P FT4, P FT5

WHERE FT1.NAME2 = FT2.NAME! AND
FT2.NAME?2 = FT3.NAME1 AND
FT3.NAME2 = FNAME!1 AND
FNAME2 = FT4 NAME1 AND
FT4.NAME2 = FT5.NAME]
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R1 : Prereq(X,Y) <-- Imm_Prereg(X,Y).
R2 : Prereg(X,Y) <-- Prereg(X,Z),Imm_Prereg(Z,Y).

Query : Prereq('Database’,Y) ?
a9y o 0 dy
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Imm_Prereq('Database’,'Data Structure')

Imm_Prereq('Data Structure’, Programming Language")
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uazvez 1@ Augmented Exit Expression dhu
Prereq(X,Y), ~Imm_Prereq(X,Z), ~Imm_Prereq(Z,Y)
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Prereq(X,Y) <-- Imm_Prereq(X,Y)
Prereq(X,Y) <-- Imm_Prereq(X,Z),Imm_Prereq(Z,Y)
Prereq(X,Y) <-- Imm_;Prereq(X,Z),Imm_Prereq(Z,D1),Imm_Prercq(Dl,Y)
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typedef struct PREDICATE (
char p_name([15];
char parameter{10]{20];

unsignéd char param_flag[10];
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unsigned char n_edge_flag;
struct {
struct PREDICATE *rule;
unsigned char flag;
}s_rule{10];
struct PREDICATE *n_pred; oo -
I
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E 4
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char p_name[15] : fuFoveanian Fafinnueigaga 14 da
char parameter[10][20] : AUDISAIMLRVBINTAWA Felianueagega 19§ waz
P inudgega 10 915RMA
unsigned char param_flag[10] : UnanuaaiaaIuzyeders namua
unsigned char n_edge_flag : UHANUEAITDIUSYDINT ALYA
struct { !

struct PREDICATE *rule;

unsigned char flag;

} s_rule[10] '
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ancestor(X,Y) <- parent(X,Y).
ancestor(X,Y) <- ancestor(X,Z),parent(Z,Y).

i
ancestor parent
ancestor ancestor parent
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CREATE VIEW DIRECT_RULER (RULER, BOY)
AS SELECT T1.EMP#, T2.EMP#

FROM F3 T1, F4 T2, F19 T3

WHERE T1.EMP# IN (SELECT EMP# FROM F?3)
AND T1.DEPT_NAME = T2.DEPT_NAME;

ruler(X,Y) -> direct_ruler(X,Y);
ruler(X,Y) -> ruler(X,Z), direct_ruler(Z,Y);
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71 F1 (DeptPersonCount)
CREATE VIEW F1(DEPT_NAME, PERS_NR)
AS SELECT DEPT_NAME, PERSONAL_COUNT
FROM DEPARTMENT; ’

77 F2 (DeptBudget)
CREATE VIEW F2 (DEPT_NAME, BUDGET$)
AS SELECT DEPT_NAME, BUDGET
FROM DEPARTMENT;

7 F3 (DeptHead)
CREATE VIEW F3 (EMP#, DEPT_NAME)
AS SELECT EMP#, DEPT_NAME
FROM DEPARTMENT;

7 F4 (EmpDepartment)
CREATE VIEW F4 (EMP#, DEPT_NAME)
AS SELECT EMP#, DEPARTMENT
FROM EMPLOYEE;

31 F5 (EmpHoliday)
CREATE VIEW F5 (EMP#, H_DATE)
AS SELECT EMP#, HOLIDAY
FROM EMPLOYEE;

7 F6 (EmpSalary)
CREATE VIEW F6 (EMP#, SALARYS)
AS SELECT EMP#,SALARY
FROM EMPLOYEE;

T F7 (EmpBobus)
CREATE VIEW F6 (EMP#, BONUSS)
‘ AS SELECT EMP#, BONUS
FROM EMPLOYEE;
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71 F8 (EmpPhone)
CREATE VIEW F8 (EMP#PHONE#
AS SELECT EMP#,PHONE
FROM EMPLOYEE;

37 F9 (EmpGender)
CREATE VIEW F9 (EMP#, G_CODE)
AS SELECT EMP#, GENDER
FROM EMPLOYEE;

-

37 F10 (EmpDegree)
CREATE VIEW F10 (EMP#, D_CODE)
AS SELECT EMP# DEGREE
FROM EMPLOYEE;

A3 Fl11 (ManagerCar)
CREATE VIEW F11 (EMP#, REG#)
AS SELECT EMP#, REG#
FROM MANAGE_CAR;

1 K2 (Manager#)
CREATE VIEW F12 (EMP#, LICENCE#)
AS SELECT EMP#, LICENCE#
FROM MANAGER;

71 F13 (MarriageEmployee)
CREATE VIEW F13 (EMP#, Y_AD)
AS SELECT EMP#, YEAR
FROM MARRIED_EMPLOYEE;

7 Fl4 (EmpBranch)
CREATE VIEW F14 (EMP#, B_NAME)
AS SELECT EMP#,BRANCH
FROM EMPLOYEE;

137



7 F15 (Branch)
CREATE VIEW F15 (B_NAME, CITY)
AS SELECT BRANCH_NAME,LOCATE
FROM BRANCH

772 F16 (Selllnfo)
CREATE VIEW F16 (B_NAME, DR_CODE, Y_AD)
AS SELECT BRANCH, DRIVE_KIND, YEAR
FROM SELL;

27 F17 (SellQty)
CREATE VIEW F17 (B_NAME, DR_CODE, Y_AD, QTY_NR)
AS SELECT BRANCH, DRIVE_KIND, YEAR, QTY
FROM SELL;
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Mendatory 91U 5 ADUALAUA LAZADUALAUS Range, Membership, ‘Occurrence Frequency,
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ArdmSunauauaud C1
SELECT COUNT (DEPT_NAME)
FROM F1;
SELECT COUNT (DISTINCT DEPT_NAME)
FROM FI;

A3 dmIuneuaunud C2
SELECT COUNT (DEPT_NAME)
FROM F2;
SELECT COUNT (DISTINCT DEPT_NAME)
FROM F2;
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73 dmTuneuauAud C3
SELECT COUNT (DEPT_NAME)
FROM F3;
SELECT COUNT (DISTINCT DEPT_NAME)
FROM F3;

A3 dmiunouauaud ca
SELECT COUNT (EMP#)
FROM F5;
SELECT COUNT (DISTINCT EMP#)
FROM F5;

AIdmiunouruaud Cs
SELECT COUNT (EMP#)
FROM Fé;
SELECT COUNT (DISTINCT EMP#)
FROM F6;

A3 dmiunouauaud Cs
SELECT COUNT (EMP#)
FROM F7;
SELECT COUNT (DISTINCT EMP#)
FROM FT7,

A3 dmiunouauaud C7
SELECT COUNT (EMP#)
‘FROM F8;
SELECT COUNT (DISTINCT EMP#)
FROM Fg;

A3 dmiuneuauaud C8
SELECT COUNT (EMP#)
FROM F9;
SELECT COUNT (DISTINCT EMP#)
FROM F9;
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A dmTunouaIAUA C9
SELECT COUNT (EMP#)
FROM FI0;
SELECT COUNT (DISTINCT EMP#)
FROM FI0;

AsdmsunouuANd Cl1
SELECT COUNT (EMP#,REG#)
FROM F11;
SELECT COUNT (DISTINCT EMP#REG#)
FROM F11;

fr3dmiunoumuaud C12
SELECT COUNT (EMP#)
FROM F12;
SELECT COUNT (DISTINCT EMP#)
FROM F12;

A3 dmiunouduaud C13
SELECT COUNT (EMP#)
FROM F13;
SELECT COUNT (DISTINCT EMP¥)
FROM F13; '

.
=]

AsdmSunouauaud C14
SELECT COUNT (EMP#)
FROM F14;
SELECT COUNT (DISTINCT EMP#)
FROM Fl4;

f3dmiuneuauaud C1s
SELECT COUNT (EMP#)
FROM F15;
SELECT COUNT (DISTINCT EMP#)
FROM F15;
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fsdhnTuaeuauaud C16
SELECT COUNT (B_NAME, DR_CODE, Y_AD)
FROM F1¢;
SELECT COUNT (DISTINCT B_NAME, DR_CODE, Y_AD)
FROM F16;

AridmuneuauAud C17
SELECT COUNT (B_NAME, DR_CODE, Y_AD)
FROM F18;
SELECT COUNT (DISTINCT B_NAME, DR_CODE, Y_AD)
FROM F18;

A3 dmiuneudimud C18
SELECT COUNT (EMP#)
FROM F4;
SELECT COUNT (DISTINCT B_NAME, DR_CODE, Y_AD)
FROM F4;

Arddmiunsuauaud C20
SELECT COUNT(*)
FROM EMPLOYEE
WHERE EMP# IS NOT NULL
AND GENDER IS NULL;

Aidmiunouauaud C21
SELECT COUNT(*)
FROM EMPLOYEE
WHERE EMP# IS NOT NULL
AND BRANCH IS NULL;

A3 dmiuneuauausd C22
SELECT COUNT({*)
FROM MANAGE_CAR
WHERE EMP# IS NOT NULL
AND REG# IS NULL;
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Al dmunouauAus C23
SELECT COUNT(*)
FROM MARRIED_EMP
WHERE EMP# IS NOT NULL
AND YEAR IS NULL;

A dmunouauAud C24
SELECT COUNT(*)
FROM EMPLOYEE Tl .
WHERE EXISTS (SELECT * FROM EMPLOYEE T2
WHERE T1.EMP# = T2.EMP#);

AR dmTunouauAN C25
SELECT COUNT(*)
FROM DEPARTMENT T1
WHERE NOT EXISTS (SELECT * i:'ROM EMPLOYEE T2
WHERE T1.HEAD_OF_DEPT = T2.EMP#);

AsdmyuneuauAud C26

SELECT COUNT(*)

FROM MANAGE_CAR T1

WHERE NOT EXISTS (SELECT * FROM MANAGER T2
WHERE T1.EMP# = T2.EMP#);

SELECT COUNT(*)

FROM MANAGER T1

WHERE NOT EXISTS (SELECT * FROM MANAGE_CAR T2
WHERE T1.EMP# = T2.EMP#);

AidmTuneuLAuS C27
SELECT COUNT(*)
FROM SELL
WHERE DRIVE_KIND NOT IN (‘HD’,’FD’);
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ATdmSuneuauaud C28
SELECT COUNT(*)
FROM SELL
WHERE QTY > 200 OR QTY < I;

ASdmiunouduaud C29
SELECT COUNT(*)
FROM SELL
GROUP BY DRIVE_KIND:

w & 3 Av 9/
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J ° s n‘: o =’ o o v o
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7159 VIEW _COLUMN

_V.NAME | C_NAME'| C TYPE | ‘C:ORDER. |; C.WIDTH. | P.ID. | D ID:

ruler RULER CHAR 1 20 N R

ruler BOY CHAR 2 20 N R

direct_ruler RULER CHAR 1 20 N N

direct_ruler | BOY | cuar 2 20 N N

live EMP# CHAR 1 10 N N

live - CITY CHAR 2 20 N N
M3 RUi.E

"HEAD'» ['BODY” & | HEAD=NUMBER' % “BODY, NUNBER? +

ruler direct_ruler 1 1

ruler direct_ruler 2 1

ruler direct_ruler 2 2




#1137 PREDICATE

ARGUMENT | ARG.ORDER | HEAD:NUMBER:.| BODY:NUMBER

1 1 0
Y 2 1 0
X 1 1 1
Y 2 1 1
X 1 2 0
z 2 2 0
X 1 2 1
Y 2 2 1
Y 1 2 2
z 2 2 2
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CREATE VIEW LIVE(EMP%#, CITY)

AS SELECT EMP#, CITY

FROM F14, F15

WHERE F14.B_NAME = F15.B_NAME;
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ASSERT F9 (001’ M’);

ASSERT RF1 (001’ JOHN');
ASSERT F6 (001, 326-9068);
ASSERT F4 (‘'001’, RESEARCH);

HAANT : Rejected : C21 Violated
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ADIUNITUUNN BOURUAN (WH UASFOUIAWITUD

IAV

ASSERT F9 (001’ M');

ASSERT RF1 (001’ JOHN');
ASSERT F6 (1001, 326-9068’);
ASSERT F4 ('001’, RESEARCH');
ASSERT F14 ('001’, BANGKOK);

HAANT : Accepted

a 19 o d ¥ 3/
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()

ASSERT F11 ('001’,CA-2475);

HAANS : Rejected : C26 Violated

v
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ASSERT F11 (001’ CA-2475);
ASSERT F13 ('001°,'123-4567');

NGNS Accepted
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ASSERT F5('001%,10-5-94);
ASSERT F7¢'001°,'2500');

HAANS : Rejected : C24 Violated
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ASSERT F6('001°,'745-2111’);

HAANT : Rejected : C7 Violated
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ASSERT F3 (‘002" RESEARCH’);

HAdNT : Rejected : Violated C25

[ » I3 L4
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ASSERT F16(' BANGNA’, ‘HD’, 1992');
ASSERT F17( BANGNA’, ‘HD’, ‘1992’ ‘300');

HAANT : Rejected : C28 Violated
C29 Violated
mszaouTuaua 28 anu 13 dSmamsvelundasiee iy 200 uazezdelid

' < 1 < g o o It as g’:
A 1 dumneanuhiezdesne ldnndl uazneuauaudntiy 138nhesdesiinstuiinlasin

2 FUAA YLD

ASSERT F16( BANGNA’, ‘HD’, ‘1992’);
ASSERT F17¢ BANGNA’, ‘HD’, ‘1992, “100");
ASSERT F17(BANGNA’, ‘FD’, “1992’, ‘200’);

HRANT : Accepted
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ASSERT F14 (‘'001’, ‘BANKNA);
ASSERT F14 (002", ‘PATTAYA');
ASSERT F15 (BANGNA’, ‘BANGKOK));
ASSERT F15 (PATTAYA’, ‘CHONBURI);
ASSERT F4 (‘'001°, ‘ACCOUNTING);
ASSERT F4 (002, ‘ACCOUNTING');
ASSERT F4 (‘'001’, ‘FINANCE);
ASSERT F4 ('003’, ‘FINANCE);
ASSERT F4 (003, ‘ADMIN’);
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ASSERT F4 (004, ‘ADMIN);
ASSERT F3 ('001’, ‘ACCOUNTING');
ASSERT F3 ('003’, ‘FINANCE');
ASSERT F3 ('004’, ‘ADMIN');

Fanndeyadheduszh i ladeyaluir DIRECT_RULER '@y

direct_ruler (001’ ‘002);
direct_ruler (003’, ‘001’);
direct_ruler (1004’ ‘003’);
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ruler(X,Y), ~direct_ruler(X,Z), ~ruler(Z,Y)
ruler(X,Y), ~direct_ruler(X,Z), ~direct_ruler(Z,Y)
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INSERT INTO RULER

SELECT RULER, BOY

FROM DIRECT_RULER

WHERE BOY = ‘002’; Faaz18mouiiu oot

INSERT INTO RULER

SELECT T1.RULER, T2.BOY

FROM DIRECT_RULER TI1, DIRECT_RULER T2

WHERE T1.BOY = T2.RULER

AND T2.BOY = ‘002; Faaz18dmeuidiu 003

INSERT INTO RULER

SELECT T1.RULER, T3.BOY

FROM DIRECT_RULER T1, DIRECT_RULER T2, DIRECT_RULER T3
WHERE T1.BOY = T2.RULER AND T2.BOY = T3.RULER.

AND T3.BOY = ‘002; Faz 1dmmouiiu 004
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INSERT INTO RULER
SELECT T1.RULER, T4.BOY
FROM DIRECT_RULER T1, DIRECT_RULER T2,
DIRECT_RULER T3, DIRECT_RULER T4
WHERE T1.BOY = T2.RULER AND T2.BOY = T3.RULER AND T3.BOY = T4.RULER
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posuRaldleafusaienzidnde (Access), avunas Modify) uazuaaINa(Display)

LY a o v A < A o o 9 } T
Yoya 00511ﬂ'§10~1ﬂ11|15ﬂ1‘1ﬂﬂ50\111’0 (Tools) mﬂuminizmnmeu“a"lmwnu

3 (MAMAYBINISIABNBDI A

a a ~ ¥ v o & a tY e o
posufatmailuamsszuugndeyauuuduiug e lifianuihiifeddu uay
aq Yo a o ' a 3
spunfildsuiuTnsaoufiaune? mileusu dBASE udsesudatinnuannsalumslfauuuudly
a aaa y e eqe [~ a 9
Matwau MIITNMIAILNNIAL (BAANDAABUNNTILAR  (SQL-Compatibility) NQAINLININ

n:y a o ayYy o o b4 A
uE]ﬂ‘ﬂ'\ﬂ'ﬂ’e)i)ﬁlﬂaUill‘ll’e)ﬂfﬂﬁi‘l]ﬂﬁi‘lﬂ'lu o

3.1 sonudaldanudasasoundly

posuRalivasdnpuefits iAo lunugndesvesgiudeya Welimsda
[V a y H o \ ar ' ar a 3 -a' Y
$amaz (nterruption) HaTu Iuvmfivhaneg msnfufugsedudn Rollback) ansofivziEuia

[ 4 [] ]
grudoyet lddumisntounzifiannurianain
a o o o s o [Y y o & (4
posuRalifaddunmedmiumsinuianulasaisveveya  Mawunsun  (Grant)
o o (Y v ¢ a o =&

103 T8R Revoke) vzirdamaihfiivesdeyandlfssduuniuaznedind o Adugduuumile
o a 0 w Y 2 d’l‘ 9y <& ”1" A al
Fiumshisamsdntmneiuguluszuugudeya A TFIZHUNUNAWNNNITAIUAUMT

9«2 ¥ a
nnmg‘lu‘lmy‘a"luaﬂi‘uﬂa



3.2 ppsuAamIsodwIuOY Idodamunz ey

ppsuAa ldgnuiugtetwseiies e hilanumumsaduivanldodaminze

LY e v oA Y v @ sy A & Y
vugwdeyaniivialvg swnszuugudeyauuuduiusideds luiFosennudid lums
- ' o 9 as o ' @ A4 ) oA o a o
Whasdeyadlusdann  eesufialdwannduesednduiies  Fwanfeyadidelsediminga
° aetal P as 0 o o s a as T a 3
Anumnenaigafieludeyasdisiadilassalul@ madalumsianguueseesufia e
'ﬁwnmanaawuﬂaﬂmﬂuanﬂmaumnuq uavmuﬂmwmumumﬂ'mﬂnmmﬂmugw
¥

ﬂJiJllﬁYlllﬂ’J'lll"IﬁJ‘]fOuﬂ’JU

a Y @ L4
3.3 e ufnaiuamumswann Tusunsuyseyna
o 4 P ¢ ' a
SQL*Forms 1iuinseailen W14 %18y (User Friendly) ad1e@te Tumsadhaosud
Fawsasududrons idesunegudmieiladlumsiamsmhsaeadansazdsavunth

w0 dmiumadds uasmsudld mamaw q s wasienluguuaztloudeyadly u
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a Yar Yt ' o 3 a L4 . - ° 9/
SQL*Forms 98957Aa 1AdaliimizsniuguiiSonimsnines (Triggen 1nslnalumsianivesy

1 4 »
Wuufadnou  sevin  uazndamsteudeyansmnesmariiicunsalfidawidueatiauea

wazfrdaly  SQL*Forms 138 115UNs UEBIAWUBAYBINTHUTINTTUIUMHI(Procedural

& 4 4 & o
Language) SQL*Forms 1iuiATedilousanugail 4 @GL) Fezilfulsamuanudenisvesdly

1dee19d

o

3.4 posuAa lFyed1dusafuea

pesuRalFyaddueafien Falndifvafuinsgi ANSI uazlianudiiuldiu DB2

v IBM uaz DS/SQL A1z 1d5urse Tomfveamsifulssedrannveseesufia e lidiingd

nasgueadwea eesuAa lAuidizduuuveimnsueneznsAEs a luns

os 4 4: 23 (] ] 4 y o ’Js'\
SwnURAYBIWadNT uazmedisy IWImsuaawmamssnusiweliies uenoiniieesufia 1Ay
HafSuneada (Statistical), NAMANAAT (Arithmetic),  YAONYIT (String) uazTURLIMN

(Date/Time) Ay
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MANUIN U

T)saasa (Pro*c)

s:uu%'ﬂﬂﬁgmﬂ’fayjaaasnﬁa (ORACLE Relational Database Management System)
TaadaTdsunsuildlumsnlfouyss Tenfdaveasafuen fdsznousglulusunsunimn
= é ° o q" 3 o

§ Faazimihdae "EXEC sQL' ThifudszTonddalunmnd deaunsadamsgmdeya
a By P M;v " = L . o 2 o sy g

Y0900 UAR A LazFENITH "MswinouInd" (Precompiler) uaznimiusniwaiild
a o { 4 4 a wva

aewlwdnSoded Taoldnonlwasivesnnganld el ldTusunsufiamnsoUfsanms

v ) v
18 saTdsunsuildlumswinewIndiife "Tusamsang” @ro*c Tool)

ol ¥
v @ 4

14 .
Aty smnsarglduaeulumstiouTsunsuTdsansd ldaad
1. @ouTusunsuTusamsd
2. winow'Ind TaoldTdsamsdng
3. aow Indududoyah Idsnasnoulng
a o s/ aa 9 o
4. dsrududoyafifoadoatu

Suldsunsy

wn

1. 1]sziaﬂﬁ1€f"a°uaamtrﬁ‘auaa‘lum‘sﬂﬁﬁﬁmsuazm'sﬁmuh

sz Toadrdavoueaaeadi 19 u TusunsuTusams® awisoutald 2 Usziande

1. Usglonddelfiams  Aefidafeafumsianisdoyn (Data  Manipulation
Language), N3 ﬁmum’fmga (Data Definition Language) ua:mimuqm’feuva (Data Control
Language) cfamiﬂﬁﬁamwmﬂsﬂﬂﬂﬁﬁamdwfvzﬁwaﬁadaumsﬁmia’i’fagamegmﬁﬁa
1198 (SQL Communication Area) M30i3uADNBENIIGAAUIDATI® (SQLCA) lasaziims
uamsﬁ"ﬁﬁmuzﬁ"lﬁ’{mﬂwa‘umﬂsﬂaﬂf‘iﬁamsﬂﬁﬁﬁmsﬁdauf’; uenund  fefinadems
Fudy H?amséugmmdaunmﬁumi1‘5’&1@ﬁwﬁ'mmﬂsziaﬂﬁ1é'}'mﬁﬁ1uaa (Logical Unit
of Work)

2. dszloadidamsminua Aedss Toaddafies lfnmsuaaesifaaniuzunams
UftiafidumsAnrotoyaveaeafaea  uardmmsiumsisesdduvesyss Tendida

YDADAAULDA

2. trutsznevlulusunsulysam13d (Parts of the Pro*C Program)

TusunsuTusaasa ansoudelfitiu 2 du fie
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1 9 4 R R = 1 o LY P
1. U 1A 1aMs1s2gna (Application Prologue) Anaaufmuadulsnldlums
Aasefiugudeya, mawSeunion uazmssuduiefitsAndefugudeya
1 o 4 ] P o o
2. i Tysunsnilszyna (Application body) fin dauwedTusunsuiidss Toamda

a4 9 veueafwea lumsiamsgudeyatilsingey

8. aulnssadramsdsyynd
v a3 v
usouLeeen gty 3 #au fie
1. @rumruaduils (DECLARE section) A9 dausil¥imuadaudsuazasiinvoss

wsTunndiee 1 lumsAndesugudeya fgtiuulums19laoedududaelsz lon
EXEC SQL BEGIN DECLARE SECTION;
wazaudelsz Ton
EXEC SQL END DECLARE SECTION;

seriatszTonth 2 sndumsimuadausiassiavesiauls Feausiidmua
Tuduiiaunsoueladu fudsudn (Host Vaiable) tazfiulsred (Indicator Variable)
dudswdndudaulsfifiuadoyade q #13lunsiaderugtoya dausulstderls
Tumsiiudoyalunoduid lunsum  (NULL) wazamsauans nswdeyaiidaus
wﬁﬂ"lﬁ'ﬁ"ﬁmwmi’fagaﬁﬁﬂymzadn‘ls Wy ldnsum vie ﬁmsﬁm’f@u‘,amﬁauﬁy\a
{udu

[}
e

£ 1 4
dmfnytavosmulsuaniu semilousuriavosdindslummnd  udiuduin
& s o 2 o d s
foYszian MM (VARCHAR) Falianymsidunyuuisnoia (Record)
v 1 4 » 1
dmSudeRananafufaduludumssmuadusil Tunsdindled lanmuaduls

#13uTsunsy udimsSonldoziimsuandennuiianaa Ao
Undeclared host variable <a> at line <b> in file <c>
2. INCLUDE SQLCA wiigtuuunmsidfe
EXEC SQL INCLUDE SQLCA;

’ E4
Uszloafdadl wdlumsdmualdlsamsd swwduvesmsiadedoyadueadi

woan A uldsunsy  TeovmziinSasulnd  eosufavzyimiiuldounseununaauils

3
= o o Lo

[ o = o v ¥
wanluTdsunsudreaudsldnnududoyaiimisw wazmihidAgveansiadedoya



fueafauiea Bnegranils uenmilevinmsandefusesufia fao msldasteRaNaAIaz
4952348199 (Warning) ﬁtﬁﬂ?jyu1um'sﬂﬁﬁ'ﬁﬁwé’}'wauaaﬁmea
- sqlca.sqlcode : AANNATT 0 TUARITINITATTIMAS
Ay 0 uamsivhddaldeysel
flondn 0 AAMIAANAIATY

v s & o v & ' v o
- sqlca.sqlwarn : 2Us2NoUAIDI5ISY (array) vounand (flags) 8 A7 FIUAATAIN
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2 o Y] o I w = v a 3 Y
ﬂzllﬂ'ﬂﬂﬂﬂaﬂHill:;"ﬂﬂﬂﬂl@izﬁﬂﬂllﬂﬂﬁ']ﬂﬂuaﬂﬂ‘lﬂ uﬂﬂ‘iﬂﬂ‘ﬂ%ﬂ"]lnimiﬂﬂi‘mﬂﬁﬂ'flllﬂa lﬁ'um

Faannsalamdunmezusofanofuoesunalalaoase Tnsldsda
EXEC SQL INCLUDE ORACA:
3. MIAAADAUBDIUAR (Connecting to ORACLE) figUuuunsidfie

EXEC SQL CONNECT (:oracleid> IDENTIFIED BY <:oraclepassivd>
%30

EXEC SQL CONNECT <:oracleid>

P 1 o [} =t 4
Tao# oracleid agﬂu <:oracleid>/<:oraclepasswd> sifluduides e I Tusunsy
) ’ Qr Q Q o’ = é -
mwsedasefusyuuiamsgudeyauuuduiusveeesifiald  Feesvi ldmunsadhta

v a 4y
gudoyavsvesuiald

4. i Tsunsu (Application Body)

Hudmfinmemsn (Host) U@¥A Y1 Embeded 5INAUBDY SnunzTaosia luives
Tdsunsy Ao

- v mdn snfluddansifeafumsuaana (display) tazgUuuumsldaud q
yoaTusunsy i ey Wy

~ 211 Embeded sxihincdudmmsiamsfenfudeya saimstenlddaves

. 14 )
laAILalarenIufianis FamsiSonldiu sxdsall "EXEC SQL" dmiineulus

5. MIMUABUAVIBNILAR (Query)
' 9 @ 4 - Y Y]
HudunilaludrTalsunsy (Application Body) ¥9zldlumsiFondeyainiiuse
=1 9) ]
Nudeyann 9
o v o @ a . ) Y
dmfuidai l¥lumsdsunu (Query) szilsznoudae

- SELECT - INTO



- FROM - WHERE
- CONNECT - UNION
- INTERSECT - MINUS
- GROUP BY - HAVING
- ORDER BY

Smdudusildlumsasnautin 1en 2 @ ds nnmsnlumyueued oz
nndudslumymdn  Fuulslunmndnildlumsaeumuezdesdinsomng
(colon) Y mrh¥edaulsiaue

dnvaemseauay 3 2 uuv fie

5.1.msaeUmuiliNadnTeoAu B 1 102 (Query which reurn SINGLE ROW
only) Hlumsaeuninfiozdpedrafumfitife 1 uorlumeariniy (Unique index) Fa8n1#
A1INATT 1 HDIVZUAAIYDAANDINBDNN

5.2 msﬁaunmﬁ“lﬁwaﬁwﬁ'mnn'h 1 1497 (Query which return MULTIPLE ROWS)
miﬁaumuﬁﬂum:fxyﬁ'ﬂ%ﬂ%’ﬁumsﬁﬂﬂi’f@gaﬁﬁtﬂuﬂdﬂumsw éqtﬁanszﬁwmsﬁaumu

d" a : LY o’a’: o’/‘ a [ o’/‘ d"
'IJLLZ'?I"J La'dﬂ'.luﬂf‘lilSclﬁ’ﬂaf‘lWﬁ'ﬂ\iHNﬂﬂaﬂilﬂuﬂﬂlﬂﬂ'.l muums“l%'msﬁaumnuuuu%'am

a

< v o & a8 & A a A A o v o y g
Lﬂummmsﬂmuawmuﬁua“luaasuﬂamamﬁﬂmaa mamﬂ%"’lumsmunaawwu"l's uan
2 a ¥ -y 4 & 43 o ' ’ I
%Qliﬂﬂﬂ@ﬂﬂﬂ‘ﬁﬂ?ﬂ'ﬂﬂ@\iﬂ'ﬁ FINUNUULITEN 1ADI1¥DT (Cursor)
4 /A o 3 o d"d
Lﬂaswamaﬂymzmﬂ% ANUAND
¢ ' o 1 4 d’ ]
- m3lsemenesiees (DECLARE CURSOR) iofmyuanufl , ¥ waznmsaeuai
a9
NADINIT
3 Uiy : EXEC SQL DECLARE <cursorname> CURSOR FOR [Query];
- msiilanesires (OPEN CURSOR) maidlaldainsaSonlfinesivesid
3 1y : EXEC SQL OPEN <cursomame>;
o tY o o @ da 1
- Msng FETCH) IHinesiesuannadwinlne 1
511y : EXEC SQL FETCH <cursorname> INTO <HostVar>;
s s a s I
- msanssiaes (CLOSE CURSOR) iWlumssnidniaesiresnszysenly
3 111 : EXEC SQL CLOSE <cursorname>;
- fumdsveunesizesilegliy (CURRENT OF CURSOR) 19lumsdnafiaduimia
o e sl 79 4 o a Y ° '
unailsgiuluinedireshtinsmndteya WerhunlflumsudlunToaudeoya fumisues

wesiesdegtiuminsaldunudis 157led (ROWID)
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6. BN 1Az 15aUA (Commit and Rollback)

TumsiamveaTisunsy  fdafidunmedfiueaudassda LYNDDIUAAND
Hudubey (logical unit of work) g luusazauil %xgﬂﬂsxmawmﬂuﬁﬁmfu"lﬂww
wioordmsgnonidnnareiui1d dmiunsoni@n unit of work Tufaldnn 2 n3dt de

1. 419 (user) onidniog

2. SEUY (system) liamisarinuae 1 wu ifaeaden (Deadlock) uazms
UV unit of work § 2 HUU AD

- M3ABNANTTN (Commit work) (TUnIS9U unit of work TasldiAunasiouias

[] ¥

o' aa & v v a vy
NINUANINAY 1'3*1113!']1«1‘1]01‘!@ UEiJLLUUﬂ']'EGl‘Hﬂ?J
EXEC SQL COMMIT WORK [RELEASE];

a [~ 4 P ' a n’:
Taofimu@on RELEASE szitlumsfutionnmuisnnusivianuauazoasnainssuy

& I~ . Y
3921 UMIIV unit of work gag
a [ (Y] 1 a
- Tsauuaidsn (Rollback Work) (UA159Y unit of work 1¥uAY UAvzsndnnIsud lu
9

a’: a:: a = o = 9
doyanianua  zldluns@infanmsRanmalumsiaueeslisunsy Syduuumsld

AnNUSIREINUABNLN A
EXEC SQL ROLLBACK WORK [RELEASE]

7. MIUAAIANUNANAIA (Error and Warning)
wihiidnBnilsemnilwesdiudadedoyaveaeanauea fie Wudiufisenszih
neafumsuaannuAanaiavesllsunsy  nieludiuangueueadiuea lashianuue

YBIdIUNISAAABY OYaVBUOAAILDD

8. NSATINVBAANAIA (Error Detection)

Tumsasioeeutaranaln a2l9f1ds WHENEVER $492@32900Uan1Usy0d7u

v
Yo a

} 4 [] 3
msAnaedeyaveusanwoann q aswnszihdduesfuea Tgduuunis1dasd

EXEC SQL WHENEVER [SQLERROR] ([STOP]
[SQLWARNING] [CONTINUE]
[NOT FOUND] [GOTO label]
Taofi
- SQL ERROR : 9290 set Lf}ﬂ sqlca.sqlcode duay
- SQL WARNING : 3290 set lfl"'é) sqlca.sqlwarn{0] = "w"
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- NOT FOUND : 9290 set Lf;ﬂ sglca.sqlcode = +1403 (no row found)
- STOP : gamsvhuved lsunsu uaz Tsauun

- CONTINUE : viuae Ty 141 sqlca aziflusenels

- GOTO label : 13 l1ia1uf label



o as t ° d
TINTUMITINAN 9 ‘U?Nll‘]J']Jil']fl?)\lﬂ'ﬁlﬂU%ﬂHa "luu?m (NIAM) ¥83 l)JéIJ']ﬂﬁﬂJ']

MANUHIN A

m9slugiudoya

(META SCHEMA) uazuuythdunesiudu (Mapping Information) 1diaasludiu

9 o w 9/ = o a 4 o
amilaonssuveaguanug adumsuanuduiusveaumanun uag uulSursfiudu

¥

HAnyuIALII0aAzDuARAT

1 3/ =)
umanu U

(1) TABLE OBJECT_TYPE

OBJECT_NAME

KIND_OF_OBIJECT

CHAR(20)

CHAR(10)

(2) TABLE LABEL_TYPE

OBJECT_NAME TYPE_NAME LABEL_ORDER
CHAR(20) CHAR(20) CHAR(S)
(3) TABLE SUBTYPE
SUB_NAME SUPER_NAME
CHAR(20) CHAR(20)
(4) TABLE ROLE
ROLE_NAME ROLE_TYPE RELATION_NAME | ROLE_ORDER
CHAR(20) CHAR(10) CHAR(10) CHAR(1)

(5) TABLE OBJECT_ROLE

ROLE_NAME

OBJECT_NAME

CHAR(20)

CHAR(20)

(6) TABLE NESTING

ROLE_NAME

RELATION_NAME

CHAR(Q0)

CHAR(10)
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(7) TABLE RELATION_TYPE

RELATION_NAME

KIND_OF_RELATION

CHAR(10)

CHAR(10)

(83) TABLE ROLE_GROUP

ROLE_NAME

ROLE_GROUP

CHAR(20)

CHAR(10)

(9) TABLE CONSTRAINT

CONST# KIND_OF_CONST CONST_NOTE
CHAR(10) CHAR(10) CHAR(1)
(10) TABLE CONST_ROLE
CONST# ROLE_GROUP
CHAR(10) CHAR(10)
(11) TABLE OBJECT_CONST
CONST# OBJECT_NAME
CHAR(10) CHAR(20)
(12) TABLE RANGE_CONST
CONST# MIN_NUMBER MAX_NUMBER
CHAR(10) CHAR(5) CHAR(S)

(13) TABLE MEMBERSHIP_CONST

CONST#

MEMBER

CHAR(10)

CHARC(10)
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(14) TABLE SUBSET_CONST

CONST#

ROLE_GROUP

CHAR(10)

CHAR(10)

(15) VIEW SUPERSET_CONST

CONST#

ROLE_GROUP

CHAR(10)

CHAR(10)

CREATE VIEW SUPERSET_CONST AS

SELECT T1.CONST#, TL.ROLE_GROUP

FROM CONST_ROLE T1, SUBSET_CONST T2

WHERE T1.CONST# = T2.CONST#

AND T2.ROLE_GROUP <> T1.ROLE_GROUP ;

(16) TABLE FREQ_CONST

CONST# UPPER_LIMIT LOWER_LIMIT
CHAR(10) CHAR(5) CHAR(5)
aruntladuresiusul]
(1) TABLE UNIQ_REF
ENTITY_NAME | RELATION_NAME | ROLE_NAME | LABEL_NAME | COL_NAME
CHAR(20) CHAR(20) CHAR(20) CHAR(20) CHAR(20)
(2) TABLE NONUNIQ_REF
ENTITY_NAME | RELATION_NAME | LABEL_NAME | COL_NAME
CHAR(20) CHAR(20) CHAR(20) CHAR(20)

(3) TABLE NORMAL_FACTTYPE

RELATION_NAME

TABLE_NAME

CHAR(20)

CHAR(20)
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(4) TABLE REFERENCE

RELATION_NAME

TABLE_NAME

CHAR(20)

CHAR(20)

(5) TABLE PRIMARY_KEY

TABLE_NAME

COL_NAME

CHAR(20)

CHAR(20)

(6) TABLE DERIVED_FACTTYPE

v

Yoya

RELATION_NAME

VIEW_NAME

DERIVED_DEF

CHAR(10)

CHAR(20)

CHAR(100)

aa d i a d @ -
IgazduavewennI TN q lumsiundatuiuazmnildursfindu 00

Fouonn3tant Sudhuse AN

OBJECT_NAME 20 Hudufudoves Entty 3o Label

KIND_OF_OBJECT 10 1AU¥TiAY09 Object_Name ("LABEL", "ENTITY")

TYPE_NAME 20 S Object_Name A dountidumaauds
sunudeyaiiluodnls 19u c10 S1urusnuss 10
A190YT, N10 mdaavvig 10 1én udu

LABEL_ORDER 5 FumfmuadduaiuavIdiy Label ao 1
Entity (1,2,34,5,..)

SUB_NAME 20 Fo Subtype 03 Entity

SUPER_NAME 20 §o Supertype B9 Entity

ROLE_NAME 20 Fovnd Role

ROLE_TYPE 10 #1AYOL Role ("NORMAL","NESTING")

ROLE_ORDER 1 AMHUUATIALYOA Role (1,2,3,4,....9)

RELATION_NAME 10 Sovsannuduiug ufvdevesriianiuese
uag Feveariiadada)

KIND_OF 10 FUATBINNUFUNUT ( “F_NORMAL", "

RELATION F_DERIVED","REF")

ROLE_GROUP 10 NQUY84 Constraint
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CONST# 10 ID 4984 Constraint (C1,C2,...,Cn)

KIND_OF_CONST# 10 ¥1iAv83 Constraint lavuziiey 7 yiianail
(UNIQUE, EXCLUSIV, EQUAL, SUBSET,
RANGE, FREQ, MEMBER, MAND)

CONST_NOTE 1 ({1 Flag uetaainneliinsi¥nConstraints

nio'lu (N Tiid¥n, Y 190)

MIN_NUMBER 5 anudarefililumsimua Occurence frequency
o ) o
wuiduadwauay

MAX_NUMBER 5 AR 14 lumsfmua Occurence frequency
< e g
UM IUIUAY

MEMBER , 10 qu13nAifmualu Membership constraint

=4 = ' o :.; °
mmfluﬁmwmﬁ"lumummﬂuﬂ

UPPER_LIMIT 5 Humdnefinnfigafiiy 18 luusas Object
LOWER _LIMIT 5 Hurwnaiitesfiqafiiu1dluudaz Object
ENTITY_NAME 20 Sowunn

LABEL_NAME 20 $oiatiia

COL_NAME 20 Senodui

TABLE_NAME 20 Fomrs1a

VIEW_NAME 20 o

DERIVED_DEF 100 qas#191ums Derived

wazdaldnmsadumnaez e q  daie lWluaduiidede i

1. SweamiaIndin q Feezldhiihuwsfinnluguanug

2. M5 "VIEW_COLUMN" l#ifiusisazidsass q voadrvewuuna’lni
dmiiaiude 1 uazmisalude 2 vwatialusuaeu Information Definition

3. @319 "CONST_QUERY" 1#iflu query dmiumsasnasuneumasuy ludu

1 4
asvaey mystwwadnluaueToun1sveaunsu Constraint Handling

[
~t

4. Pinahaiumennuazainlumsasvaeuneuaasu  Uszneudioniseee
asrelumdafun fait

41 37 CONST_KIND_RG a3 join 1519 CONST_ROLE aga1si
CONSTRAINT

42 37 RNAME_RELATION_RG (A991AM398861519 NESTING UagaI318
ROLE_GROUP



169

43 M INAINATIDYATT

RNAME_OBIJECT_RG OBJECT_ROLE la¥
ROLE_GROUP
44 32 TT1 91AM3998077 CONST_KIND_RG (/@& 77 RNAME_RELATION_RG
4.5 37 TT2 1fA31NN1599837 CONST_KIND_RG (1ag3? RNAME_OBJECT_RG
5. Sweumalnilfifannnissenimandfmun fezdensrnaoumelunoua

4 2 2.4 a ‘g y Y 1 " Y (:
INTUNH UL 9 FIFDIISVYUAUAWY "T_C HAagMUAYNNBIAVVDIADUNLATUNUU €
° LY Yy a Yy 9 o o
T:T'l‘rﬁ‘UIﬂi\ifﬁN‘UEN"J"Jllﬁ%ﬂ'li']\i‘ﬂ']\iﬂﬂlﬂﬂﬂdu

(1) A5 VIEW_COLUMN

VIEW_NAME | COLUMN_NAME | COLUMN_ORDER | PRI_KEY_ID DEDUCIBLE_ID
CHAR(20) CHAR(20) CHAR(2) CHAR(1) CHAR(1)
(2) 319 CONST_QUERY
CONST# QUERY! QUERY?2 NOTE
CHAR(10) CHAR(240) CHAR(240) CHAR(2)
(3) 37 CONST_KIND_RG
CONST# KIND RG#
CHAR(10) CHAR(10) CHAR(10)
(4) 37 RNAME_RELATION_RG
ROLE_NAME | RELATION_NAME ROLE_GROUP
CHAR(20) CHAR(20) CHAR(10)
(5) 31 RNAME_OBIECT_RG
ROLE_NAME OBJECT_NAME ROLE_GROUP
CHAR(20) CHAR(20) CHAR(10)
(6) 33 TT1
CONST# | KIND_OF_CONST | ROLE_GROUP | ROLE_NAME | RELATION_NAME
CHAR(10) | CHAR(10) CHAR(10) CHAR(20) CHAR(20)
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(D31 T2

CONST# KIND_OF_CONST | ROLE_GROUP ROLE_NAME | OBJECT_NAME

CHAR(10) | CHAR(10) CHAR(10) CHAR(20) CHAR(20)

e i, . i
-  —— s 3 g

ey, & -

o .- il
a TR

o o a = y 4 o o 4 '
nanenvia U gmiuTnssatsvesTwoaiadndtude 1 uazve s tdnyae lumiveuiuey

"'.,::,"

P

S,

y
Susnynzvsupaninluma Inihiu q

L%
.

9

a aa ¢ a a - -
FoyanwaziBuavesennitanms q lumsrateny (avzdfsnRunnad i)
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DROP TABLE STUDENT;
DROP TABLE SUBJECT_MARK;

CREATE TABLE STUDENT
(STUNAME  CHAR(20),
STU_SURNAME CHAR(20),
GENDER CHAR(1));

CREATE TABLE SUBJECT_MARK
(STUNAME  CHAR(20),
STU_SURNAME CHAR(20),
SUBJECT CHAR(S),
MARK CHAR(Q2));

DELETE FROM OBJECT_TYPE;

INSERT INTO OBJECT_TYPE VALUES ('GENDER',ENTITY");
INSERT INTO OBJECT_TYPE VALUES (CODE','LABEL");
INSERT INTO OBJECT_TYPE VALUES ('STUDENT',ENTITY");
INSERT INTO OBJECT_TYPE VALUES (NAME',LABEL");
INSERT INTO OBJECT_TYPE VALUES ('SURNAME','LABEL");
INSERT INTO OBJECT_TYPE VALUES ('SUBJECT','ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('SUBJ_CODE',LABEL");
INSERT INTO OBJECT_TYPE VALUES (MARK','ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('NR',LABEL");

DELETE FROM LABEL_TYPE;

INSERT INTO LABEL_TYPE VALUES (CODE','C1','1");
INSERT INTO LABEL_TYPE VALUES (‘NAME','C20','1");
INSERT INTO LABEL_TYPE VALUES ('SURNAME','C20','1");
INSERT INTO LABEL_TYPE VALUES ('SUBJ_CODE','C5','1");
INSERT INTO LABEL_TYPE VALUES (NR','C2','1");
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DELETE FROM ROLE; o

INSERT INTO ROLE VALUES ('STU_N''NORMAL','STU_NAME',1');
INSERT INTO ROLE VALUES ('NAME',NORMAL',STU NAME',2);
INSERT INTO ROLE VALUES ('STU_S',NORMAL','STU_SER','1");
INSERT INTO ROLE VALUES ('SURNAME',NORMAL','STU_SER','2");
INSERT INTO ROLE VALUES ('STU_G',NORMAL','STU_GEN','1');
INSERT INTO ROLE VALUES ('GENDER',NORMAL','STU_GEN",2");
INSERT INTO ROLE VALUES (‘GEND',NORMAL'/GEN_CODE!,1);
INSERT INTO ROLE VALUES ('CODE',NORMAL''GEN_CODE',"2");&
INSERT INTO ROLE VALUES ('STU_M',NORMAL''STU_SUBI''1";
INSERT INTO ROLE VALUES (‘SUBJECT,NORMAL''STU_SUBJ",'2);
INSERT INTO ROLE VALUES (MARK',NORMAL','STU_SUBI",3");
INSERT INTO ROLE VALUES ('SUBJ,NORMAL','SUBJ_CODE';'1";
INSERT INTO ROLE VALUES ('S_CODE',NORMAL','SUBJ_CODE,2');
INSERT INTO ROLE VALUES (MARKS',NORMAL',MARK_NR','1’);
INSERT INTO ROLE VALUES ('NR',NORMAL',MARK_NR',2');

DELETE FROM OBJECT_ROLE;

INSERT INTO OBJECT_ROLE VALUES ('STU_N','STUDENT");
INSERT INTO OBJECT_ROLE VALUES ('NAME''NAME);
INSERT INTO OBJECT_ROLE VALUES ('STU_S',STUDENT");
INSERT INTO OBJECT_ROLE VALUES ('SURNAME',SURNAME");
INSERT INTO OBJECT_ROLE VALUES ('STU_G',STUDENT");
INSERT INTO OBJECT_ROLE VALUES (‘GENDER',GENDER");
INSERT INTO OBJECT_ROLE VALUES ('GEND','GENDER');
INSERT INTO OBJECT_ROLE VALUES (‘CODE','CODE");

INSERT INTO OBJECT_ROLE VALUES ('STU_M','STUDENT");
INSERT INTO OBJECT_ROLE VALUES ('SUBJECT',SUBJECT");
INSERT INTO OBJECT_ROLE VALUES ('MARK''MARK";
INSERT INTO OBJECT_ROLE VALUES ('SUBJ','SUBJECT");
INSERT INTO OBJECT_ROLE VALUES ('S_CODE','SUBJ_CODE");
INSERT INTO OBJECT_ROLE VALUES ('MARKS')MARK");
INSERT INTO OBJECT_ROLE VALUES ('NR','NR");

DELETE FROM RELATION_TYPE;

INSERT INTO RELATION_TYPE VALUES ('STU_NAME',REF");
INSERT INTO RELATION_TYPE VALUES ('STU_SER',REF’);

INSERT INTO RELATION_TYPE VALUES ('STU_GEN',F_NORMAL';
INSERT INTO RELATION_TYPE VALUES (GEN_CODE',REF");
INSERT INTO RELATION_TYPE VALUES ('STU_SUBI','F_NORMAL;
INSERT INTO RELATION_TYPE VALUES ('SUB]_CODE, REF");
INSERT INTO RELATION_TYPE VALUES (MARK_NR',REF");

DELETE FROM UNIQ_REF;

INSERT INTO UNIQ_REF VALUES ('GENDER',’GEN_CODE','GENDER','CODE',GENDER");
INSERT INTO UNIQ_REF VALUES
('STUDENT','STU_NAME','STU_G',NAME','STU_NAMEY;

INSERT INTO UNIQ_REF VALUES
(STUDENT','STU_SER','STU_G',SURNAME','STU_SURNAME"),

INSERT INTO UNIQ_REF VALUES
('STUDENT','STU_NAME','STU_M',NAME','STU_NAME;

INSERT INTO UNIQ_REF VALUES
('STUDENT",'STU_SER','STU_M','SURNAME','STU_SURNAME");

INSERT INTO UNIQ_REF VALUES
('SUBJECT','SUBJ_CODE!,SUBJECT",'SUBJ_CODE!,SUBJECT");

INSERT INTO UNIQ_REF VALUES (MARK',MARK_NR''MARK',NR',MARK");

DELETE FROM NORMAL _FACTTYPE;
INSERT INTO NORMAL_FACTTYPE VALUES ('STU_GEN','STUDENT);
INSERT INTO NORMAL_FACTTYPE VALUES ('STU_SUBJ','SUBJECT_MARK");

DELETE FROM REFERENCE;
INSERT INTO REFERENCE VALUES ('STU_NAME','STUDENT");
INSERT INTO REFERENCE VALUES ('STU_SER','STUDENT);
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INSERT INTO REFERENCE VALUES ('GEN_CODE','STUDENT");
INSERT INTO REFERENCE VALUES ('SUBJ_CODE!,'SUBJIECT_MARK");
INSERT INTO REFERENCE VALUES (MARK_NR',/SUBJECT_MARKY);

DELETE FROM PRIMARY _KEY;

INSERT INTO PRIMARY KEY VALUES (‘STUDENT','STU NAME')

INSERT INTO PRIMARY_KEY VALUES ('STUDENT','STU_SURNAME');
INSERT INTO PRIMARY_KEY VALUES ('SUBJECT_MARK',STU_NAME);
INSERT INTO PRIMARY_KEY VALUES ('SUBJECT_MARK',STU_SURNAME');

COMMIT WORK
o L - o a a @ a”
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DROP TABLE PERSON;
DROP TABLE PERSON_ID;
DROP TABLE ST_COURSE

DROP TABLE LECTURER,

CREATE TABLE PERSON
(P_NAME CHAR(20),
G_CODE CHAR(1));

CREATE TABLE PERSON_ID
(P_NAME CHAR(20),
KIND NAME  CHAR(S)):

CREATE TABLE ST_COURSE

(STUDENT CHAR(20),
COURSE CHAR(20);
MARK CHAR(5));
CREATE TABLE LECTURER
(LECTURER  CHAR(20),
SALARY NUMBERY;

DELETE FROM OBJECT_TYPE;

INSERT INTO OBJECT_TYPE VALUES (PERSON',ENTIRY");
INSERT INTO OBJECT_TYPE VALUES ('P_NAME',LABEL");
INSERT INTO OBJECT_TYPE VALUES (GENDER','ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('G_CODE','LABEL"),
INSERT INTO OBJECT_TYPE VALUES (PERSON_KIND',/ENTIRY");
INSERT INTO OBJECT _TYPE VALUES (KIND_NAME',LABEL");
INSERT INTO OBJECT_TYPE VALUES ('STUDENT',ENTIRY");
INSERT INTO OBJECT_TYPE VALUES (LECTURER',ENTIRY");
INSERT INTO OBJECT_TYPE VALUES ('SALARY','ENTIRY"),
INSERT INTO OBJECT _TYPE VALUES ('S_NR'/LABEL");
INSERT INTO OBJECT_TYPE VALUES (COURSE',ENTIRY");
INSERT INTO OBJECT_TYPE VALUES ('C_CODE','LABEL';
INSERT INTO OBJECT_TYPE VALUES (MARK',ENTIRY");
INSERT INTO OBJECT_TYPE VALUES (NR','LABEL");

DELETE FROM LABEL_TYPE;

INSERT INTO LABEL_TYPE VALUES ('P_NAME','C20%'1");
INSERT INTO LABEL_TYPE VALUES (G_CODE'C1','1");
INSERT INTO LABEL_TYPE VALUES (KIND_NAME','C5','1');
INSERT INTO LABEL_TYPE VALUES ('COURSE','C20','1";
INSERT INTO LABEL_TYPE VALUES ('NR','C5','1");

INSERT INTO LABEL_TYPE VALUES ('S_NR','N5,'1");

- DELETE FROM SUBTYPE;
INSERT INTO SUBTYPE VALUES ('STUDENT' ‘PERSON");
INSERT INTO SUBTYPE VALUES (LECTURER','PERSON";
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DELETE FROM ROLE;

INSERT INTO ROLE VALUES ('PERSON',NORMAL',PERSON_NAME','1");
INSERT INTO ROLE VALUES ('P_NAME',NORMAL','PERSON_NAME',2";
INSERT INTO ROLE VALUES ('PER_KIND',NORMAL',PERSON_KIND",'1");
INSERT INTO ROLE VALUES (KIND_NAME',NORMAL''PERSON_KIND",'2");
INSERT INTO ROLE VALUES ('KIND',NORMAL',KIND_NAME','1");
INSERT INTO ROLE VALUES ('K_NAME','NORMAL'/KIND_NAME','2"};
INSERT INTO ROLE VALUES (PER_GEND','NORMAL',PERSON_GEND','1");
INSERT INTO ROLE VALUES (GEND_NAME',NORMAL',PERSON_GEND","2");
INSERT INTO ROLE VALUES (‘GEND', NORMAL','GENDER'",'1");

INSERT INTO ROLE VALUES ('G_NAME',NORMAL',GENDER",2");

INSERT INTO ROLE VALUES ('STUDENT', NORMAL','STU_COURSE','1'};
INSERT INTO ROLE VALUES ('COURSE',NORMAL','STU_COURSE','2");
INSERT INTO ROLE VALUES ('COUR_NAME',NORMAL',/COURSE','1";
INSERT INTO ROLE VALUES ('C_NAME',NORMAL','COURSE',2");

INSERT INTO ROLE VALUES (LECTURER',NORMAL'/LECTURE_SAL','1";
INSERT INTO ROLE VALUES ('SALARY',NORMAL',LECTURE_SAL','2";
INSERT INTO ROLE VALUES ('SAL_NR',NORMAL',SALARY",'1");

INSERT INTO ROLE VALUES ('S_NR'/NORMAL','SALARY","2");

INSERT INTO ROLE VALUES (ST_COUR','NESTING','ST_CL_MARK",'1");
INSERT INTO ROLE VALUES (MARK', NORMAL',ST_CL_MARK",2";
INSERT INTO ROLE VALUES (MARK_NR''NORMAL',MARK','1");

INSERT INTO ROLE VALUES ('M_NR',NORMAL',MARK",'2"); k

DELETE FROM OBJECT_ROLE;

INSERT INTO OBJECT_ROLE VALUES (‘"PERSON','ENTITY");
INSERT INTO OBJECT_ROLE VALUES ('P_NAME','LABEL'");
INSERT INTO OBJECT_ROLE VALUES (‘PER_KIND',/ENTITY");
INSERT INTO OBJECT_ROLE VALUES ('KIND_NAME'ENTITY");
INSERT INTO OBJECT_ROLE VALUES ('KIND',)ENTITY");
INSERT INTO OBJECT_ROLE VALUES ('K_NAME''LABEL";
INSERT INTO OBJECT_ROLE VALUES ('PER_GEND',ENTITY");
INSERT INTO OBJECT_ROLE.VALUES ('GEND_NAME','ENTITY");
INSERT INTO OBJECT_ROLE VALUES ('GEND'/ENTITY");
INSERT INTO OBJECT_ROLE VALUES ('G_NAME',LABEL");
INSERT INTO OBJECT_ROLE VALUES ('STUDENT,'ENTITY");
INSERT INTO OBJECT_ROLE VALUES ('COURSE',ENTITY");
INSERT INTO OBJECT_ROLE VALUES ('COUR_NAME''ENTITY");
INSERT INTO OBJECT_ROLE VALUES ('C_NAME',/LABEL");
INSERT INTO OBJECT_ROLE VALUES ('LECTURER',ENTITY");
INSERT INTO OBJECT_ROLE VALUES ('SALARY''ENTITY");
INSERT INTO OBJECT_ROLE VALUES ('SAL_NR',ENTITY");
INSERT INTO OBJECT_ROLE VALUES ('S_NR',LABEL");

INSERT INTO OBJECT_ROLE VALUES ('ST_COUR','ENTITY");
INSERT INTO OBJECT_ROLE VALUES ('MARK',ENTITY");
INSERT INTO OBJECT_ROLE VALUES (‘(MARK_NR'ENTITY");
INSERT INTO OBJECT_ROLE VALUES (‘'M_NR','LABEL";

DELETE FROM NESTING;
INSERT INTO NESTING VALUES ('ST_COUR','STU_COURSE');

DELETE FROM RELATION_TYPE;

INSERT INTO RELATION_TYPE VALUES ('PERSON_NAME','REF");
INSERT INTO RELATION_TYPE VALUES ('PERSON_KIND','F_NORMAL");
INSERT INTO RELATION_TYPE VALUES (KIND_NAME',/REF’);

INSERT INTO RELATION_TYPE VALUES ('PERSON_GEND','F_NORMAL);
INSERT INTO RELATION_TYPE VALUES (GENDER','REF");

INSERT INTO RELATION _TYPE VALUES (STU_COURSE',F_NORMAL');
INSERT INTO RELATION_TYPE VALUES (‘COURSE','REF");

INSERT INTO RELATION_TYPE VALUES (LECTURE_SAL'F_NORMAL');
INSERT INTO RELATION_TYPE VALUES ('SALARY',REF");

INSERT INTO RELATION_TYPE VALUES ('ST_CL_MARK','F_NORMAL/' ),
INSERT INTO RELATION_TYPE VALUES ('MARK','REF");
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DELETE FROM UNIQ_REF;

INSERT INTO UNIQ_REF VALUES (PERSON',PERSON_NAME',PER_KIND',
P_NAME',P_NAME";

INSERT INTO UNIQ_REF VALUES
(PERSON_KIND',PERSON_KIND',KIND_NAME',KIND_NAME',KIND_NAME');

INSERT INTO UNIQ_REF VALUES (PERSON',PERSON_NAME',PER_GEND',
P_NAME',’P_NAME);

INSERT INTO UNIQ_REF VALUES (GENDER',GENDER’,GEND_NAME','G_CODE';G_CODE');
INSERT INTO UNIQ_REF VALUES (STUDENT',PERSON_NAME',STUDENT",
P_NAME','P_NAMEY);

INSERT INTO UNIQ_REF VALUES (COURSE',COURSE',COURSE',COURSE', COURSE');
INSERT INTO UNIQ_REF VALUES

(LECTURER',PERSON_NAME, LECTURER',P_NAME''P_NAME');

INSERT INTO UNIQ_REF VALUES (‘SALARY',SALARY'/SALARY",'S_NR',/SALARY");
INSERT INTO UNIQ_REF VALUES ('ST_COURSE','ST_COURSE!,'ST_COUR',NULL,NULL);
INSERT INTO UNIQ_REF VALUES (MARK',MARK'/MARK",'NR' MARK");

DELETE FROM NORMAL _FACTTYPE;

INSERT INTO NORMAL_FACTTYPE VALUES ('PERSON_KIND','PERSON_ID");
INSERT INTO NORMAL_FACTTYPE VALUES ('PERSON_GEND','PERSON");
INSERT INTO NORMAL_FACTTYPE VALUES ('STU_COURSE','ST_COURSE");
INSERT INTO NORMAL_FACTTYPE VALUES ('ST_CL_MARK','ST_COURSE";
INSERT INTO NORMAL_FACTTYPE VALUES (LECTURE_SAL',LECTURER");

DELETE FROM REFERENCE;

INSERT INTO REFERENCE VALUES ('PERSON_NAME','PERSON");
INSERT INTO REFERENCE VALUES (KIND_NAME',PERSON_ID");
INSERT INTO REFERENCE VALUES (‘GENDER','PERSON");
INSERT INTO REFERENCE VALUES ('COURSE','ST_COURSE";
INSERT INTO REFERENCE VALUES ('SALARY','LECTURER);
INSERT INTO REFERENCE VALUES (MARK','ST_COURSE");

DELETE FROM PRIMARY_KEY;

INSERT INTO PRIMARY_KEY VALUES ('PERSON','P_NAME");
INSERT INTO PRIMARY_KEY VALUES ('PERSON_ID','P_NAME");
INSERT INTO PRIMARY_KEY VALUES ('ST_COURSE',STUDENT");
INSERT INTO PRIMARY_KEY VALUES ('ST_COURSE',COURSE";
INSERT INTO PRIMARY_KEY VALUES (LECTURER',LECTURER");

COMMIT WORK;
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DROP TABLE PATIENT;

CREATE TABLE PATIENT
(PA_NAME CHAR(20),
PHONE CHAR(10),
GENDER CHAR(1));

CREATE VIEW PA_PHONE (PA_NAME, PHONE)
AS SELECT PA_NAME,PHONE FROM PATIENT;
CREATE VIEW PA_GENDER (PA_NAME, GENDER)
’ AS SELECT PA_NAME,PHONE FROM PATIENT;
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DELETE FROM NORMAL_FACTTYPE;
INSERT INTO NORMAL_FACTTYPE VALUES ('PA_PHONE',PATIENT);
INSERT INTO NORMAL_FACTTYPE VALUES ('PA_GENDER','PATIENT");

DELETE FROM VIEW_COLUMN;

INSERT INTO VIEW_COLUMN VALUES (PA_PHONE',PA_NAME'I''Y",'F");
INSERT INTO VIEW_COLUMN VALUES ('PA_PHONE','PHONE',2''N','F");
INSERT INTO VIEW_COLUMN VALUES (PA_GENDER',PA_NAME','1',Y",F);
INSERT INTO VIEW_COLUMN VALUES ('PA_GENDER','GENDER',2',N',/F");

COMMIT WORK
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DROP TABLE STUDY;
CREATE TABLE STUDY
(PERSON CHAR(20),
SUBJECT CHAR(10));
DELETE FROM CONSTRAINT;

INSERT INTO CONSTRAINTVALUES ('C1',/UNIQ",'Y");

DELETE FROM CONST_ROLE;
INSERT INTO CONST_ROLE VALUES ('C1',/RG1";
INSERT INTO CONST_ROLE VALUES ('C1',RG2";

DELETE FROM ROLE_GROUP;
INSERT INTO ROLE_GROUP ('STUDIES',RG1";
INSERT INTO ROLE_GROUP (‘'STUDIED_BY',RG2");

DELETE FROM OBJECT_TYPE;

INSERT INTO OBJECT_TYPE VALUES (PERSON''ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('SURNAME','LABEL");
INSERT INTO OBJECT_TYPE VALUES ('SUBJECT,'ENTITY");
INSERT INTO OBJECT _TYPE VALUES ('S_CODE',LABEL";

DELETE FROM UNIQ_REF;
INSERT INTO UNIQ_REF VALUES ('PERSON!,'STUDY",'STUDIES','SURNAME', PERSON');
INSERT INTO UNIQ_REF VALUES ('SUBJECT',STUDY','STUDIED_BY','S_CODE','SUBJECT");

DELETE FROM LABEL_TYPE;
INSERT INTO LABEL_TYPE VALUES ('SURNAME','C20','1");
INSERT INTO LABEL_TYPE VALUES ('S_CODE','C10','1");

DELETE FROM OBJECT_ROLE;
INSERT INTO OBJECT_ROLE VALUES ('STUDIES',PERSON");
INSERT INTO OBJECT_ROLE VALUES ('STUDIED_BY','SUBJECT");

DELETE FROM ROLE;
INSERT INTO ROLE VALUES ('STUDIES',NORMAL','STUDY",'1");
INSERT INTO ROLE VALUES ('STUDIED_BY',NORMAL','STUDY’,"2");

DELETE FROM NORMAL_FACTTYPE;
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INSERT INTO NORMAL_FACTTYPE VALUES ('STUDY',STUDY");

DELETE FROM REFERENCE;
INSERT INTO REFERENCE VALUES ('P_REF','STUDY");
INSERT INTO REFERENCE VALUES ('S_REF','STUDY");

DELETE FROM RELATION_TYPE;

INSERT INTO RELATION_TYPE VALUES (STUDY',F_NORMAL");
INSERT INTO RELATION_TYPE VALUES ('P_REF',REF");

INSERT INTO RELATION_TYPE VALUES ('S_REF','REF");

COMMIT WORK;

32 ﬂ’x'aga*um Range Constraint 12 Membership Constraint
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DROP TABLE MEDEL;

CREATE TABLE MEDEL
(COUNTRY CHAR(20),
MEDEL_KIND CHAR(l),
QTY NUMBER);

DELETE FROM CONSTRAINT;
INSERT INTO CONSTRAINT VALUES ('C1',/RANGE','Y");
INSERT INTO CONSTRAINT VALUES ('C2'/MEMBER','Y");

DELETE FROM RANGE_CONST;
INSERT INTO RANGE_CONST VALUES ('C1','1',200");

DELETE FROM MEMBERSHIP_CONST;,

INSERT INTO MEMBERSHIP_CONST VALUES ('C2','G");
INSERT INTO MEMBERSHIP_CONST VALUES ('C2','S");
INSERT INTO MEMBERSHIP_CONST VALUES ('C2','B");

DELETE FROM OBJECT_CONST;
INSERT INTO OBJECT_CONST VALUES ('CI',/NR");
INSERT INTO OBJECT_CONST VALUES ('C2',/M_CODE),

DELETE FROM OBJECT_TYPE;

INSERT INTO OBJECT_TYPE VALUES ((COUNTRY", 'ENTITY')
INSERT INTO OBJECT_TYPE VALUES ('C_NAME'/LABEL'");
INSERT INTO OBJECT_TYPE VALUES (‘(MEDEL_KIND',ENTITY");
INSERT INTO OBJECT_TYPE VALUES (M_CODE',LABEL"),
INSERT INTO OBJECT_TYPE VALUES (QTY',ENTITY");

INSERT INTO OBJECT_TYPE VALUES ('NR',/LABEL');

DELETE FROM UNIQ_REF;

INSERT INTO UNIQ_REF VALUES (COUNTRY',FI',/R1',C_NAME',COUNTRY");
INSERT INTO UNIQ_REF VALUES (MEDEL_KIND',F1'/R2'/M_CODE',MEDEL_KIND");
INSERT INTO UNIQ_REF VALUES (QTY",FI'/R3',NR',QTY");

DELETE FROM LABEL_TYPE;

INSERT INTO LABEL_TYPE VALUES ('C_NAME','C20",'1");
INSERT INTO LABEL_TYPE VALUES (M_CODE','C1','1");
INSERT INTO LABEL_TYPE VALUES ('NR',N5','1);

DELETE FROM OBJECT_ROLE;

INSERT INTO OBJECT_ROLE VALUES ('R1'/COUNTRY");
INSERT INTO OBJECT_ROLE VALUES ('R2'/MEDEL_KIND');
INSERT INTO OBJECT_ROLE VALUES ('R3','QTY");

DELETE FROM ROLE;
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INSERT INTO ROLE VALUES ('R1',NORMAL','F1''1";
INSERT INTO ROLE VALUES ('R2',NORMAL','F1,'2");
INSERT INTO ROLE VALUES ('R3',NORMAL',F1''3");

DELETE FROM NORMAL_FACTTYPE;
INSERT INTO NORMAL_FACTTYPE VALUES ('F1''MEDEL");

DELETE FROM REFERENCE;

INSERT INTO REFERENCE VALUES ('C_REF'MEDEL);
INSERT INTO REFERENCE VALUES (‘M_REF','MEDEf.’)
INSERT INTO REFERENCE VALUES ('"Q_REF''MEDEL";

DELETE FROM RELATION_TYPE;

INSERT INTO RELATION_TYPE VALUES ('F1')F_NORMAL";
INSERT INTO RELATION_TYPE VALUES ('C_REF,'REF");
INSERT INTO RELATION_TYPE VALUES (M_REF,'REF");
INSERT INTO RELATION_TYPE VALUES ('Q_REF,REF");

COMMIT WORK;

33 'l’l’ﬂll"m]m Mendatory Constraint
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DROP TABLE PATIENT;

CREATE TABLE PATIENT
(PATIENT CHAR(20),
SEX CHAR(1),
PHONE CHAR(10));

DELETE FROM CONSTRAINT;

INSERT INTO CONSTRAINT VALUES ('C1'MENDATORY",'Y");

DELETE FROM CONST_ROLE;
INSERT INTO CONST_ROLE VALUES ('C1','RG1");

DELETE FROM ROLE_GROUP;
INSERT INTO ROLE_GROUP (RI'/RG1%;

DELETE FROM OBJECT_TYPE;

INSERT INTO OBJECT_TYPE VALUES ('PATIENT','ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('P_NAME',/LABEL");
INSERT INTO OBJECT_TYPE VALUES ('SEX',ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('S_CODE',LABEL";
INSERT INTO OBJECT _TYPE VALUES (PHONE',ENTITY");
INSERT INTO OBJECT _TYPE VALUES ('P_NR'/LABEL");

DELETE FROM UNIQ_REF;

INSERT INTO UNIQ_REF VALUES (PATIENT','P_SEX',R1')P_NAME',PATIENT");
INSERT INTO UNIQ. REF VALUES ('SEX','P_SEX','R2''S_CODE','SEX");

INSERT INTO UNIQ_REF VALUES ('PATIENT,'P_PHONE',R3"'P_NAME','PATIENT");
INSERT INTO UNIQ_REF VALUES ('PHONE','P_PHONE',R4','P_NR','PHONE');

DELETE FROM LABEL_TYPE;

INSERT INTO LABEL_TYPE VALUES ('P_NAME','C20','1");
INSERT INTO LABEL_TYPE VALUES ('S_CODE','C1','1");
INSERT INTO LABEL_TYPE VALUES ('P_NR','C10','1");

DELETE FROM OBJECT_ROLE;

INSERT INTO OBJECT_ROLE VALUES (R1',/PATIENT";
INSERT INTO OBJECT_ROLE VALUES ('R2','SEX";
INSERT INTO OBJECT_ROLE VALUES ('R3',PATIENT");
INSERT INTO OBJECT_ROLE VALUES ('R4',PHONE");
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DELETE FROM ROLE;

INSERT INTO ROLE VALUES (RI''NORMAL',P_SEX'/1;
INSERT INTO ROLE VALUES ('R2/NORMAL',P_SEX',2:
INSERT INTO ROLE VALUES (R3',NORMAL',P_PHONE,'1");
INSERT INTO ROLE VALUES (R4''NORMAL','P_PHONE2');

DELETE FROM NORMAL_FACTTYPE;
INSERT INTO NORMAL_FACTTYPE VALUES ('P_SEX',PATIENT");
INSERT INTO NORMAL_FACTTYPE VALUES ('P_PHONE',PATIENT");

DELETE FROM REFERENCE;

INSERT INTO REFERENCE VALUES ('P_REF,PATIENT);
INSERT INTO REFERENCE VALUES ('S_REF',PATIENT";
INSERT INTO REFERENCE VALUES ('PH_REF','PATIENT");

DELETE FROM RELATION_TYPE;

INSERT INTO RELATION_TYPE VALUES ('P_SEX','F_NORMAL"Y;
INSERT INTO RELATION_TYPE VALUES ('P_PHONE,'F_NORMAL";
INSERT INTO RELATION_TYPE VALUES ('P_REF',REF");

INSERT INTO RELATION_TYPE VALUES ('S_REF','REF");

INSERT INTO RELATION_TYPE VALUES ('PH_REF','REF");

COMMIT WORK;

34 %’ﬂgamaa Occurrency Frequency Constraint
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DROP TABLE TUTE;
CREATE TABLE TUTE
(STUDENT CHAR(20),
GROUP CHAR(10));
DELETE FROM CONSTRAINT;
INSERT INTO CONSTRAINT VALUES (C1'/OCCURRENCY','Y"); Q

DELETE FROM FREQ_CONST;
INSERT INTO FREQ_CONST VALUES ('C1','10",'30";

DELETE FROM CONST_ROLE;
INSERT INTO CONST_ROLE VALUES ('CI',RG1");

DELETE FROM ROLE_GROUP;
INSERT INTO ROLE_GROUP ('CONTAINS','RG1");

DELETE FROM OBJECT_TYPE;

INSERT INTO OBJECT_TYPE VALUES ('STUDENT',ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('S_NAME','LABEL");
INSERT INTO OBJECT_TYPE VALUES (TUTE_GROUP',ENTITY";
INSERT INTO OBJECT_TYPE VALUES (GROUP_NO',/LABEL";

DELETE FROM UNIQ_REF;

INSERT INTO UNIQ_REF VALUES ('STUDENT','TUTE','IS_IN','S_NAME','STUDENT");
INSERT INTO UNIQ_REF VALUES

(TUTE_GROUP',' TUTE',CONTAINTS',GROUP_NO',/GROUP");

DELETE FROM LABEL_TYPE;
INSERT INTO LABEL_TYPE VALUES ('S_NAME','C20','1");
INSERT INTO LABEL_TYPE VALUES ('GROUP_NO','C10",'1");

DELETE FROM OBJECT_ROLE;
INSERT INTO OBJECT_ROLE VALUES ('IS_IN','STUDENT");
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INSERT INTO OBJECT_ROLE VALUES (‘CONTAINS', TUTE_GROUP');

DELETE FROM ROLE;
INSERT INTO ROLE VALUES ('IS_IN',NORMAL', TUTE''1');
INSERT INTO ROLE VALUES ('CONTAINS',NORMAL','TUTE',"2");

DELETE FROM NORMAL_FACTTYPE;
INSERT INTO NORMAL_FACTTYPE VALUES ('TUTE', TUTE');

DELETE FROM REFERENCE;
INSERT INTO REFERENCE VALUES ('S_REF,'TUTE");
INSERT INTO REFERENCE VALUES ('T_REF,' TUTE";

DELETE FROM RELATION_TYPE;

INSERT INTO RELATION_TYPE VALUES ('TUTE',F_NORMAL");
INSERT INTO RELATION_TYPE VALUES ('S_REF',REF");
INSERT INTO RELATION_TYPE VALUES ('T_REF,'REF");

COMMIT WORK;

3.5 %’au‘,amad Equality Constraint
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DROP TABLE PERSON;
DROP TABLE SPORT;

CREATE TABLE PERSON
(PERSON CHAR(20),
YEAR CHAR(S),
GENDER CHAR(1),
PERIOD CHAR(S),
HEAR_RATE  CHAR());

CREATE TABLE SPORT
(PERSON CHAR(20), ]
SPORT CHAR(20));

DELETE FROM CONSTRAINT;
INSERT INTO CONSTRAINT VALUES ('C1',/EQUALITY",'Y";

DELETE FROM CONST_ROLE;
INSERT INTO CONST_ROLE VALUES ('C1',/RG1");
INSERT INTO CONST_ROLE VALUES (‘C1',RG2";

DELETE FROM ROLE_GROUP;
INSERT INTO ROLE_GROUP ('R2',RG1");
INSERT INTO ROLE_GROUP ('R4','RG2");

DELETE FROM OBJECT_TYPE;

INSERT INTO OBJECT_TYPE VALUES ('PERSON','ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('P_NAME' 'LABEL"),
INSERT INTO OBJECT_TYPE VALUES (GENDER',ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('G_CODE',LABEL");
INSERT INTO OBJECT_TYPE VALUES ('YEAR','ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('AD','LABEL"),
INSERT INTO OBJECT_TYPE VALUES ('SPORT','ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('S_NAME',/LABEL");
INSERT INTO OBJECT_TYPE VALUES ('PERIOD',ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('MS',/LABEL");
INSERT INTO OBJECT_TYPE VALUES (HEAR_RATE'ENTITY");
INSERT INTO OBJECT_TYPE VALUES (BEATS',/LABEL");



DELETE FROM UNIQ_REF;

INSERT INTO UNIQ_REF VALUES (PERSON','P_GENDER',R1',P_NAME',PERSON");
INSERT INTO UNIQ_REF VALUES (GENDER','P_GENDER',R2',/G_CODE',GENDER");
INSERT INTO UNIQ_REF VALUES (PERSON',P_PERIOD',R3','P_NAME','PERSON");
INSERT INTO UNIQ_REF VALUES (PERIOD,'P_PERIOD',R4','MS','PERIOD");

INSERT INTO UNIQ_REF VALUES (PERSON'/P_YEAR',R5','P_NAME','PERSON");
INSERT INTO UNIQ_REF VALUES ('YEAR,P_YEAR',R6'AD','YEAR");

INSERT INTO UNIQ_REF VALUES (PERSON',P_HEAR',R7','P_NAME','PERSON");
INSERT INTO UNIQ_REF VALUES (HEAR_RATE',P_HEAR','R8''BEATS',HEAR_RATE');
INSERT INTO UNIQ_REF VALUES ('PERSON','P_SPORT',R9',P_NAME''PERSON");
INSERT INTO UNIQ_REF VALUES ('SPORT,'P_SPORT,R10','S_NAME','SPORT");

DELETE FROM LABEL_TYPE;

INSERT INTO LABEL_TYPE VALUES (P_NAME','C20','1;
INSERT INTO LABEL_TYPE VALUES ('G_CODE','C1,'1");
INSERT INTO LABEL_TYPE VALUES ('S_NAME',C20",'1");
INSERT INTO LABEL_TYPE VALUES ('BEATS','C5','1");
INSERT INTO LABEL_TYPE VALUES ('AD','C5','1");
INSERT INTO LABEL_TYPE VALUES ('MS','C5",'1";

DELETE FROM OBJECT_ROLE;

INSERT INTO OBJECT_ROLE VALUES ('R{',PERSON");
INSERT INTO OBJECT_ROLE VALUES ('R2','GENDER");
INSERT INTO OBJECT_ROLE VALUES ('R3','PERSON");
INSERT INTO OBJECT_ROLE VALUES ('R4',PERIOD");
INSERT INTO OBJECT_ROLE VALUES ('R5','PERSON");
INSERT INTO OBJECT_ROLE VALUES (R6','YEAR");
INSERT INTO OBJECT_ROLE VALUES ('R7','PERSON");
INSERT INTO OBJECT_ROLE VALUES ('R8','HEAR_RATE");
INSERT INTO OBJECT_ROLE VALUES ('R9','SPORT");
INSERT INTO OBJECT_ROLE VALUES ('R10','SPORT");

DELETE FROM ROLE;

INSERT INTO ROLE VALUES ('R1''NORMAL',P_GENDER','1");
INSERT INTO ROLE VALUES ('R2''NORMAL','P_GENDER','2";
INSERT INTO ROLE VALUES ('R3'NORMAL','P_PERIOD",'|");
INSERT INTO ROLE VALUES ('R4',NORMAL','P_PERIOD",'2");
INSERT INTO ROLE VALUES ('R5','NORMAL','P_YEAR','1";
INSERT INTO ROLE VALUES ('R6',/NORMAL','P_YEAR',"2");
INSERT INTO ROLE VALUES ('R7',NORMAL',P_HEAR','1");
INSERT INTO ROLE VALUES ('R8''NORMAL','P_HEAR',"2";
INSERT INTO ROLE VALUES ('R9','NORMAL','P_SPORT",'1");
INSERT INTO ROLE VALUES ('R10',NORMAL",'P_SPORT",'2";

DELETE FROM NORMAL_FACTTYPE;

INSERT INTO NORMAL_FACTTYPE VALUES ('P_GENDER',PERSON");
INSERT INTO NORMAL_FACTTYPE VALUES ('P_PERIOD','PERSON");
INSERT INTO NORMAL_FACTTYPE VALUES ('P_YEAR',PERSON");
INSERT INTO NORMAL_FACTTYPE VALUES ('P_HEAR',PERSON";
INSERT INTO NORMAL_FACTTYPE VALUES ('P_SPORT','SPORT";

DELETE FROM REFERENCE;

INSERT INTO REFERENCE VALUES (P_REF,'PERSON");
INSERT INTO REFERENCE VALUES ('G_REF','PERSON");
INSERT INTO REFERENCE VALUES ('PR_REF','PERSON";
INSERT INTO REFERENCE VALUES ('Y_REF,PERSON");
INSERT INTO REFERENCE VALUES (‘H_REF','PERSON');
INSERT INTO REFERENCE VALUES ('S_REF','SPORT");

DELETE FROM RELATION_TYPE;

INSERT INTO RELATION_TYPE VALUES ('P_GENDER',F_NORMAL');
INSERT INTO RELATION_TYPE VALUES ('P_PERIOD',F_NORMAL;
INSERT INTO RELATION_TYPE VALUES ('P_YEAR',F_NORMAL);
INSERT INTO RELATION_TYPE VALUES (P_HEAR',F_NORMAL;
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INSERT INTO RELATION_TYPE VALUES ('P_SPORT',)F_NORMAL');
INSERT INTO RELATION_TYPE VALUES ('P_REF,REF");

INSERT INTO RELATION_TYPE VALUES ('G_REF',REF");

INSERT INTO RELATION_TYPE VALUES ('PR_REF','REF");

INSERT INTO RELATION_TYPE VALUES ("Y_REF',REF");

INSERT INTO RELATION_TYPE VALUES ('H_REF','REF");

INSERT INTO RELATION_TYPE VALUES ('S_REF','REF");

COMMIT WORK;

3.6 ﬂ’f@ga‘um Equality Constraint
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DROP TABLE EMPLOYEE;

CREATE TABLE EMPLOYEE
(EMPLOYEE  CHAR(20),
GENDER CHAR(1),
PARKING_BAY CHAR(10),
MONEY CHAR(10));

DELETE FROM CONSTRAINT;

INSERT INTO CONSTRAINT VALUES (‘'C1'/EXCLUSION','Y");

DELETE FROM CONST_ROLE;
INSERT INTO CONST_ROLE VALUES ('Cl',RG1");
INSERT INTO CONST_ROLE VALUES ('CI',RG2";

DELETE FROM ROLE_GROUP;
INSERT INTO ROLE_GROUP (R1',/RGI");
INSERT INTO ROLE_GROUP (R5',/RG2");

DELETE FROM OBIJECT_TYPE;

INSERT INTO OBJECT_TYPE VALUES (EMPLOYEE',ENTITY");
INSERT INTO OBJECT_TYPE VALUES (E_NAME'LABEL";
INSERT INTO OBJECT_TYPE VALUES ("GENDER',ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('G_CODE'/LABEL');
INSERT INTO OBJECT_TYPE VALUES (PARKING_BAY',ENTITY");
INSERT INTO OBJECT _TYPE VALUES (P_CODE',LABEL");
INSERT INTO QBJECT_TYPE VALUES (MONEY',ENTITY");
INSERT INTO OBJECT_TYPE VALUES (M_NR',/LABEL";

DELETE FROM UNIQ_REF;

INSERT INTO UNIQ_REF VALUES (EMPLOYEE'E_PARKING',R1',E_NAME',/EMPLOYEE');
INSERT INTO UNIQ_REF VALUES

(PARKING_BAY',E_PARKING' 'R2'P_CODE',PARKING_BAY";

INSERT INTO UNIQ_REF VALUES (EMPLOYEE',E_GENDER',R3','E_NAME',EMPLOYEE);
INSERT INTO UNIQ_REF VALUES ('GENDER'E_GENDER',R4''G_CODE',/GENDER");
INSERT INTO UNIQ_REF VALUES (EMPLOYEE',E_MONEY',R5',E_NAME',EMPLOYEE);
INSERT INTO UNIQ_REF VALUES (MONEY",E_MONEY';R6''M_NR',MONEY");

DELETE FROM LABEL_TYPE; ’
INSERT INTO LABEL_TYPE VALUES (E_NAME','C20",1);

INSERT INTO LABEL_TYPE VALUES (G_CODE,/CI','1;

INSERT INTO LABEL_TYPE VALUES (P_NAME',C10,1;

INSERT INTO LABEL_TYPE VALUES (M_NR','C10','1');

DELETE FROM OBJECT_ROLE;

INSERT INTO OBJECT_ROLE VALUES ('R1',EMPLOYEE");
INSERT INTO OBJECT_ROLE VALUES ('R2,/PARKING_BAY");
INSERT INTO OBJECT_ROLE VALUES ('R3',/EMPLOYEE"),
INSERT INTO OBJECT_ROLE VALUES ('R4',/GENDERY);
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INSERT INTO OBJECT_ROLE VALUES ('R5',EMPLOYEE");
INSERT INTO OBJECT_ROLE VALUES ('R6'MONEY");

DELETE FROM ROLE;

INSERT INTO ROLE VALUES ('R1'YNORMAL','E_PARKING','1");
INSERT INTO ROLE VALUES ('R2,'NORMAL','E_PARKING',2");
INSERT INTO ROLE VALUES ('R3','NORMAL','E_GENDER','1");
INSERT INTO ROLE VALUES ('R4','NORMAL''E_GENDER',2');
INSERT INTO ROLE VALUES (R5',NORMAL''E_MONEY",'1");
INSERT INTO ROLE VALUES ('R6',NORMAL',E_MONEY","2");

DELETE FROM NORMAL_FACTTYPE; X

INSERT INTO'NORMAL_FACTTYPE VALUES (E_PARKING',EMPLOYEE");
INSERT INTO NORMAL_FACTTYPE VALUES ('E_GENDER','EMPLOYEE");
INSERT INTO NORMAL_FACTTYPE VALUES (‘E_MONEY',EMPLOYEE");

DELETE FROM REFERENCE;

INSERT INTO REFERENCE VALUES ('E_REF,EMPLOYEE");
INSERT INTO REFERENCE VALUES (P_REF,EMPLOYEE');
INSERT INTO REFERENCE VALUES ('G_REF',EMPLOYEE");
INSERT INTO REFERENCE VALUES (‘M_REF','EMPLOYEE";

DELETE FROM RELATION_TYPE;

INSERT INTO RELATION_TYPE VALUES (E_PARKING','F_NORMAL);
INSERT INTO RELATION_TYPE VALUES (E_GENDER',F_NORMAL');
INSERT INTO RELATION_TYPE VALUES (E_MONEY',’F_NORMAL'");
INSERT INTO RELATION_TYPE VALUES (E_REF',REF");

INSERT INTO RELATION_TYPE VALUES (P_REF',REF";

INSERT INTO RELATION_TYPE VALUES ('G_REF',REF");

INSERT INTO RELATION_TYPE VALUES (M_REF,'REFY;

COMMIT WORK;

3.7 ‘lT’e)llva‘UEN Equality Constraint
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DROP TABLE PERSON;
DROP TABLE P_OWN_CAR;
DROP TABLE P_DRIVE_CAR;

CREATE TABLE PERSON
((PERSON CHAR(20),
GENDER- CHAR(1));
CREATE TABLE P_OWN_CAR
((PERSON CHAR(20),
CAR CHAR(10));
CREATE TABLE P_DRIVE_CAR
((PERSON GHAR(20),
CAR CHAR(10));
DELETE FROM CONSTRAINT;

INSERT INTO CONSTRAINT VALUES ('C1','SUBSET,'Y");

DELETE FROM SUBSET_CONST;
INSERT INTO SUBSET_CONST VALUES ('C1'/RG2");

DELETE FROM CONST_ROLE;
INSERT INTO CONST_ROLE VALUES ('CI1',/RG1";
INSERT INTO CONST_ROLE VALUES ('CI',/RG2";



DELETE FROM ROLE_GROUP;
INSERT INTO ROLE_GROUP (R3',/RG1');
INSERT INTO ROLE_GROUP (R5',RG2');

DELETE FROM OBJECT_TYPE;

INSERT INTO OBJECT_TYPE VALUES (PERSON',ENTITY");
INSERT INTO OBJECT_TYPE VALUES (P_NAME',LABEL');
INSERT INTO OBJECT_TYPE VALUES ('GENDER',ENTITY";
INSERT INTO OBJECT_TYPE VALUES ('G_CODE',LABEL");
INSERT INTO OBJECT_TYPE VALUES (‘CAR,ENTITY");
INSERT INTO OBJECT_TYPE VALUES (REG#,LABEL");

DELETE FROM UNIQ_REF;

INSERT INTO UNIQ_REF VALUES ('PERSON','P_GENDER',R1',P_NAME','PERSON");
INSERT INTO UNIQ_REF VALUES ('GENDER',P_GENDER','R2',G_CODE',/GENDER");
INSERT INTO UNIQ_REF VALUES ('PERSON','P_OWN_CAR',R3','P_NAME','PERSON");
INSERT INTO UNIQ_REF VALUES ('CAR','P_OWN_CAR' 'R4''REG#' 'CAR");

INSERT INTO UNIQ_REF VALUES ('PERSON''P_DRV_CAR',R5',P_NAME',PERSON');
INSERT INTO UNIQ_REF VALUES (‘CAR',P_DRV_CAR',R6''REG#,'CAR");

DELETE FROM LABEL_TYPE;

INSERT INTO LABEL_TYPE VALUES (P_NAME','C20','1");
INSERT INTO LABEL_TYPE VALUES ('G_CODE','C1','1");
INSERT INTO LABEL_TYPE VALUES ('REG#','C10','1");

DELETE FROM OBJECT_ROLE;

INSERT INTO OBJECT_ROLE VALUES ('R1','PERSON");
INSERT INTO OBJECT_ROLE VALUES ('R2',/GENDER");
INSERT INTO OBJECT_ROLE VALUES ('R3','PERSON");
INSERT INTO OBJECT_ROLE VALUES ('R4',/CAR);
INSERT INTO OBJECT_ROLE VALUES ('R5',PERSON");
INSERT INTO OBJECT_ROLE VALUES ('R6','CAR");

DELETE FROM ROLE;

INSERT INTO ROLE VALUES ('R1')NORMAL',P_GENDER','1");
INSERT INTO ROLE VALUES ('R2',NORMAL','P_GENDER','2");
INSERT INTO ROLE VALUES ('R3','NORMAL''P_OWN_CAR','1");
INSERT INTO ROLE VALUES ('R4'/NORMAL',P_OWN_CAR','2";
INSERT INTO ROLE VALUES ('R5'NORMAL',P_DRIVE_CAR','1");
INSERT INTO ROLE VALUES ('R6',NORMAL',P_DRIVE_CAR',2";

DELETE FROM NORMAL_FACTTYPE;

INSERT INTO NORMAL_FACTTYPE VALUES ('P_GENDER',PERSON");
INSERT INTO NORMAL_FACTTYPE VALUES ('P_OWN_CAR',P_OWN_CARY);
INSERT INTO NORMAL_FACTTYPE VALUES (P_DRV_CAR',P_DRIVE_CAR');

DELETE FROM REFERENCE; t
INSERT INTO REFERENCE VALUES (P_REF',EMPLOYEE");
INSERT INTO REFERENCE VALUES ('G_REF',EMPLOYEE");
INSERT INTO REFERENCE VALUES ('C_REF',EMPLOYEE);

DELETE FROM RELATION_TYPE;

INSERT INTO RELATION_TYPE VALUES ('P_GENDER',F_NORMAL");
INSERT INTO RELATION_TYPE VALUES (P_OWN_CAR',)F_NORMAL";
INSERT INTO RELATION_TYPE VALUES (P_DRV_CAR'F_NORMAL);
INSERT INTO RELATION_TYPE VALUES ('P_REF',REF");

INSERT INTO RELATION_TYPE VALUES ('G_REF','REF");

INSERT INTO RELATION_TYPE VALUES ('C_REF','REF";

COMMIT WORK;
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PIC11.SQL

DROP TABLE EMPLOYEE;
DROP TABLE MANAGE_CAR;
DROP TABLE MANAGER,;
DROP TABLE MARRIED_EMP;
DROP TABLE DEPARTMENT;
DROP TABLE BRANCH;
DROP TABLE SELL;
CREATE TABLE EMPLOYEE
(EMP# CHAR(10),
EMP_NAME  CHAR(20),
GENDER CHAR(1),
DEGREE CHAR(10),
PHONE CHAR(10),
SALARY CHAR(10),
DEPARTMENT CHAR(20),
BRANCH CHAR(20),
BONUS CHAR(10),
HOLIDAY CHAR(10));
CREATE TABLE MANAGE_CAR
(EMP# CHAR(10),
REG# CHAR(10));
CREATE TABLE MANAGER
(EMP# CHAR(10),
LICENCE# CHAR(10));
CREATE TABLE MARRIED_EMP
(EMP# CHAR(10),
YEAR CHAR(S));
CREATE TABLE DEPARTMENT

(DEPT_NAME  CHAR(20),
HEAD_OF_DEPT CHAR(10),
PERS_COUNT CHAR(5),

BUDGET CHAR(10));
CREATE TABLE BRANCH

(BRANCH_NAMECHAR(20),

LOCATE CHAR(20));
CREATE TABLE SELL

(BRANCH_NAMECHAR(20),
DRIVE_KIND  CHAR(2),

YEAR CHAR(5),
QTY CHAR(5));
DELETE FROM CONSTRAINT;

INSERT INTO CONSTRAINT VALUES ('CIl',/UNIQUE",'Y");
INSERT INTO CONSTRAINT VALUES ('C2',/UNIQUE",'Y");
INSERT INTO CONSTRAINT VALUES ('C3','UNIQUE','Y");
INSERT INTO CONSTRAINT VALUES ('C4','UNIQUE','Y");
INSERT INTO CONSTRAINT VALUES ('C5',UNIQUE','Y");



INSERT INTO CONSTRAINT VALUES (‘C6','UNIQUE','Y");
INSERT INTO CONSTRAINT VALUES ('C7,'UNIQUE','Y");
INSERT INTO CONSTRAINT VALUES ('C8','UNIQUE",'Y");
INSERT INTO CONSTRAINT VALUES ('C9',UNIQUE','Y";
INSERT INTO CONSTRAINT VALUES ('C10",'UNIQUE','Y);
INSERT INTO CONSTRAINT VALUES ('C11''UNIQUE",'Y");
INSERT INTO CONSTRAINT VALUES ('C12','UNIQUE",'Y");
INSERT INTO CONSTRAINT VALUES ('C13','UNIQUE','Y");
INSERT INTO CONSTRAINT VALUES ('C14''UNIQUE','Y");
INSERT INTO CONSTRAINT VALUES ('C15','UNIQUE",'Y");
INSERT INTO CONSTRAINT VALUES ('C16',UNIQUE','Y");
INSERT INTO CONSTRAINT VALUES ('C17',UNIQUE",'Y");
INSERT INTO CONSTRAINT VALUES ¢C18','UNIQUE','Y");
INSERT INTO CONSTRAINT VALUES ('C19'MENDATORRY",'Y");
INSERT INTO CONSTRAINT VALUES (‘C20',MENDATORRY",'Y");
INSERT INTO CONSTRAINT VALUES ('C21'MENDATORRY",'Y");
INSERT INTO CONSTRAINT VALUES ('C22'MENDATORRY",'Y");
INSERT INTO CONSTRAINT VALUES ('C23'MENDATORRY",'Y");
INSERT INTO CONSTRAINT VALUES ('C24'EXCLUSION','Y");
INSERT INTO CONSTRAINT VALUES ('C25''SUBSET,'Y");
INSERT INTO CONSTRAINT VALUES ('C26')EQUALITY",'Y");
INSERT INTO CONSTRAINT VALUES ('C27','MEMBER','Y");
INSERT INTO CONSTRAINT VALUES ('C28','RANGE','Y");
INSERT INTO CONSTRAINT VALUES ('C29','OCCURRENCY",'Y");

DELETE FROM ROLE_GROUP;

INSERT INTO ROLE_GROUP VALUES ('R2',RG1";
INSERT INTO ROLE_GROUP VALUES ('R3',/RG2");
INSERT INTO ROLE_GROUP VALUES ('R6',RG3";
INSERT INTO ROLE_GROUP VALUES (R7',RG4";
INSERT INTO ROLE_GROUP VALUES ('R9',RG5");
INSERT INTO ROLE_GROUP VALUES ('R12',/RG6");
INSERT INTO ROLE_GROUP VALUES (R13,/RG7");
INSERT INTO ROLE_GROUP VALUES ('R16',RG8");
INSERT INTO ROLE_GROUP VALUES ('R17',RG9";
INSERT INTO ROLE_GROUP VALUES ('R20',RG10";
INSERT INTO ROLE_GROUP VALUES ('R22',RG11";
INSERT INTO ROLE_GROUP VALUES ('R2I'/RG12");
INSERT INTO ROLE_GROUP VALUES ('R24'/RG13");
INSERT INTO ROLE_GROUP VALUES ('R25'/RG14Y);
INSERT INTO ROLE_GROUP VALUES ('R28',/RG15");
INSERT INTO ROLE_GROUP VALUES ('R30',RG16");
INSERT INTO ROLE_GROUP VALUES ('R31'/RG17";
INSERT INTO ROLE_GROUP VALUES ('R32,/RG18");
INSERT INTO ROLE_GROUP VALUES ('R33''RG19";
INSERT INTO ROLE_GROUP VALUES ('R34',/RG20";
INSERT INTO ROLE_GROUP VALUES ('R5','RG21%;
INSERT INTO ROLE_GROUP VALUES ('R13',/RG22");

DELETE FROM CONST_ROLE;

INSERT INTO CONST_ROLE VALUES ('CI'/RG1";
INSERT INTO CONST_ROLE VALUES ('C2',/RG2");
INSERT INTO CONST_ROLE VALUES ('C3'/RG3");
INSERT INTO CONST_ROLE VALUES ('C4'/RG5");
INSERT INTO CONST_ROLE VALUES ('C5',/RG6");
INSERT INTO CONST_ROLE VALUES ('C6'/RG7");
INSERT INTO CONST_ROLE VALUES ('C7','RG8");
INSERT INTO CONST_ROLE VALUES ('C8,RG9";
INSERT INTO CONST_ROLE VALUES ('C%,'RG10");
INSERT INTO CONST_ROLE VALUES ('C11'/RG11%;
INSERT INTO CONST_ROLE VALUES (C11',RG12");
INSERT INTO CONST_ROLE VALUES ('C12',RG14");
INSERT INTO CONST_ROLE VALUES ('C13,/RG13"),
INSERT INTO CONST_ROLE VALUES ('C14',RG15";
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INSERT INTO CONST_ROLE VALUES ('C15','RG16");
INSERT INTO CONST_ROLE VALUES ('C16',RG17";
INSERT INTO CONST_ROLE VALUES ('C16',RG18");
INSERT INTO CONST_ROLE VALUES ('C16'/RG19";
INSERT INTO CONST_ROLE VALUES ('C17'/RG20");
INSERT INTO CONST_ROLE VALUES ('C18',RG4");

INSERT INTO CONST_ROLE VALUES ('C19','RG4";

INSERT INTO CONST_ROLE VALUES ('C20',RG9");

INSERT INTO CONST_ROLE VALUES ('C21'RG15");
INSERT INTO CONST_ROLE VALUES ('C22'/RG11";
INSERT INTO CONST_ROLE VALUES ('C23',RG14";,
INSERT INTO CONST_ROLE VALUES ('C24'RG5");

INSERT INTO CONST_ROLE VALUES ('C24'/RG22";
INSERT INTO CONST_ROLE VALUES ('C25/RG21");
INSERT INTO CONST_ROLE VALUES ('C25',/RG4");

INSERT INTO CONST_ROLE VALUES ('C26'/RG11");
INSERT INTO CONST_ROLE VALUES ('C26',RG13");
INSERT INTO CONST_ROLE VALUES ('C29',/RG18");

DELETE FROM OBJECT_CONST;
INSERT INTO OBJECT_CONST VALUES ('C27/DRIVE_KIND');
INSERT INTO OBJECT_CONST VALUES ('C28','QTY");

DELETE FROM RANGE_CONST;
INSERT INTO RANGE_CONST VALUES ('C28','1",”200");

DELETE FROM MEMBERSHIP_CONST;
INSERT INTO MEMBERSHIP_CONST VALUES ('C27','HD');
INSERT INTO MEMBERSHIP_CONST VALUES ('C27,'FD",

DELETE FROM FREQ_CONST;
INSERT INTO FREQ_CONST VALUES ('C29,2','2");

DELETE FROM SUBSET_CONST;
INSERT INTO SUBSET_CONST VALUES ('C25','RG21");

DELETE FROM OBJECT_TYPE;

INSERT INTO OBJECT_TYPE VALUES (EMPLOYEE',ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('EMP#','/LABEL");
INSERT INTO OBJECT_TYPE VALUES (EMP_NAME','LABEL";
INSERT INTO OBJECT_TYPE VALUES ('GENDER',ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('G_CODE',LABEL"),
INSERT INTO OBJECT_TYPE VALUES (‘'DEGREE',/ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('D_CODE',/LABEL");
INSERT INTO OBJECT_TYPE VALUES ('PHONE',ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('PHONE#','LABEL"),
INSERT INTO OBJECT_TYPE VALUES ('SALARY','ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('SALS',LABEL");
INSERT INTO OBJECT_TYPE VALUES ('DEPARTMENT,'ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('DEPT_NAME','LABEL");
INSERT INTO OBJECT_TYPE VALUES (BRANCH',ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('B_NAME',/LABEL");
INSERT INTO OBJECT_TYPE VALUES ('BONUS''ENTITY");
INSERT INTO OBJECT_TYPE VALUES (BONUSS$','LABEL');
INSERT INTO OBJECT _TYPE VALUES ('HOLIDAY',ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('H_DATE'/LABEL");
INSERT INTO OBJECT_TYPE VALUES (MANAGER',ENTITY");
INSERT INTO OBJECT_TYPE VALUES (MARRIED_EMP','ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('COMP_CAR',ENTITY");
INSERT INTO OBJECT_TYPE VALUES (REG#','LABEL");
INSERT INTO OBJECT_TYPE VALUES ('DRIVER','ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('LICENCE#','LABEL");
INSERT INTO OBJECT_TYPE VALUES ('YEAR',ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('Y_AD',/LABEL");

187



INSERT INTO OBJECT_TYPE VALUES (PERS_COUNT',ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('PERS_NR',LABEL");
INSERT INTO OBJECT_TYPE VALUES ('BUDGET',ENTITY");
INSERT INTO OBJECT_TYPE VALUES (BUDGETS$',LABEL");
INSERT INTO OBJECT_TYPE VALUES (LOCATE','ENTITY");
INSERT INTO OBJECT_TYPE VALUES ('CITY'LABEL");

INSERT INTO OBJECT_TYPE VALUES ('DRIVE_KIND','ENTITY");
INSERT INTO OBJECT_TYPE VALUES (DR_CODE',/LABEL";
INSERT INTO OBJECT_TYPE VALUES ('QTY',ENTITY");

INSERT INTO OBJECT_TYPE VALUES ('QTY_NR'LABEL";

DELETE FROM LABEL_TYPE;

INSERT INTO LABEL_TYPE VALUES (EMP#,'C10",1');
INSERT INTO LABEL_TYPE VALUES (EMP_NAME',C20','1');
INSERT INTO LABEL_TYPE VALUES ('G_CODE'/CI',1";
INSERT INTO LABEL_TYPE VALUES ('D_CODE',C10',1');
INSERT INTO LABEL_TYPE VALUES (PHONE#,'C10','1");
INSERT INTO LABEL_TYPE VALUES (SALS' C10',1");
INSERT INTO LABEL_TYPE VALUES ('DEPT_NAME',C20',1");
INSERT INTO LABEL_TYPE VALUES ('B_NAME','C20','1");
INSERT INTO LABEL_TYPE VALUES (‘BONUSS$','C10",1°);
INSERT INTO LABEL_TYPE VALUES ('H_DATE,'C10,1);
INSERT INTO LABEL_TYPE VALUES ('REG#,'C10','1');
INSERT INTO LABEL_TYPE VALUES (LICENCE#,'C10',1');
INSERT INTO LABEL_TYPE VALUES ('Y_AD/C5',1");
INSERT INTO LABEL_TYPE VALUES (‘PERS_NR',C5'1');
INSERT INTO LABEL_TYPE VALUES (‘BUDGETS','C10','1);
INSERT INTO LABEL_TYPE VALUES (CITY",C20','1");
INSERT INTO LABEL_TYPE VALUES (DR_CODE!'C2','1");
INSERT INTO LABEL_TYPE VALUES (‘QTY_NR',C5'1');

DELETE FROM SUBTYPE;
INSERT INTO SUBTYPE VALUES (MANAGER',EMPLOYEE);
INSERT INTO SUBTYPE VALUES ('MARRIED_EMP',EMPLOYEEY;

DELETE FROM ROLE;

INSERT INTO ROLE VALUES ('R1'NORMAL/,'F1','1");
INSERT INTO ROLE VALUES ('R2','NORMAL','F1','2");
INSERT INTO ROLE VALUES ('R3',/NORMAL','F2','1");
INSERT INTO ROLE VALUES (‘R4','NORMAL','F2',2");
INSERT INTO ROLE VALUES ('R5',NORMAL','F3','1");
INSERT INTO ROLE VALUES ('R6',NORMAL','F3',2");
INSERT INTO ROLE VALUES (R7'NORMAL',F4','1");
INSERT INTO ROLE VALUES ('R8',NORMAL','F4','2");
INSERT INTO ROLE VALUES ('R9, NORMAL','’F5','1");
INSERT INTO ROLE VALUES ('R10',NORMAL','F5',2");
INSERT INTO ROLE VALUES ('R11'NORMAL','F6','1");
INSERT INTO ROLE VALUES ('R12''NORMAL','F6',2";
INSERT INTO ROLE VALUES ('R13',NORMAL'F7''1");
INSERT INTO ROLE VALUES ('R14'NORMAL','F7','2");
INSERT INTO ROLE VALUES ('R15','NORMAL','F8','1");
INSERT INTO ROLE VALUES (RI16''NORMAL','F8','2";
INSERT INTO ROLE VALUES ('R17'/NORMAL','F9','1");
INSERT INTO ROLE VALUES ('R18','NORMAL','F9','2");
INSERT INTO ROLE VALUES ('R19,'NORMAL','F10','1");
INSERT INTO ROLE VALUES ('R20",'NORMAL'F10','2");
INSERT INTO ROLE VALUES ('R21'/NORMAL','F11','1");
INSERT INTO ROLE VALUES ('R22',NORMAL','F11',2");
INSERT INTO ROLE VALUES ('R23',NORMAL',F12','1");
INSERT INTO ROLE VALUES ('R24','NORMAL','F12','2");
INSERT INTO ROLE VALUES ('R25''NORMAL','F13','1");
INSERT INTO ROLE VALUES ('R26'/NORMAL','F13','2");
INSERT INTO ROLE VALVUES ('R27','NORMAL','F14','1");
INSERT INTO ROLE VALUES ('R28','NORMAL','F14','2");
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INSERT INTO ROLE VALUES ('R29',NORMAL','F15','1");
INSERT INTO ROLE VALUES ('R30',NORMAL',F15''2");
INSERT INTO ROLE VALUES ('R31'NORMAL','F16','1");
INSERT INTO ROLE VALUES ('R32",NORMAL','F16','2";
INSERT INTO ROLE VALUES ('R33',NORMAL',F16','3");
INSERT INTO ROLE VALUES ('R34',NESTING',F17','1");
INSERT INTO ROLE VALUES ('R35,NORMAL','F17',2");

INSERT INTO ROLE VALUES ('RF1',NORMAL',RT1','1%;
INSERT INTO ROLE VALUES ('RF2','NORMAL',RT1','1";
INSERT INTO ROLE VALUES ('RF3',NORMAL',/RT2','1");
INSERT INTO ROLE VALUES (RF4',NORMAL',RT2",'1");
INSERT INTO ROLE VALUES ('RF5',NORMAL',/RT3','1");
INSERT INTO ROLE VALUES ('RF6',NORMAL',RT3'",'1";
INSERT INTO ROLE VALUES (RF7'NORMAL',RT4','1";
INSERT INTO ROLE VALUES ('RF8','NORMAL',RT4','1");
INSERT INTO ROLE VALUES ('RF9',/NORMAL''RTS','1");
INSERT INTO ROLE VALUES (RF10',NORMAL',/'RT5','1");
INSERT INTO ROLE VALUES (RF11''NORMAL','RT6','1");
INSERT INTO ROLE VALUES (‘RF12',NORMAL','RT6",'1");
INSERT INTO ROLE VALUES ('RF13','NORMAL',/RT7','1";
INSERT INTO ROLE VALUES ('RF14'NORMAL','RT7','1");
INSERT INTO ROLE VALUES ('RF15','NORMAL','RT8''l");
INSERT INTO ROLE VALUES ('RF16','NORMAL',RT8','1");
INSERT INTO ROLE VALUES ('RF17,'NORMAL',RT9",'1");
INSERT INTO ROLE VALUES ('RF18','NORMAL','RT9','1");
INSERT INTO ROLE VALUES ('RF19',NORMAL','RT10','1");
INSERT INTO ROLE VALUES ('RF20', NORMAL',RT10','1");
INSERT INTO ROLE VALUES ('RF21'NORMAL',RT11','1");
INSERT INTO ROLE VALUES ('RF22',NORMAL','RT11"'1");
INSERT INTO ROLE VALUES ('RF23''NORMAL',/RT12','1");
INSERT INTO ROLE VALUES ('RF24',NORMAL','RT12','1");
INSERT INTO ROLE VALUES ('RF25',NORMAL',RT13','1");
INSERT INTO ROLE VALUES ('RF26',NORMAL',RT13','1");
INSERT INTO ROLE VALUES (RF27''NORMAL',RT14','1");
INSERT INTO ROLE VALUES ('RF28',NORMAL','RT14','1");
INSERT INTO ROLE VALUES ('RF29',NORMAL',/RT15''1");
INSERT INTO ROLE VALUES ('RF30',NORMAL'/RT15''1");
INSERT INTO ROLE VALUES ('RF31'NORMAL',RT16','1");
INSERT INTO ROLE VALUES ('RF32',NORMAL','RT16','1");
INSERT INTO ROLE VALUES ('RF33',/'NORMAL',RT17','1");
INSERT INTO ROLE VALUES ('RF34','NORMAL',RT17','1");
INSERT INTO ROLE VALUES ('RF35''NORMAL','RT18','1");
INSERT INTO ROLE VALUES ('RF36','NORMAL','RT18','1");

DELETE FROM OBJECT_ROLE;

INSERT INTO OBJECT_ROLE VALUES ('R1',PERS_COUNT");
INSERT INTO OBJECT_ROLE VALUES ('R2', DEPARTMENT");
INSERT INTO OBJECT_ROLE VALUES ('R3''DEPARTMENT");
INSERT INTO OBJECT_ROLE VALUES ('R4'/BUDGET");
INSERT INTO OBJECT_ROLE VALUES ('R5'EMPLOYEE");
INSERT INTO OBJECT_ROLE VALUES ('R6', DEPARTMENT");
INSERT INTO OBJECT_ROLE VALUES ('R7,EMPLOYEE");
INSERT INTO OBJECT_ROLE VALUES ('R8','DEPARTMENT");
INSERT INTO OBJECT_ROLE VALUES ('R9',EMPLOYEE'");
INSERT INTO OBJECT_ROLE VALUES ('R10'HOLIDAY");
INSERT INTO OBJECT_ROLE VALUES (R11''SALARY");
INSERT INTO OBJECT_ROLE VALUES ('R12'/EMPLOYEE);
INSERT INTO OBJECT_ROLE VALUES ('R13',EMPLOYEE");
INSERT INTO OBJECT_ROLE VALUES ('R14',BONUS");
INSERT INTO OBJECT_ROLE VALUES ('R15','PHONE");
INSERT INTO OBJECT_ROLE VALUES ('R16'/EMPLOYEE";
INSERT INTO OBJECT_ROLE VALUES ('R17,'/EMPLOYEE);
INSERT INTO OBJECT_ROLE VALUES ('R18',GENDER");

189



INSERT INTO RELATION_TYPE VALUES (F6',F_NORMALY;
INSERT INTO RELATION_TYPE VALUES (F7,F_NORMAL";
INSERT INTO RELATION_TYPE VALUES (F§',F_NORMAL');
INSERT INTO RELATION_TYPE VALUES (F9',’F_NORMAL');
INSERT INTO RELATION_TYPE VALUES (F10',F_NORMAL);
INSERT INTO RELATION_TYPE VALUES (FI1',F_NORMAL);

INSERT INTO RELATION_TYPE VALUES (FI12','F_NORMAL");
INSERT INTO RELATION_TYPE VALUES ('F13',F_NORMAL');
INSERT INTO RELATION_TYPE VALUES (F14','F_NORMAL");
INSERT INTO RELATION_TYPE VALUES ('F15''F_NORMAL";

INSERT INTO RELATION_TYPE VALUES (F16','F_NORMAL";
INSERT INTO RELATION_TYPE VALUES ('F17','F_NORMAL");

INSERT INTO RELATION_TYPE VALUES ('RT1',/REF");
INSERT INTO RELATION_TYPE VALUES (RT2','REF");
INSERT INTO RELATION_TYPE VALUES (RT3''REF");
INSERT INTO RELATION_TYPE VALUES (RT4','REF");
INSERT INTO RELATION_TYPE VALUES (RT5''REF");
INSERT INTO RELATION_TYPE VALUES (RTé',REF"); -
INSERT INTO RELATION_TYPE VALUES ('RT7','REF');
INSERT INTO RELATION_TYPE VALUES (RTS8',REF");
INSERT INTO RELATION_TYPE VALUES (RT9",'REF");
INSERT INTO RELATION_TYPE VALUES (RT10',/REF");
INSERT INTO RELATION_TYPE VALUES ('RTII'REF");
INSERT INTO RELATION_TYPE VALUES (RT12',REF");
INSERT INTO RELATION_TYPE VALUES ('RT13',/REFY);
INSERT INTO RELATION_TYPE VALUES (RT14',REF");
INSERT INTO RELATION_TYPE VALUES ('RT15','REF");
INSERT INTO RELATION_TYPE VALUES ('RT16',REF");
INSERT INTO RELATION_TYPE VALUES ('RT17',/REF");

DELETE FROM UNIQ_REF;
INSERT INTO UNIQ_REF VALUES ('PERS_COUNT''FI',/R1',PERS_NR',PERS_COUNT");

INSERT INTO UNIQ_REF VALUES (DEPARTMENT','F1','R2'/DEPT_NAME',DEPT_NAME);
INSERT INTO UNIQ_REF VALUES (DEPARTMENT','F2'/R3'DEPT_NAME',DEPT_NAME);

INSERT INTO UNIQ_REF VALUES (BUDGET',F2',/R4','BUDGETS',BUDGET");
INSERT INTO UNIQ_REF VALUES (EMPLOYEE!,'F3'/R5'EMP#'HEAD_OF_DEPT");

INSERT INTO UNIQ_REF VALUES (DEPARTMENT",'F3'/R6',DEPT_NAME',DEPT_NAME);

INSERT INTO UNIQ_REF VALUES (EMPLOYEE',F4''R7''EMP# 'EMP#');

INSERT INTO UNIQ_REF VALUES (DEPARTMENT,'F4'/R8''DEPT_NAME',DEPT_NAME');
INSERT INTO UNIQ_REF VALUES (EMPLOYEE',F5',R9' EMP# 'EMP#');

INSERT INTO UNIQ_REF VALUES (HOLIDAY',F5'/R10',H_DATE','HOLIDAY";
INSERT INTO UNIQ_REF VALUES ('SALARY',F6'/R11"/SALARYS' 'SALARY");

INSERT INTO UNIQ_REF VALUES (EMPLOYEE',F6',R12'/EMP# 'EMP#');

INSERT INTO UNIQ_REF VALUES (EMPLOYEE',F7,'R13'/EMP# 'EMP#');

INSERT INTO UNIQ_REF VALUES (BONUS',F7'/R14'BONUSS'/BONUS");

INSERT INTO UNIQ_REF VALUES (PHONE!,F8§,'R15' PHONE# 'PHONE');

INSERT INTO UNIQ_REF VALUES (EMPLOYEE',F8,'R16''EMP# 'EMP#");

INSERT INTO UNIQ_REF VALUES (EMPLOYEE',F9',R17"/EMP# 'EMP#");

INSERT INTO UNIQ_REF VALUES (GENDER',F9'/R18'/G_CODE',GENDERY;

INSERT INTO UNIQ_REF VALUES (DEGREE',F10',R19''D_CODE',DEGREE");

INSERT INTO UNIQ_REF VALUES (EMPLOYEE',F10',R20", EMP#''/EMP#');

INSERT INTO UNIQ_REF VALUES (COMP_CAR',F11'/R21'/REG#'REG#);

INSERT INTO UNIQ_REF VALUES (MANAGER',F11'/R22' EMP# 'EMP#);

INSERT INTO UNIQ_REF VALUES (DRIVER',F12'/R23', LICENCE#' LICENCE#");
INSERT INTO UNIQ_REF VALUES (MANAGER', F12',/R24'/EMP#''EMP#);

INSERT INTO UNIQ_REF VALUES (MARRIED_EMP',F13''R25' EMP# 'EMP#');
INSERT INTO UNIQ_REF VALUES (YEAR',F13',R26'Y_AD',YEAR');

INSERT INTO UNIQ_REF VALUES (BRANCH! F14'/R27''B_NAME' BRANCH_NAME');
INSERT INTO UNIQ_REF VALUES (EMPLOYEE',F14',R28''EMP# 'EMP#');

INSERT INTO UNIQ_REF VALUES (LOCATE' F15'/R29',CITY_NAME'/LOCATE');
INSERT INTO UNIQ_REF VALUES (BRANCH',F15'/R30'B_NAME', BRANCH_NAME');
INSERT INTO UNIQ_REF VALUES (BRANCH','F16,R31',B_NAME',BRANCH_NAME;
INSERT INTO UNIQ_REF VALUES (DRIVE_KIND',F16',R32'DR_CODE',DRIVE_KIND';
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INSERT INTO UNIQ_REF VALUES ('YEAR'F16''R33",'Y_AD',YEAR");
INSERT INTO UNIQ_REF VALUES (F16',/F17',/R34',NULL,NULL);
INSERT INTO UNIQ_REF VALUES ('QTY',’F17',/'R35"'QTY_NR''QTY");

DELETE FROM NORMAL FACTTYPE;

INSERT INTO NORMAL_FACTTYPE VALUES (F1'/DEPARTMENT);
INSERT INTO NORMAL_FACTTYPE VALUES ('F2',DEPARTMENT");
INSERT INTO NORMAL_FACTTYPE VALUES ('F3',DEPARTMENT");
INSERT INTO NORMAL_FACTTYPE VALUES ('F4'/EMPLOYEE");
INSERT INTO NORMAL_FACTTYPE VALUES ('F5'EMPLOYEE";
INSERT INTO NORMAL_FACTTYPE VALUES ('F6',EMPLOYEE");
INSERT INTO NORMAL_FACTTYPE VALUES ('F7,'EMPLOYEE");
INSERT INTO NORMAL_FACTTYPE VALUES ('F8,EMPLOYEE");
INSERT INTO NORMAL_FACTTYPE VALUES (F9,'EMPLOYEE");
INSERT INTO NORMAL_FACTTYPE VALUES ('F10',EMPLOYEE");
INSERT INTO NORMAL_FACTTYPE VALUES (F11'MANAGE_CAR');
INSERT INTO NORMAL_FACTTYPE VALUES ('F12'/MANAGER");
INSERT INTO NORMAL_FACTTYPE VALUES ('F13'MARRIED_EMP");
INSERT INTO NORMAL_FACTTYPE VALUES ('F14',/EMPLOYEE"),
INSERT INTO NORMAL_FACTTYPE VALUES ('F15'/BRANCH);
INSERT INTO NORMAL_FACTTYPE VALUES ('F16','SELL");

INSERT INTO NORMAL_FACTTYPE VALUES ('F17,'SELL");

DELETE FROM REFERENCE;

INSERT INTO REFERENCE VALUES ('RT1','DEPARTMENT");
INSERT INTO REFERENCE VALUES ('RT2',DEPARTMENT");
INSERT INTO REFERENCE VALUES ('RT3',DEPARTMENT"),
INSERT INTO REFERENCE VALUES ('RT4'EMPLOYEE");
INSERT INTO REFERENCE VALUES ('RT5'EMPLOYEE");
INSERT INTO REFERENCE VALUES ('RT¢','EMPLOYEE');
INSERT INTO REFERENCE VALUES (RT7','EMPLOYEE"Y;
INSERT INTO REFERENCE VALUES ('RT8','EMPLOYEE);
INSERT INTO REFERENCE VALUES ('RT9',EMPLOYEE);
INSERT INTO REFERENCE VALUES ('RT10',/EMPLOYEE'")
INSERT INTO REFERENCE VALUES (RT11'EMPLOYEE";
INSERT INTO REFERENCE VALUES ('RT12','MANAGE_CAR");
INSERT INTO REFERENCE VALUES ('RT13''MANAGER";
INSERT INTO REFERENCE VALUES ('RT14''MARRIED_EMP");
INSERT INTO REFERENCE VALUES ('RT15','SELL");

INSERT INTO REFERENCE VALUES ('RT16',BRANCH");
INSERT INTO REFERENCE VALUES ('RT17,/BRANCH");
INSERT INTO REFERENCE VALUES ('RT18','SELL";

DELETE FROM PRIMARY_KEY;

INSERT INTO PRIMARY_KEY VALUES (EMPLOYEE',EMP#");

INSERT INTO PRIMARY_KEY VALUES (MANAGE_CAR',EMP#'),
INSERT INTO PRIMARY_KEY VALUES ('MANAGER','EMP#);

INSERT INTO PRIMARY_KEY VALUES (MARRIED_EMP','EMP#");
INSERT INTO PRIMARY_KEY VALUES (DEPARTMENT','DEPT_NAME');
INSERT INTO PRIMARY_KEY VALUES ('BRANCH',BRANCE_NAME");
INSERT INTO PRIMARY_KEY VALUES (‘SELL',BRANCE_NAME);
INSERT INTO PRIMARY_KEY VALUES ('SELL','DRIVE_KIND");

INSERT INTO PRIMARY_KEY VALUES ('SELL','QTY");

COMMIT WORK;
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